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�����AuxEcuacionDeLaplace(f, a, b, x, y, s_, m, c):=PROG(IF(�00ac MEMBER?(x, VARIABLES(f)), RETURN y/(a�00b7b)�00b7�222b(f, x, 0, a)), n �e7c8 Integer (0, �221e), s_ �2254 �2211(2/(a�00b7SINH(n�00b7�e7c2/a�00b7b))�00b7�222b(f�00b7COS(n�00b7�e7c2/a�00b7x), x, 0, a)�00b7COS(n�00b7�e7c2/a�00b7x)�00b7SINH(n�00b7�e7c2/a�00b7y), n, 1, �221e), IF(STRING(s_) �2260 "0", RETURN y/(a�00b7b)�00b7�222b(f, x, 0, a) + s_, PROG(m �2254 �221a(- �2202(f, x, 2)/f), c �2254 f/COS(m�00b7x), RETURN y/(a�00b7b)�00b7�222b(f, x, 0, a) + 2/(a�00b7SINH(m�00b7�e7c2/a�00b7b))�00b7�222b(f�00b7COS(m�00b7�e7c2/a�00b7x), x, 0, a)�00b7COS(m�00b7�e7c2/a�00b7x)�00b7SINH(m�00b7�e7c2/a�00b7y))))
AuxEcuacionDeOnda(f, g, l, a, x, t, sf_, sg_, m, c):=PROG(n �e7c8 Integer (0, �221e), sf_ �2254 �2211(2/l�00b7�222b(f�00b7SIN(n�00b7�e7c2/l�00b7x), x, 0, l)�00b7COS(a�00b7n�00b7�e7c2/l�00b7t)�00b7SIN(n�00b7�e7c2/l�00b7x), n, 1, �221e), IF(STRING(sf_) = "0" �2227 STRING(f) �2260 "0", PROG(m �2254 �221a(- �2202(f, x, 2)/f), c �2254 f/SIN(m�00b7x), Trigonometry �2254 Collect, sf_ �2254 c�00b7SIN(m�00b7�e7c2/l�00b7x)�00b7COS(a�00b7m�00b7�e7c2/l�00b7t), Trigonometry �2254 Expand)), sg_ �2254 �2211(2/(a�00b7n�00b7�e7c2)�00b7�222b(g�00b7SIN(n�00b7�e7c2/l�00b7x), x, 0, l)�00b7SIN(a�00b7n�00b7�e7c2/l�00b7t)�00b7SIN(n�00b7�e7c2/l�00b7x), n, 1, �221e), IF(STRING(sg_) = "0" �2227 STRING(g) �2260 "0", PROG(m �2254 �221a(- �2202(g, x, 2)/g), c �2254 g/SIN(m�00b7x), Trigonometry �2254 Collect, sg_ �2254 c/(a�00b7m)�00b7SIN(m�00b7�e7c2/l�00b7x)�00b7SIN(a�00b7m�00b7�e7c2/l�00b7t), Trigonometry �2254 Expand)), RETURN sf_ + sg_)
AuxFlujoDeCalor(f, l, k, x, t, s_, c, m):=PROG(IF(STRING(f) = "0", RETURN 0), n �e7c8 Integer, s_ �2254 �2211(2/l�00b7�222b(f�00b7SIN(n�00b7�e7c2/l�00b7x), x, 0, l)�00b7SIN(n�00b7�e7c2/l�00b7x)�00b7�e7c0^(- n^2�00b7�e7c2^2/l^2�00b7k�00b7t), n, 1, �221e), IF(STRING(s_) = "0", PROG(m �2254 �221a(- �2202(f, x, 2)/f), c �2254 f/SIN(m�00b7x), Trigonometry �2254 Collect, s_ �2254 c�00b7SIN(m�00b7�e7c2/l�00b7x)�00b7�e7c0^(- m^2�00b7�e7c2^2/l^2�00b7k�00b7t))), Trigonometry �2254 Expand, RETURN s_)
Bernouille(p, q, n, comentarios_ �2254 Comentarios, x, y, C):=PROG(IF((�2202(p, y) = 0 �2227 �2202(q, y) = 0) �2227 NUMBER?(n), PROG(IF(n = 1, PROG(IF(comentarios_, MuestraCadena("Como n=1, la ecuaci�00f3n de Bernouille se reduce a una ecuaci�00f3n con variable separables. Separando variables y resolviendo la ecuaci�00f3n resultante se obtiene como soluci�00f3n general:")), RETURN Separadas(p - q, 1/y, false, x, y, C))), IF(comentarios_, IF(n = 0, MuestraCadena("Como n=0, la ecuaci�00f3n de Bernouille se reduce a una ecuaci�00f3n lineal. Resolviendo dicha ecuaci�00f3n lineal se obtiene:"), MuestraCadena(APPEND("Mediante el cambio de variable z=y^(1-n)=", IF(1 - n > 0, "y", "1/y"), IF(ABS(1 - n) = 1, "", APPEND("^", NumeroACadena(ABS(n - 1)))), " se obtiene una ecuaci�00f3n diferencial lineal. Resolviendo dicha ecuaci�00f3n lineal y deshaciendo el cambio de variable se obtiene")))), RETURN SUBST(Lineal((1 - n)�00b7p, (1 - n)�00b7q, false, x, y, C), y, y^(1 - n)))), IF(comentarios_, MuestraCadena("La ecuaci�00f3n diferencial no es de Bernouille")), "No")
CambioSignoMatriz(m):=VECTOR([k�21931, - k�21932], k, m)
CleanSpacesAndCapitalLetters(c):=CODES_TO_NAME(VECTOR(IF(65 �2264 e �2264 90, e + 32, e), e, SELECT(e �2260 32, e, NAME_TO_CODES(c))))
Combinacion(p, q, r, a_, b_, c_, b2_, c2_, ecu_, sol_):=PROG(ecu_ �2254 a_�00b7p + b_�00b7b2_�00b7q + c_�00b7c2_�00b7r, sol_ �2254 SUBST(APPEND(VECTOR(POLY_COEFF(ecu_, x, i) = 0, i, 0, POLY_DEGREE(ecu_, x)), VECTOR(POLY_COEFF(ecu_, y, i) = 0, i, 0, POLY_DEGREE(ecu_, y)), VECTOR(POLY_COEFF(ecu_, z, i) = 0, i, 0, POLY_DEGREE(ecu_, z))), [x, y, z], [1, 1, 1]), sol_ �2254 SOLVE(sol_, [b2_, c2_]), IF(sol_ = [], RETURN [], RETURN RHS((FACTORS(sol_))�21931)))
CombinacionesIntegrables(p, q, r, sol_ �2254 [0, 0], comb_ �2254 [0, 0, 0, false; 0, 0, 0, false], i_ �2254 1, ip_ �2254 1, iq_ �2254 1, ir_ �2254 1, a_, b_, c_, combi_):=PROG(IF(r = 0, PROG(sol_�21931 �2254 z, comb_�21931 �2254 [0, 0, 1, true], sol_�21932 �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(p/q), - NUMERATOR(p/q), x, y, "C"))�21931, "C")), comb_�21932 �2254 [1, 1, 0, true], i_ �2254 3)), IF(�2202(p/q, z) = 0 �2227 i_ < 3, PROG(sol_�2193i_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(p/q), - NUMERATOR(p/q), x, y, "C"))�21931, "C")), comb_�2193i_ �2254 [1, 1, 0, true], i_ �2254 i_ + 1)), IF(�2202(p/r, y) = 0 �2227 i_ < 3, PROG(sol_�2193i_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(p/r), - NUMERATOR(p/r), x, z, "C"))�21931, "C")), comb_�2193i_ �2254 [1, 0, 1, true], i_ �2254 i_ + 1)), IF(�2202(q/r, x) = 0 �2227 i_ < 3, PROG(sol_�2193i_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(q/r), - NUMERATOR(q/r), y, z, "C"))�21931, "C")), comb_�2193i_ �2254 [0, 1, 1, true], i_ �2254 i_ + 1)), LOOP(IF(ip_ = 8 �2228 i_ > 2, exit), IF(ip_ = 1, a_ �2254 1), IF(ip_ = 2, a_ �2254 x), IF(ip_ = 3, a_ �2254 x^2), IF(ip_ = 4, a_ �2254 x^3), IF(ip_ = 5, a_ �2254 1/x), IF(ip_ = 6, a_ �2254 1/x^2), IF(ip_ = 7, a_ �2254 1/x^3), iq_ �2254 1, LOOP(IF(iq_ = 8 �2228 i_ > 2, exit), IF(iq_ = 1, b_ �2254 1), IF(iq_ = 2, b_ �2254 y), IF(iq_ = 3, b_ �2254 y^2), IF(iq_ = 4, b_ �2254 y^3), IF(iq_ = 5, b_ �2254 1/y), IF(iq_ = 6, b_ �2254 1/y^2), IF(iq_ = 7, b_ �2254 1/y^3), ir_ �2254 1, LOOP(IF(ir_ = 8 �2228 i_ > 2, exit), IF(ir_ = 1, c_ �2254 1), IF(ir_ = 2, c_ �2254 z), IF(ir_ = 3, c_ �2254 z^2), IF(ir_ = 4, c_ �2254 z^3), IF(ir_ = 5, c_ �2254 1/z), IF(ir_ = 6, c_ �2254 1/z^2), IF(ir_ = 7, c_ �2254 1/z^3), combi_ �2254 Combinacion(p, q, r, a_, b_, c_), IF(DIM(combi_) = 2, PROG(IF(combi_�21931 �2260 0 �2227 combi_�21932 �2260 0, PROG(IF(a_�00b7p + combi_�21931�00b7b_�00b7q + combi_�21932�00b7c_�00b7r = 0, PROG(sol_�2193i_ �2254 �222b(a_, x) + �222b(combi_�21931�00b7b_, y) + �222b(combi_�21932�00b7c_, z), comb_�2193i_ �2254 [a_, combi_�21931�00b7b_, combi_�21932�00b7c_, false], i_ �2254 i_ + 1)))))), ir_ �2254 ir_ + 1), iq_ �2254 iq_ + 1), ip_ �2254 ip_ + 1), IF(i_ > 1, IF(ln?(TERMS(sol_�21931)), sol_�21931 �2254 �e7c0^sol_�21931)), IF(i_ > 2, IF(ln?(TERMS(sol_�21932)), sol_�21932 �2254 �e7c0^sol_�21932)), RETURN [sol_, comb_])
Contains?(u, z):=MEMBER?(z, VARIABLES(u))
CuasiLineal(p, q, r, comentarios_ �2254 Comentarios, sol_, comb_, solu_):=PROG(solu_ �2254 CombinacionesIntegrables(p, q, r), sol_ �2254 solu_�21931, comb_ �2254 solu_�21932, IF(comentarios_, PROG(DISPLAY("La soluci�00f3n general de la ecuaci�00f3n cuasilineal"), DISPLAY("     P(x,y,z)�00b7p + Q(x,y,z)�00b7q = R(x,y,z)"), MuestraCadena("viene dada por �03c6(f,g) = 0, con �03c6 arbitraria, siendo f=C1 ; g=C2 una congruencia de curvas soluci�00f3n del sistema caracter�00edstico:", 70), DISPLAY("        dx         dy         dz"), DISPLAY("     -------- = -------- = --------. "), DISPLAY("     P(x,y,z)   Q(x,y,z)   R(x,y,z)"), MuestraCadena("En algunas ocasiones, para encontrar las dos relaciones f=C1 y g=C2 habr�00e1 que hacer uso de la propiedad compuesta que establece que el sistema caracter�00edstico anterior se puede igualar tambi�00e9n a expresiones de la forma:"), DISPLAY("              �03b1(x,y,z)�00b7dx + �03b2(x,y,z)�00b7dy + �03b3(x,y,z)�00b7dz"), DISPLAY("     ---------------------------------------------------------"), DISPLAY("     �03b1(x,y,z)�00b7P(x,y,z) + �03b2(x,y,z)�00b7Q(x,y,z) + �03b3(x,y,z)�00b7R(x,y,z)"), IF(sol_�21932 = 0, RETURN "En este caso, no se han podido encontrar dos integrales primeras"), DISPLAY("En este caso, dos integrales primeras son"), DISPLAY(sol_), DISPLAY("que se obtienen respectivamente de:"), IF(comb_�21931�21934, IF((comb_�21931�21931 = 0 �2227 comb_�21931�21932 = 0) �2227 comb_�21931�21933 = 1, DISPLAY("     La tercera fracci�00f3n del sistema caracter�00edstico."), PROG(IF(comb_�21931�21931 = comb_�21931�21932, DISPLAY("     La primera y segunda fracci�00f3n del sistema caracter�00edstico.")), IF(comb_�21931�21931 = comb_�21931�21933, DISPLAY("     La primera y tercera fracci�00f3n del sistema caracter�00edstico.")), IF(comb_�21931�21932 = comb_�21931�21933, DISPLAY("     La segunda y tercera fracci�00f3n del sistema caracter�00edstico.")))), PROG(DISPLAY("     Mediante la combinaci�00f3n integrable:"), DISPLAY(APPEND("        �03b1 = ", NumeroACadena(comb_�21931�21931), " ; �03b2 = ", NumeroACadena(comb_�21931�21932), " ; �03b3 = ", NumeroACadena(comb_�21931�21933))))), IF(comb_�21932�21934, IF((comb_�21932�21931 = 0 �2227 comb_�21932�21932 = 0) �2227 comb_�21932�21933 = 1, DISPLAY("     La tercera fracci�00f3n del sistema caracter�00edstico."), PROG(IF(comb_�21932�21931 = comb_�21932�21932, DISPLAY("     La primera y segunda fracci�00f3n del sistema caracter�00edstico.")), IF(comb_�21932�21931 = comb_�21932�21933, DISPLAY("     La primera y tercera fracci�00f3n del sistema caracter�00edstico.")), IF(comb_�21932�21932 = comb_�21932�21933, DISPLAY("     La segunda y tercera fracci�00f3n del sistema caracter�00edstico.")))), PROG(DISPLAY("     Mediante la combinaci�00f3n integrable:"), DISPLAY(APPEND("        �03b1 = ", NumeroACadena(comb_�21932�21931), " ; �03b2 = ", NumeroACadena(comb_�21932�21932), " ; �03b3 = ", NumeroACadena(comb_�21932�21933))))), DISPLAY("Por lo tanto, la soluci�00f3n es:"))), IF(sol_�21932 = 0, RETURN "En este caso, no se han podido encontrar dos integrales primeras"), RETURN APPEND("�03c6(", NumeroACadena(sol_�21931), ",", NumeroACadena(sol_�21932), ") = 0  con  �03c6 arbitraria"))
CuasilinealParticular(p, q, r, c1, c2, comentarios_ �2254 Comentarios, f_, g_, sol_, x_, y_, z_, s_ �2254 0):=PROG(IF(comentarios_, PROG(MuestraCadena("Para encontrar la soluci�00f3n particular de una ecuaci�00f3n cuasilineal que contiene a una curva dada, se resuelve en primer lugar la ecuaci�00f3n cuasilineal obteniendo as�00ed dos integrales primeras f=C1 ; g=C2 que junto con las ecuaciones de la curva nos proporcionan la soluci�00f3n particular requerida. Para ello, del sistema formado por f=C1, g=C2 y las ecuaciones de la curva hay que obtener una expresi�00f3n en la que s�00f3lo intervengan constantes, eliminando las variables x, y, z. Una vez conseguida una expresi�00f3n de tal tipo, se sustituyen en ella las ecuaciones originales f por C1 y g por C2, obteni�00e9ndose como resultado la soluci�00f3n particular buscada. En este caso, la soluci�00f3n de la ecuaci�00f3n cuasilineal conduce a las dos integrales primeras siguientes:"))), sol_ �2254 (CombinacionesIntegrables(p, q, r))�21931, f_ �2254 sol_�21931, g_ �2254 sol_�21932, IF(g_ = 0, RETURN "En este caso, no se han podido encontrar dos integrales primeras"), IF(comentarios_, PROG(DISPLAY("     (1)   C1 " = f_), DISPLAY("     (2)   C2 " = g_), DISPLAY("que, junto con las ecuaciones de la curva:"), DISPLAY(APPEND("     (3)   ", NumeroACadena(c1))), DISPLAY(APPEND("     (4)   ", NumeroACadena(c2))), DISPLAY("constituye el sistema a resolver."))), sol_ �2254 FACTORS((SOLVE([f_ = "C1", g_ = "C2", c1], [x, y, z]))�21931), IF((LHS(sol_�21931) = x �2227 LHS(sol_�21932) = y) �2227 LHS(sol_�21933) = z, s_ �2254 4), IF(s_ = 0, PROG(sol_ �2254 FACTORS((SOLVE([f_ = "C1", g_ = "C2", c2], [x, y, z]))�21931), IF((LHS(sol_�21931) = x �2227 LHS(sol_�21932) = y) �2227 LHS(sol_�21933) = z, s_ �2254 3))), IF(s_ = 0, PROG(sol_ �2254 FACTORS((SOLVE([f_ = "C1", c1, c2], [x, y, z]))�21931), IF((LHS(sol_�21931) = x �2227 LHS(sol_�21932) = y) �2227 LHS(sol_�21933) = z, s_ �2254 2))), IF(s_ = 0, PROG(sol_ �2254 FACTORS((SOLVE([g_ = "C2", c1, c2], [x, y, z]))�21931), IF((LHS(sol_�21931) = x �2227 LHS(sol_�21932) = y) �2227 LHS(sol_�21933) = z, s_ �2254 1))), IF(s_ = 0, PROG(IF(comentarios_, MuestraCadena("En este caso, Derive no puede encontrar soluci�00f3n al sistema. Por tanto:")), RETURN "No se puede encontrar la soluci�00f3n con Derive")), IF(comentarios_, PROG(IF(s_ = 1, PROG(MuestraCadena("De las ecuaciones (2), (3) y (4) se obtiene que:"))), IF(s_ = 2, PROG(MuestraCadena("De las ecuaciones (1), (3) y (4) se obtiene que:"))), IF(s_ = 3, PROG(MuestraCadena("De las ecuaciones (1), (2) y (4) se obtiene que:"))), IF(s_ = 4, PROG(MuestraCadena("De las ecuaciones (1), (2) y (3) se obtiene que:"))))), DISPLAY(sol_), x_ �2254 RHS(sol_�21931), y_ �2254 RHS(sol_�21932), z_ �2254 RHS(sol_�21933), IF(comentarios_, PROG(IF(STRING?(x_), DISPLAY(APPEND("     x  = ", x_)), DISPLAY("     x " = x_)), IF(STRING?(y_), DISPLAY(APPEND("     y  = ", y_)), DISPLAY("     y " = y_)), IF(STRING?(z_), DISPLAY(APPEND("     z  = ", z_)), DISPLAY("     z " = z_)))), sol_ �2254 IF(s_ = 1, f_ = "C1", IF(s_ = 2, g_ = "C2", IF(s_ = 3, c1, c2))), IF(comentarios_, PROG(MuestraCadena(APPEND("Al sustituir estos valores en la ecuaci�00f3n (", NumeroACadena(s_), ") se obtiene la expresi�00f3n entre constantes:")), DISPLAY(SUBST(sol_, [x, y, z], [x_, y_, z_])), MuestraCadena("Sustituyendo C1 y C2 por sus valores originales, se obtiene la soluci�00f3n particular buscada:"))), RETURN SUBST(SUBST(sol_, [x, y, z], [x_, y_, z_]), ["C1", "C2"], [f_, g_]))
DEF_INT_PARTS(u, v, x, a, b):=LIM(u�00b7�222b(v, x), x, b, -1) - LIM(u�00b7�222b(v, x), x, a, 1) - �222b(�222b(v, x)�00b7�2202(u, x), x, a, b)
DEF_INT_SUBST(y, x, u, a, b):=�222b(LIM(y, x, INVERSE(u, x))�00b7�2202(INVERSE(u, x), x), x, LIM(u, x, a), LIM(u, x, b))
DependienteDosRectas(p, q, comentarios_ �2254 Comentarios, x, y, C, p_, q_, n_, m_, a1_, b1_, c1_, a2_, b2_, c2_, sol_, p1_, q1_):=PROG(p_ �2254 SELECT(POLY_DEGREE(u�21931, x) = 1 �2227 POLY_DEGREE(u�21931, y) = 1, u, FACTORS(p)), q_ �2254 SELECT(POLY_DEGREE(u�21931, x) = 1 �2227 POLY_DEGREE(u�21931, y) = 1, u, FACTORS(q)), IF(p_ = [] �2228 q_ = [], PROG(IF(comentarios_, DISPLAY("La ecuaci�00f3n no es del tipo dependiente de dos rectas")), RETURN "No")), p_ �2254 FIRST(p_), q_ �2254 FIRST(q_), n_ �2254 p_�21932, m_ �2254 q_�21932, p_ �2254 p_�21931, q_ �2254 q_�21931, IF((((((p_ �2260 [] �2227 q_ �2260 []) �2227 n_ = m_) �2227 �2202(p_, x, 2) = 0) �2227 �2202(p_, y, 2) = 0) �2227 �2202(q_, x, 2) = 0) �2227 �2202(q_, y, 2) = 0, PROG(a1_ �2254 POLY_COEFF(p_, x, 1), b1_ �2254 POLY_COEFF(p_, y, 1), c1_ �2254 p_ - a1_�00b7x - b1_�00b7y, a2_ �2254 POLY_COEFF(q_, x, 1), b2_ �2254 POLY_COEFF(q_, y, 1), c2_ �2254 q_ - a2_�00b7x - b2_�00b7y, IF(a1_�00b7b2_ - a2_�00b7b1_ �2260 0, PROG(IF(comentarios_, MuestraCadena(APPEND("Las rectas se cortan en el punto (", NumeroACadena(DET([-c1_, b1_; -c2_, b2_])/DET([a1_, b1_; a2_, b2_])), ",", NumeroACadena(DET([a1_, -c1_; a2_, -c2_])/DET([a1_, b1_; a2_, b2_])), "). Por lo tanto, mediante la traslaci�00f3n x=X", IF(DET([-c1_, b1_; -c2_, b2_])/DET([a1_, b1_; a2_, b2_]) �2265 0, "+", ""), NumeroACadena(DET([-c1_, b1_; -c2_, b2_])/DET([a1_, b1_; a2_, b2_])), " ; y=Y", IF(DET([a1_, -c1_; a2_, -c2_])/DET([a1_, b1_; a2_, b2_]) �2265 0, "+", ""), NumeroACadena(DET([a1_, -c1_; a2_, -c2_])/DET([a1_, b1_; a2_, b2_])), " se obtiene una ecuaci�00f3n diferencial homog�00e9nea. Resolvi�00e9ndola y deshaciendo el cambio se obtiene la soluci�00f3n:"))), sol_ �2254 SUBST(Homogenea(SUBST(p, y, y - c1_/b1_), SUBST(q, y, y - c2_/b2_), false, x, y, C), [x, y], [x - DET([-c1_, b1_; -c2_, b2_])/DET([a1_, b1_; a2_, b2_]), y - DET([a1_, -c1_; a2_, -c2_])/DET([a1_, b1_; a2_, b2_])]))), IF(a1_�00b7b2_ - a2_�00b7b1_ = 0, IF(a1_�00b7c2_ - a2_�00b7c1_ �2260 0, PROG(p1_ �2254 SUBST(p, y, (t - a1_�00b7x)/b1_), q1_ �2254 SUBST(q, y, (t - a1_�00b7x)/b1_), IF(comentarios_, MuestraCadena(APPEND("Las rectas son paralelas. Mediante el cambio ", IF(ABS(a1_) �2260 1, NumeroACadena(a1_), IF(a1_ = 1, "", "-")), "x", IF(b1_ < 0, "-", "+"), IF(ABS(b1_) = 1, "", NumeroACadena(b1_)), "y=t, se obtiene una ecuaci�00f3n de variables separables. Resolvi�00e9ndola y deshaciendo el cambio se obtiene la soluci�00f3n:"))), sol_ �2254 SUBST(Separadas(1, q1_/(b1_�00b7(p1_ - q1_�00b7a1_/b1_)), true, x, t, C), t, a1_�00b7x + b1_�00b7y)), PROG(IF(comentarios_, MuestraCadena("Las rectas son coincidentes. Por tanto, sacando factor com�00fan se obtiene una soluci�00f3n singular y una ecuaci�00f3n en variables separadas. Resolviendo �00e9sta �00faltima se tienen las soluciones singular y general siguientes:")), sol_ �2254 ["Soluci�00f3n singular:", p_ = 0; "Soluci�00f3n general:", Separadas(1, q/p, false, x, y, C)]), sol_ �2254 "No"))), sol_ �2254 "No", sol_ �2254 "No"), RETURN sol_)
DependienteRecta(f, comentarios_ �2254 Comentarios, x, y, C, z, r_, a_, b_, c_, sol_):=PROG(r_ �2254 SELECT(POLY_DEGREE(u�21931, x) = 1 �2227 POLY_DEGREE(u�21931, y) = 1, u, FACTORS(f)), IF(r_ �2260 [] �2227 DIM(r_) = 1, PROG(r_ �2254 (FIRST(r_))�21931, a_ �2254 POLY_COEFF(r_, x, 1), b_ �2254 POLY_COEFF(r_, y, 1), c_ �2254 r_ - a_�00b7x - b_�00b7y, sol_ �2254 Separadas(1, - 1/(b_�00b7SUBST(f, y, (z - a_�00b7x - c_)/b_) + a_), false, x, z, C), IF(comentarios_ �2227 sol_ �2260 "No", MuestraCadena(APPEND("La ecuaci�00f3n diferencial es del tipo dependiente de la ecuaci�00f3n de la recta ", IF(a_ �2265 0, "", "-"), IF(ABS(a_) = 1, "", NumeroACadena(ABS(a_))), "x", IF(b_ �2265 0, "+", "-"), IF(ABS(b_) = 1, "", NumeroACadena(ABS(b_))), "y", IF(c_ > 0, "+", IF(c_ < 0, "-", "")), IF(c_ �2260 0, NumeroACadena(ABS(c_)), ""), ". Por tanto, mediante el cambio de variable z=", IF(a_ �2265 0, "", "-"), IF(ABS(a_) = 1, "", NumeroACadena(ABS(a_))), "x", IF(b_ �2265 0, "+", "-"), IF(ABS(b_) = 1, "", NumeroACadena(ABS(b_))), "y", IF(c_ > 0, "+", IF(c_ < 0, "-", "")), IF(c_ �2260 0, NumeroACadena(ABS(c_)), ""), ", se obtiene una ecuaci�00f3n de variables separables. Resolviendo dicha ecuaci�00f3n y deshaciendo el cambio de variable se obtiene la soluci�00f3n general:"))), IF(comentarios_ �2227 sol_ = "No", MuestraCadena("La ecuaci�00f3n diferencial no es del tipo dependiente de la ecuaci�00f3n de una recta")), RETURN SUBST(sol_, z, r_))), IF(comentarios_, MuestraCadena("La ecuaci�00f3n diferencial no es del tipo dependiente de la ecuaci�00f3n de una recta")), "No")
EDPSegundoOrden(f, comentarios_ �2254 Comentarios, f_, pol_, part_, sol_, coment_, p_, q_, r_, g_):=PROG(Exponential �2254 Collect, IF((�00ac MEMBER?(q, VARIABLES(f)) �2227 �00ac MEMBER?(s, VARIABLES(f))) �2227 �00ac MEMBER?(t, VARIABLES(f)), PROG(f_ �2254 SUBST(f, y, "C"), pol_ �2254 �2202(f_, r)�00b7�03bb^2 + �2202(f_, p)�00b7�03bb + �2202(f_, z), IF(VARIABLES(pol_) �2260 [�03bb], RETURN "No se ha encontrado soluci�00f3n"), part_ �2254 �2202(f_, r)�00b7r + �2202(f_, p)�00b7p + �2202(f_, z)�00b7z - f_, IF((MEMBER?(z, VARIABLES(pol_)) �2228 MEMBER?(p, VARIABLES(pol_))) �2228 MEMBER?(r, VARIABLES(pol_)), PROG(Exponential �2254 Expand, RETURN "No se ha encontrado soluci�00f3n")), sol_ �2254 SUBST(RHS(LinealOrdenN(pol_, part_)), "C", y), IF(comentarios_, PROG(MuestraCadena("Como la ecuaci�00f3n no contiene derivadas parciales con respecto a y, podemos considerar la ecuaci�00f3n como una ecuaci�00f3n diferencial ordinaria con respecto a la unica variable independiente x, asignando a y el papel de un par�00e1metro. Resolviendo la ecuaci�00f3n resultante, se obtiene"), DISPLAY("     z" = sol_), MuestraCadena("Sustituyendo en dicha soluci�00f3n las constantes C1 y C2 por �e7c71(y) y �e7c72(y), funciones arbitrarias dependientes de y, se obtiene como soluci�00f3n final:"))), Exponential �2254 Expand, RETURN z = SUBST(sol_, ["C1", "C2"], ["�e7c71(y)", "�e7c72(y)"]))), IF((�00ac MEMBER?(p, VARIABLES(f)) �2227 �00ac MEMBER?(s, VARIABLES(f))) �2227 �00ac MEMBER?(r, VARIABLES(f)), PROG(f_ �2254 SUBST(f, x, "C"), f_ �2254 SUBST(f_, y, x), pol_ �2254 �2202(f_, t)�00b7�03bb^2 + �2202(f_, q)�00b7�03bb + �2202(f_, z), IF(VARIABLES(pol_) �2260 [�03bb], RETURN "No se ha encontrado soluci�00f3n"), part_ �2254 �2202(f_, t)�00b7t + �2202(f_, q)�00b7q + �2202(f_, z)�00b7z - f_, IF((MEMBER?(z, VARIABLES(pol_)) �2228 MEMBER?(q, VARIABLES(pol_))) �2228 MEMBER?(t, VARIABLES(pol_)), PROG(Exponential �2254 Expand, RETURN "No se ha encontrado soluci�00f3n")), sol_ �2254 SUBST(SUBST(RHS(LinealOrdenN(pol_, part_)), x, y), "C", x), IF(comentarios_, PROG(MuestraCadena("Como la ecuaci�00f3n no contiene derivadas parciales con respecto a x, podemos considerar la ecuaci�00f3n como una ecuaci�00f3n diferencial ordinaria con respecto a la unica variable independiente y, asignando a x el papel de un par�00e1metro. Resolviendo la ecuaci�00f3n resultante, se obtiene"), DISPLAY("     z" = sol_), MuestraCadena("Sustituyendo en dicha soluci�00f3n las constantes C1 y C2 por �e7c71(x) y �e7c72(x), funciones arbitrarias dependientes de x, se obtiene como soluci�00f3n final:"))), Exponential �2254 Expand, RETURN z = SUBST(sol_, ["C1", "C2"], ["�e7c71(x)", "�e7c72(x)"]))), IF((�00ac MEMBER?(q, VARIABLES(f)) �2227 �00ac MEMBER?(t, VARIABLES(f))) �2227 �00ac MEMBER?(z, VARIABLES(f)), PROG(coment_ �2254 Comentarios, Comentarios �2254 false, p_ �2254 �2202(f, r), q_ �2254 �2202(f, s), r_ �2254 p_�00b7r + q_�00b7s - f, p_ �2254 SUBST(p_, p, z), q_ �2254 SUBST(q_, p, z), r_ �2254 SUBST(r_, p, z), sol_ �2254 (CombinacionesIntegrables(p_, q_, r_))�21931, Comentarios �2254 coment_, f_ �2254 sol_�21931, g_ �2254 sol_�21932, IF(�00ac MEMBER?(z, VARIABLES(f_)) �2227 MEMBER?(z, VARIABLES(g_)), PROG(f_ �2254 sol_�21932, g_ �2254 sol_�21931)), IF(MEMBER?(z, VARIABLES(f_)) �2227 �00ac MEMBER?(z, VARIABLES(g_)), PROG(part_ �2254 SOLVE(f_ = "C", z), sol_ �2254 SUBST(RHS(part_), "C", APPEND("�e7c71(", NumeroACadena(g_), ")")), IF(comentarios_, PROG(MuestraCadena("Como la ecuaci�00f3n s�00f3lo contiene derivadas parciales de p, podemos considerar la ecuaci�00f3n como una ecuaci�00f3n cuasilineal en p. Resolviendo esta ecuaci�00f3n cuasilineal, se obtiene"), IF(STRING?(sol_), DISPLAY(APPEND("     p = ", sol_)), DISPLAY("     p" = sol_)), MuestraCadena("Integrando dicha expresi�00f3n con respecto a x, se obtiene como soluci�00f3n final:"))), Exponential �2254 Expand, RETURN z = '�222b(sol_, x) + "�e7c72(y)")))), IF((�00ac MEMBER?(p, VARIABLES(f)) �2227 �00ac MEMBER?(r, VARIABLES(f))) �2227 �00ac MEMBER?(z, VARIABLES(f)), PROG(coment_ �2254 Comentarios, Comentarios �2254 false, p_ �2254 �2202(f, t), q_ �2254 �2202(f, s), r_ �2254 p_�00b7t + q_�00b7s - f, p_ �2254 SUBST(p_, q, z), q_ �2254 SUBST(q_, q, z), r_ �2254 SUBST(r_, q, z), sol_ �2254 (CombinacionesIntegrables(p_, q_, r_))�21931, Comentarios �2254 coment_, f_ �2254 sol_�21931, g_ �2254 sol_�21932, IF(�00ac MEMBER?(z, VARIABLES(f_)) �2227 MEMBER?(z, VARIABLES(g_)), PROG(f_ �2254 sol_�21932, g_ �2254 sol_�21931)), IF(MEMBER?(z, VARIABLES(f_)) �2227 �00ac MEMBER?(z, VARIABLES(g_)), PROG(part_ �2254 SOLVE(f_ = "C", z), sol_ �2254 SUBST(RHS(part_), "C", APPEND("�e7c71(", NumeroACadena(g_), ")")), IF(comentarios_, PROG(MuestraCadena("Como la ecuaci�00f3n s�00f3lo contiene derivadas parciales de q, podemos considerar la ecuaci�00f3n como una ecuaci�00f3n cuasilineal en q. Resolviendo esta ecuaci�00f3n cuasilineal, se obtiene"), IF(STRING?(sol_), DISPLAY(APPEND("     q = ", sol_)), DISPLAY("     q" = sol_)), MuestraCadena("Integrando dicha expresi�00f3n con respecto a y, se obtiene como soluci�00f3n final:"))), Exponential �2254 Expand, RETURN z = '�222b(sol_, y) + "�e7c72(x)")))), Exponential �2254 Expand, RETURN "No se ha encontrado soluci�00f3n")
EcuacionDeLaplace(f, a, b, comentarios_ �2254 Comentarios, x, y, s_, v, i, m):=PROG(IF(comentarios_, PROG(DISPLAY("La soluci�00f3n de la ecuaci�00f3n de Laplace:"), DISPLAY("     �2202^2u   �2202^2u"), DISPLAY("     ---- + ---- = 0         0 < x < a         0 < y < b"), DISPLAY("     �2202x^2   �2202y^2"), DISPLAY("    �2202(u,x)|(x=0) = 0      �2202(u,x)|(x=a) = 0     0 < y < b"), DISPLAY("       u(x,0) = 0           u(x,b) = f(x)      0 < x < a"), DISPLAY("viene dada por:"), DISPLAY("                     �221e"), DISPLAY("     u(x,y) = Ao�00b7y + �2211 An cos(n�e7c2/a�00b7x)�00b7senh(n�e7c2/a�00b7y)"), DISPLAY("                    n=1"), DISPLAY("                      a"), DISPLAY(" con    Ao  = 1/(ab)�00b7�222b f(x)�00b7dx"), DISPLAY("                      0"), DISPLAY("                                  a"), DISPLAY("  y     An  = 2/(a senh(n�e7c2/a�00b7b))�00b7�222b f(x)�00b7cos(n�e7c2/a�00b7x)�00b7dx"), DISPLAY("                                  0"), IF(a = �e7c2, PROG(DISPLAY("Como a = �e7c2, la expresi�00f3n anterior se simplifica quedando:"), DISPLAY("                     �221e"), DISPLAY("     u(x,y) = Ao�00b7y + �2211 An cos(n�00b7x)�00b7senh(n�00b7y)"), DISPLAY("                    n=1"), DISPLAY("                      �e7c2"), DISPLAY(" con    Ao  = 1/(�e7c2b)�00b7�222b f(x)�00b7dx"), DISPLAY("                      0"), DISPLAY("                               �e7c2"), DISPLAY("  y     An  = 2/(�e7c2 senh(n�00b7b))�00b7�222b f(x)�00b7cos(n�00b7x)�00b7dx"), DISPLAY("                               0"))), DISPLAY("As�00ed, el resultado es:"))), IF(�2202(f, x) = 0, RETURN AuxEcuacionDeLaplace(f, a, b)), Trigonometry �2254 Collect, v �2254 TERMS(f), Trigonometry �2254 Expand, s_ �2254 0, i �2254 1, m �2254 DIM(v), LOOP(IF(i > m, RETURN s_, PROG(s_ �2254 s_ + AuxEcuacionDeLaplace(v�2193i, a, b, x, y), i �2254 i + 1))))
EcuacionDeOnda(f, g, l, a, comentarios_ �2254 Comentarios, x, t, s_, v, i, m):=PROG(IF(comentarios_, PROG(DISPLAY("La soluci�00f3n de la ecuaci�00f3n de onda:"), DISPLAY("         �2202^2u   �2202^2u"), DISPLAY("     a^2�00b7---- = ----          0 < x < L            t > 0"), DISPLAY("         �2202x^2   �2202t^2"), DISPLAY("       u(0,t) = 0            u(L,t) = 0            t �2265 0"), DISPLAY("       u(x,0) = f(x)     �2202(u,t)|(t=0) = g(x)     0 < x < L"), DISPLAY("viene dada por:"), DISPLAY("              �221e"), DISPLAY("     u(x,t) = �2211 ( An cos(an�e7c2/L�00b7t) + Bn sen(an�e7c2/L�00b7t) ) sin(n�e7c2/L�00b7x)"), DISPLAY("             n=1"), DISPLAY("                   L"), DISPLAY(" con    An  = 2/L�00b7�222b f(x)�00b7sen(n�e7c2/l�00b7x)�00b7dx"), DISPLAY("                   0"), DISPLAY("                       L"), DISPLAY("  y     Bn  = 2/(an�e7c2)�00b7�222b g(x)�00b7sen(n�e7c2/l�00b7x)�00b7dx"), DISPLAY("                       0"), IF(l = �e7c2, PROG(DISPLAY("Como L = �e7c2, la expresi�00f3n anterior se simplifica quedando:"), DISPLAY("              �221e"), DISPLAY("     u(x,t) = �2211 ( An cos(an�00b7t) + Bn sen(an�00b7t) ) sin(n�e7c2�00b7x)"), DISPLAY("             n=1"), DISPLAY("                   �e7c2"), DISPLAY(" con    An  = 2/�e7c2�00b7�222b f(x)�00b7sen(n�00b7x)�00b7dx"), DISPLAY("                   0"), DISPLAY("                       �e7c2"), DISPLAY("  y     Bn  = 2/(an�e7c2)�00b7�222b g(x)�00b7sen(n�00b7x)�00b7dx"), DISPLAY("                       0"))), DISPLAY("As�00ed, el resultado es:"))), Trigonometry �2254 Collect, v �2254 TERMS(f), Trigonometry �2254 Expand, s_ �2254 0, i �2254 1, m �2254 DIM(v), LOOP(IF(i > m, exit, PROG(s_ �2254 s_ + AuxEcuacionDeOnda(v�2193i, 0, l, a, x, t), i �2254 i + 1))), Trigonometry �2254 Collect, v �2254 TERMS(g), Trigonometry �2254 Expand, i �2254 1, m �2254 DIM(v), LOOP(IF(i > m, RETURN s_, PROG(s_ �2254 s_ + AuxEcuacionDeOnda(0, v�2193i, l, a, x, t), i �2254 i + 1))))
EcuacionDelCalor(f, l, k, comentarios_ �2254 Comentarios, x, t, s_, v, i, m, n):=PROG(IF(comentarios_, PROG(DISPLAY("La soluci�00f3n de la ecuaci�00f3n del flujo del calor:"), DISPLAY("       �2202^2u   �2202u"), DISPLAY("     k�00b7---- = --,  k > 0     0 < x < L     t > 0"), DISPLAY("       �2202x^2   �2202t"), DISPLAY("     u(0,t) = 0              u(L,t) = 0    t > 0"), DISPLAY("     u(x,0) = f(x)           0 < x < L"), DISPLAY("viene dada por:"), DISPLAY("              �221e"), DISPLAY("     u(x,t) = �2211 An�00b7sen(n�e7c2/l�00b7x)�00b7�e7c0^(-n^2�e7c2^2/L^2�00b7kt)"), DISPLAY("             n=1"), DISPLAY("                   L"), DISPLAY(" con    An  = 2/L�00b7�222b f(x)�00b7sen(n�e7c2/l�00b7x)�00b7dx"), DISPLAY("                   0"), IF(l = �e7c2, PROG(DISPLAY("Como L = �e7c2, la expresi�00f3n anterior se simplifica quedando:"), DISPLAY("              �221e"), DISPLAY("     u(x,t) = �2211 An�00b7sen(n�00b7x)�00b7�e7c0^(-n^2�00b7kt)"), DISPLAY("             n=1"), DISPLAY("                   �e7c2"), DISPLAY(" con    An  = 2/�e7c2�00b7�222b f(x)�00b7sen(n�00b7x)�00b7dx"), DISPLAY("                   0"))), DISPLAY("As�00ed, el resultado es:"))), Trigonometry �2254 Collect, v �2254 TERMS(f), Trigonometry �2254 Expand, s_ �2254 0, i �2254 1, m �2254 DIM(v), LOOP(IF(i > m, RETURN s_, PROG(s_ �2254 s_ + AuxFlujoDeCalor(v�2193i, l, k, x, t), i �2254 i + 1))))
EcuacionDiferencialExplicita(f, x, y, C):=EcuacionDiferencialPQ(f, -1, x, y, C)
EcuacionDiferencialPQ(p, q, x, y, C, tipo_, numtipo_ �2254 1, sol_, soluciones_, f_, i_, bern_, hueco_):=PROG(tipo_ �2254 VECTOR("", i_, 1, 15), soluciones_ �2254 VECTOR("", i_, 1, 15), hueco_ �2254 VECTOR("       ", i_, 1, 15), tipo_�21931 �2254 "Tipo", soluciones_�21931 �2254 "Soluci�00f3n:", IF("No" �2260 sol_ �2254 Separadas(p, q, false, x, y, C), PROG(numtipo_ �2254 numtipo_ + 1, tipo_�2193numtipo_ �2254 "VARIABLES SEPARADAS", soluciones_�2193numtipo_ �2254 sol_)), IF("No" �2260 sol_ �2254 Separables(p, q, false, x, y, C), PROG(numtipo_ �2254 numtipo_ + 1, tipo_�2193numtipo_ �2254 "VARIABLES SEPARABLES", soluciones_�2193numtipo_ �2254 sol_)), IF("No" �2260 sol_ �2254 Exacta(p, q, false, x, y, C), PROG(numtipo_ �2254 numtipo_ + 1, tipo_�2193numtipo_ �2254 "EXACTA", soluciones_�2193numtipo_ �2254 sol_)), IF("No" �2260 sol_ �2254 Homogenea(p, q, false, x, y, C), PROG(numtipo_ �2254 numtipo_ + 1, tipo_�2193numtipo_ �2254 "HOMOG�00c9NEA", soluciones_�2193numtipo_ �2254 sol_)), IF("No" �2260 sol_ �2254 DependienteDosRectas(p, q, false, x, y, C), PROG(numtipo_ �2254 numtipo_ + 1, tipo_�2193numtipo_ �2254 "DEPENDIENTE 2 RECTAS", soluciones_�2193numtipo_ �2254 sol_)), IF("No" �2260 sol_ �2254 FactorIntegrante(p, q, false, x, y, C, true), PROG(numtipo_ �2254 numtipo_ + 1, tipo_�2193numtipo_ �2254 "FACTOR INTEGRANTE", hueco_�2193numtipo_ �2254 �03bc = sol_�21931, soluciones_�2193numtipo_ �2254 sol_�21932)), f_ �2254 - p/q, IF("No" �2260 sol_ �2254 DependienteRecta(f_, false, x, y, C), PROG(numtipo_ �2254 numtipo_ + 1, tipo_�2193numtipo_ �2254 "DEPENDIENTE RECTA", soluciones_�2193numtipo_ �2254 sol_)), IF("No" �2260 sol_ �2254 Lineal(- �2202(f_, y), f_ - �2202(f_, y)�00b7y, false, x, y, C), PROG(numtipo_ �2254 numtipo_ + 1, tipo_�2193numtipo_ �2254 "LINEAL", soluciones_�2193numtipo_ �2254 sol_)), bern_ �2254 ParametrosBernouille(f_), IF("No" �2260 sol_ �2254 Bernouille(bern_�21931, bern_�21932, bern_�21933, false, x, y, C), PROG(numtipo_ �2254 numtipo_ + 1, tipo_�2193numtipo_ �2254 "BERNOUILLE", soluciones_�2193numtipo_ �2254 sol_)), IF("No" �2260 sol_ �2254 ParametrosRiccati(f_), PROG(numtipo_ �2254 numtipo_ + 1, tipo_�2193numtipo_ �2254 "RICCATI", soluciones_�2193numtipo_ �2254 ["Parametros:"; sol_�21931; sol_�21932; sol_�21933; "yp"])), IF(numtipo_ = 1, RETURN "La ecuaci�00f3n no es de un tipo conocido"), RETURN VECTOR([tipo_�2193i_, hueco_�2193i_, soluciones_�2193i_], i_, 1, numtipo_))
EcuacionDiferencialPfaff(p, q, x, y, C, sol_, f_, bern_):=PROG(IF("No" �2260 sol_ �2254 Separadas(p, q, false, x, y, C), RETURN [sol_, "     VARIABLES SEPARADAS"]), IF("No" �2260 sol_ �2254 Separables(p, q, false, x, y, C), RETURN [sol_, "     VARIABLES SEPARABLES"]), IF("No" �2260 sol_ �2254 Exacta(p, q, false, x, y, C), RETURN [sol_, "     EXACTA"]), IF("No" �2260 sol_ �2254 Homogenea(p, q, false, x, y, C), RETURN [sol_, "     HOMOG�00c9NEA"]), IF("No" �2260 sol_ �2254 DependienteDosRectas(p, q, false, x, y, C), RETURN [sol_, "     DEPENDIENTE DE LA ECUACI�00d3N DE DOS RECTAS"]), IF("No" �2260 sol_ �2254 FactorIntegrante(p, q, false, x, y, C, true), RETURN [sol_�21932, "     FACTOR INTEGRANTE �03bc" = sol_�21931]), f_ �2254 - p/q, IF("No" �2260 sol_ �2254 DependienteRecta(f_, false, x, y, C), RETURN [sol_, "     DEPENDIENTE DE LA ECUACI�00d3N DE UNA RECTA"]), IF("No" �2260 sol_ �2254 Lineal(- �2202(f_, y), f_ - �2202(f_, y)�00b7y, false, x, y, C), RETURN [sol_, "     LINEAL"]), bern_ �2254 ParametrosBernouille(f_), IF("No" �2260 sol_ �2254 Bernouille(bern_�21931, bern_�21932, bern_�21933, false, x, y, C), RETURN [sol_, "     BERNOUILLE"]), RETURN ["La ecuaci�00f3n no es de un tipo conocido", "La ecuaci�00f3n no es de un tipo conocido"])
EliminacionFuncionesArbitrarias(f, g, comentarios_ �2254 Comentarios, p_, q_, r_):=PROG(IF(comentarios_, PROG(DISPLAY("La ecuaci�00f3n en derivadas parciales cuya soluci�00f3n es �03c6(f,g)=0,"), DISPLAY("viene dada por la ecuaci�00f3n cuasilineal   P�00b7p + Q�00b7q = R   con:"), DISPLAY("     P = �2202(f, z)�00b7�2202(g, y) - �2202(f, y)�00b7�2202(g, z)"), DISPLAY("     Q = �2202(f, x)�00b7�2202(g, z) - �2202(f, z)�00b7�2202(g, x)"), DISPLAY("     R = �2202(f, y)�00b7�2202(g, x) - �2202(f, x)�00b7�2202(g, y)"), DISPLAY("En este caso, la ecuaci�00f3n resultante es:"))), p_ �2254 �2202(f, z)�00b7�2202(g, y) - �2202(f, y)�00b7�2202(g, z), q_ �2254 �2202(f, x)�00b7�2202(g, z) - �2202(f, z)�00b7�2202(g, x), r_ �2254 �2202(f, y)�00b7�2202(g, x) - �2202(f, x)�00b7�2202(g, y), EXPAND(p_�00b7p + q_�00b7q = r_, Rational, p, q))
Exacta(p, q, comentarios_ �2254 Comentarios, x, y, C):=PROG(IF(�2202(p, y) = �2202(q, x), PROG(IF(comentarios_, MuestraCadena("Como las derivadas parciales cruzadas coinciden, la ecuaci�00f3n diferencial es exacta. Por tanto, la soluci�00f3n general es la funci�00f3n potencial igualada a constante arbitraria. Esto es:")), RETURN Potencial2(p, q) = C)), IF(comentarios_, MuestraCadena("Como las derivadas parciales cruzadas no coinciden, la ecuaci�00f3n diferencial no es exacta.")), "No")
FactorIntegrante(p, q, comentarios_ �2254 Comentarios, x, y, C, devuelvefactor_ �2254 false, �03bc_ �2254 0, r_, s_):=PROG(IF(�2202((�2202(p, y) - �2202(q, x))/q, y) = 0, �03bc_ �2254 �e7c0^�222b((�2202(p, y) - �2202(q, x))/q, x)), IF(�2202((�2202(q, x) - �2202(p, y))/p, x) = 0, �03bc_ �2254 �e7c0^�222b((�2202(q, x) - �2202(p, y))/p, y)), IF(�03bc_ = 0, PROG(r_ �2254 [y�00b7q, - x�00b7p, x�00b7y�00b7(�2202(p, y) - �2202(q, x))], s_ �2254 (APPROX(ROW_REDUCE([SUBST(r_, [x, y], [2, 5]), SUBST(r_, [x, y], [4, 3])]), 20)) COL 3, IF(s_�21931�00b7r_�21931 + s_�21932�00b7r_�21932 - r_�21933 = 0, �03bc_ �2254 x^s_�21931�00b7y^s_�21932))), IF(�03bc_ = 0, PROG(IF(comentarios_, MuestraCadena("La ecuaci�00f3n diferencial no admite ning�00fan factor integrante de la forma x^a�00b7y^b")), RETURN "No")), IF(comentarios_, PROG(DISPLAY("La ecuaci�00f3n diferencial posee el factor integrante: "), DISPLAY(�03bc_), MuestraCadena("Multiplicando la ecuaci�00f3n diferencial por dicho factor integrante se obtiene una ecuaci�00f3n diferencial exacta cuya soluci�00f3n general es:"))), IF(devuelvefactor_, RETURN [�03bc_, �222b(p�00b7�03bc_, x) + �222b(q�00b7�03bc_ - �2202(�222b(p�00b7�03bc_, x), y), y) = C]), RETURN �222b(p�00b7�03bc_, x) + �222b(q�00b7�03bc_ - �2202(�222b(p�00b7�03bc_, x), y), y) = C)
FactoresNumeradorDenominador(m):=[VECTOR([k�21931, k�21932], k, SELECT(j�21932 > 0, j, m)), VECTOR([k�21931, - k�21932], k, SELECT(j�21932 < 0, j, m))]
FactoresPolinomio(p):=RHS(TERMS(SOLVE(p, z, Complex)))
GOODNESS_OF_FIT(u, x, a):=�221a(�2211((LIM(u, x, a�2193k�21931) - a�2193k�21932)^2, k, 1, DIM(a))/DIM(a))
GeneracionEcuacionDerivadasParciales(f, comentarios_ �2254 Comentarios, a_, b_, sol_):=PROG(IF(comentarios_, PROG(MuestraCadena("Dada la familia biparam�00e9trica de superficies regulares: f(x,y,x,a,b)=0, existe una ecuaci�00f3n en derivadas parciales de primer orden que es satisfecha por dicha familia. Para encontrarla derivamos la familia con respecto a x e y, obteniendo"), DISPLAY("     �2202(f,x) + �2202(f,z)�00b7p = 0"), DISPLAY("     �2202(f,y) + �2202(f,z)�00b7q = 0"), MuestraCadena("Cuando sea posible la eliminaci�00f3n de a y b de las ecuaciones anteriores, se llegar�00e1 a una expresi�00f3n de la forma:"), DISPLAY("     F(x,y,z,p,q) = 0"), MuestraCadena("que constituye una ecuaci�00f3n en derivadas parciales de primer orden que es satisfecha por todas las superficies de la familia. En este caso, la ecuaci�00f3n queda:"))), sol_ �2254 (SOLVE([�2202(f, x) + �2202(f, z)�00b7p = 0, �2202(f, y) + �2202(f, z)�00b7q = 0], [A, B]))�21931, a_ �2254 RHS(LHS(sol_)), b_ �2254 RHS(RHS(sol_)), SUBST(f, [A, B], [a_, b_]) = 0)
Homogenea(p, q, comentarios_ �2254 Comentarios, x, y, C, t_, p_, q_):=PROG(p_ �2254 SUBST(p, [x, y], [t_�00b7x, t_�00b7y])/p, q_ �2254 SUBST(q, [x, y], [t_�00b7x, t_�00b7y])/q, IF(p_ - q_ = 0 �2227 ((VARIABLES(p_) = [t_] �2227 VARIABLES(q_) = [t_]) �2228 (VARIABLES(p_) = [] �2227 VARIABLES(q_) = [])), PROG(IF(comentarios_, MuestraCadena("La ecuaci�00f3n es homog�00e9nea. Por tanto, mediante el cambio  y=tx (dy=tdx + xdt)  se obtiene una ecuaci�00f3n de variables separables. Separando variables, integrando la ecuaci�00f3n de variables separadas obtenida y deshaciendo el cambio de variables, se obtiene:")), RETURN SUBST(LN(x) + SUBST(�222b(SUBST(q, [x, y], [1, t_])�00b7(SUBST(p, [x, y], [1, t_]) + t_�00b7SUBST(q, [x, y], [1, t_]))^(-1), t_), t_, y/x), [SIGN(x), SIGN(y)], [1, 1]) = C)), IF(comentarios_, DISPLAY("La ecuaci�00f3n no es homog�00e9nea")), "No")
INT_PARTS(u, v, x):=�222b(u�00b7v - �222b(v, x)�00b7�2202(u, x), x)
INT_SUBST(y, x, u):=LIM(�222b(LIM(y, x, INVERSE(u, x))�00b7�2202(INVERSE(u, x), x), x), x, u)
INVERSE(u, x):=ITERATE(u, x, x, -1)
INVLaplace(f, s, t, denoms, size, count, sols, poles, orders, expr, ans):=PROG(denoms �2254 FACTORS(DENOMINATOR(f), Complex, s), size �2254 DIM(denoms), count �2254 1, poles �2254 [], orders �2254 [], LOOP(IF(count > size, exit), expr �2254 denoms�2193count�21931, IF(Contains?(expr, s), PROG(sols �2254 SOLUTIONS(expr, s), IF(DIM(sols) > 1, orders �2254 APPEND(orders, VECTOR(denoms�2193count�21932, r, 1, DIM(sols))), orders �2254 APPEND(orders, [denoms�2193count�21932])), poles �2254 APPEND(poles, sols))), count :+ 1), RETURN �2211(VECTOR(residuos(�e7c0^(s�00b7t)�00b7f, s, poles�2193r, orders�2193r), r, 1, DIM(poles))))
Interpolar(v, x, h_, pos_, p1_, p2_, t_):=PROG(IF(x < v�21931�21931 �2228 x > v�2193DIM(v)�21931, RETURN 0), h_ �2254 v�21932�21931 - v�21931�21931, pos_ �2254 (x - v�21931�21931)/h_ + 1, p1_ �2254 v�2193FLOOR(pos_), p2_ �2254 v�2193(FLOOR(pos_) + 1), t_ �2254 pos_ - FLOOR(pos_), RETURN (p1_ + t_�00b7(p2_ - p1_))�21932)
LCC_AUX(x, y, n):=(n�00b7x�00b7y - �2211(x)�00b7�2211(y))/�221a((n�00b7�2211(x�2193k_^2, k_, 1, n) - �2211(x)^2)�00b7(n�00b7�2211(y�2193k_^2, k_, 1, n) - �2211(y)^2))
LEFT_RIEMANN(u, x, a, b, n):=(b - a)/n�00b7�2211(LIM(u, x, a + (b - a)�00b7k_/n), k_, 0, n - 1)
LIM2(u, x, y, x0, y0):=LIM(u, [y, x], [y0 + @1�00b7(x - x0), x0])
LINEAR_CORRELATION_COEFFICIENT(a):=LCC_AUX(a`�21931, a`�21932, DIM(a))
LagrangeCharpit(f, comentarios_ �2254 Comentarios, dx_, dy_, dz_, dp_, dq_, caso_particular �2254 0, comb_, p_, q_, v_, f_ �2254 1, lc_, encontrado_ �2254 false, combi_ �2254 [0, 0], sol_):=PROG(f �2254 DENOMINATOR((x�00b7y�00b7z�00b7p�00b7q)^10^4/f), dx_ �2254 �2202(f, p), dy_ �2254 �2202(f, q), dz_ �2254 p�00b7dx_ + q�00b7dy_, dp_ �2254 - �2202(f, x) - p�00b7�2202(f, z), dq_ �2254 - �2202(f, y) - q�00b7�2202(f, z), IF((�2202(f, x) = 0 �2227 �2202(f, y) = 0) �2227 �2202(f, z) = 0, caso_particular �2254 1), IF(MEMBER?(z, VARIABLES(f)), PROG(sol_ �2254 SOLVE(f, z), IF(LHS(FIRST(TERMS(sol_))) = z, PROG(sol_ �2254 EXPAND(RHS(FIRST(TERMS(sol_))) - p�00b7x - q�00b7y), IF((�2202(sol_, x) = 0 �2227 �2202(sol_, y) = 0) �2227 �2202(sol_, z) = 0, PROG(caso_particular �2254 3, encontrado_ �2254 true, comb_ �2254 p, lc_ �2254 [SUBST(f, [p, q], ["C1", "C2"]) = 0, "C1", "C2"])))))), IF(�00ac MEMBER?(z, VARIABLES(f) �2227 caso_particular = 0), PROG(sol_ �2254 SOLVE(f, [x, p]), sol_ �2254 FIRST(TERMS(sol_)), p_ �2254 LHS(sol_), q_ �2254 RHS(sol_), f_ �2254 1, v_ �2254 SELECT(MEMBER?(y, VARIABLES(u_)), u_, FACTORS(p_)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), v_ �2254 SELECT(MEMBER?(q, VARIABLES(u_)), u_, FACTORS(p_)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), p_ �2254 EXPAND(p_/f_), q_ �2254 EXPAND(q_/f_), IF(((VARIABLES(p_) = [x, p] �2228 VARIABLES(p_) = [p, x]) �2228 VARIABLES(p_) = [p]) �2227 ((VARIABLES(q_) = [y, q] �2228 VARIABLES(q_) = [q, y]) �2228 VARIABLES(q_) = [q]), PROG(comb_ �2254 p_, lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(caso_particular �2254 2, encontrado_ �2254 true)))))), IF(�00ac MEMBER?(z, VARIABLES(f) �2227 caso_particular = 0), PROG(sol_ �2254 SOLVE(f, p), sol_ �2254 FIRST(TERMS(sol_)), p_ �2254 LHS(sol_), q_ �2254 RHS(sol_), f_ �2254 1, v_ �2254 SELECT(MEMBER?(y, VARIABLES(u_)), u_, FACTORS(p_)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), v_ �2254 SELECT(MEMBER?(q, VARIABLES(u_)), u_, FACTORS(p_)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), v_ �2254 SELECT(MEMBER?(x, VARIABLES(u_)), u_, FACTORS(q_)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), p_ �2254 EXPAND(p_/f_), q_ �2254 EXPAND(q_/f_), IF(((VARIABLES(p_) = [x, p] �2228 VARIABLES(p_) = [p, x]) �2228 VARIABLES(p_) = [p]) �2227 ((VARIABLES(q_) = [y, q] �2228 VARIABLES(q_) = [q, y]) �2228 VARIABLES(q_) = [q]), PROG(comb_ �2254 p_, lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(caso_particular �2254 2, encontrado_ �2254 true)))))), IF(dp_ = 0 �2227 �00ac encontrado_, PROG(comb_ �2254 p, lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [4, 0])))), IF(dq_ = 0 �2227 �00ac encontrado_, PROG(comb_ �2254 q, lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [5, 0])))), IF(dx_ = 0 �2227 �00ac encontrado_, PROG(comb_ �2254 x, lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [1, 0])))), IF(dy_ = 0 �2227 �00ac encontrado_, PROG(comb_ �2254 y, lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [2, 0])))), IF(dz_ = 0 �2227 �00ac encontrado_, PROG(comb_ �2254 z, lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [3, 0])))), IF(((�2202(dx_/dp_, y) = 0 �2227 �2202(dx_/dp_, z) = 0) �2227 �2202(dx_/dp_, q) = 0) �2227 �00ac encontrado_, PROG(comb_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(dx_/dp_), - NUMERATOR(dx_/dp_), x, p, "C"))�21931, "C")), IF(ln?(TERMS(comb_)), comb_ �2254 �e7c0^comb_), lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [1, 4])))), IF(((�2202(dy_/dq_, x) = 0 �2227 �2202(dy_/dq_, z) = 0) �2227 �2202(dy_/dq_, p) = 0) �2227 �00ac encontrado_, PROG(comb_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(dy_/dq_), - NUMERATOR(dy_/dq_), y, q, "C"))�21931, "C")), IF(ln?(TERMS(comb_)), comb_ �2254 �e7c0^comb_), lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [2, 5])))), IF(((�2202(dx_/dq_, y) = 0 �2227 �2202(dx_/dq_, z) = 0) �2227 �2202(dx_/dq_, p) = 0) �2227 �00ac encontrado_, PROG(comb_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(dx_/dq_), - NUMERATOR(dx_/dq_), x, q, "C"))�21931, "C")), IF(ln?(TERMS(comb_)), comb_ �2254 �e7c0^comb_), lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [1, 5])))), IF(((�2202(dy_/dp_, x) = 0 �2227 �2202(dy_/dp_, z) = 0) �2227 �2202(dy_/dp_, q) = 0) �2227 �00ac encontrado_, PROG(comb_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(dy_/dp_), - NUMERATOR(dy_/dp_), y, p, "C"))�21931, "C")), IF(ln?(TERMS(comb_)), comb_ �2254 �e7c0^comb_), lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [2, 4])))), IF(((�2202(dz_/dp_, x) = 0 �2227 �2202(dz_/dp_, y) = 0) �2227 �2202(dz_/dp_, q) = 0) �2227 �00ac encontrado_, PROG(comb_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(dz_/dp_), - NUMERATOR(dz_/dp_), z, p, "C"))�21931, "C")), IF(ln?(TERMS(comb_)), comb_ �2254 �e7c0^comb_), lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [3, 4])))), IF(((�2202(dz_/dq_, x) = 0 �2227 �2202(dz_/dq_, y) = 0) �2227 �2202(dz_/dq_, p) = 0) �2227 �00ac encontrado_, PROG(comb_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(dz_/dq_), - NUMERATOR(dz_/dq_), z, q, "C"))�21931, "C")), IF(ln?(TERMS(comb_)), comb_ �2254 �e7c0^comb_), lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [3, 5])))), IF(�00ac encontrado_, PROG(sol_ �2254 SOLVE(f, p), IF(LHS(FIRST(TERMS(sol_))) = p, dz_ �2254 SUBST(dz_, p, RHS(FIRST(TERMS(sol_))))), sol_ �2254 SOLVE(f, q), IF(LHS(FIRST(TERMS(sol_))) = q, dz_ �2254 SUBST(dz_, q, RHS(FIRST(TERMS(sol_))))), IF(((�2202(dz_/dp_, x) = 0 �2227 �2202(dz_/dp_, y) = 0) �2227 �2202(dz_/dp_, q) = 0) �2227 �00ac encontrado_, PROG(comb_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(dz_/dp_), - NUMERATOR(dz_/dp_), z, p, "C"))�21931, "C")), IF(ln?(TERMS(comb_)), comb_ �2254 �e7c0^comb_), lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [3, 4])))), IF(((�2202(dz_/dq_, x) = 0 �2227 �2202(dz_/dq_, y) = 0) �2227 �2202(dz_/dq_, p) = 0) �2227 �00ac encontrado_, PROG(comb_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(dz_/dq_), - NUMERATOR(dz_/dq_), z, q, "C"))�21931, "C")), IF(ln?(TERMS(comb_)), comb_ �2254 �e7c0^comb_), lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [3, 5])))))), IF(�00ac encontrado_, PROG(dz_ �2254 dz_ + f, IF(((�2202(dz_/dp_, x) = 0 �2227 �2202(dz_/dp_, y) = 0) �2227 �2202(dz_/dp_, q) = 0) �2227 �00ac encontrado_, PROG(comb_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(dz_/dp_), - NUMERATOR(dz_/dp_), z, p, "C"))�21931, "C")), IF(ln?(TERMS(comb_)), comb_ �2254 �e7c0^comb_), lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [3, 4])))), IF(((�2202(dz_/dq_, x) = 0 �2227 �2202(dz_/dq_, y) = 0) �2227 �2202(dz_/dq_, p) = 0) �2227 �00ac encontrado_, PROG(comb_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(dz_/dq_), - NUMERATOR(dz_/dq_), z, q, "C"))�21931, "C")), IF(ln?(TERMS(comb_)), comb_ �2254 �e7c0^comb_), lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [3, 5])))))), IF(�00ac encontrado_, PROG(dz_ �2254 dz_ - 2�00b7f, IF(((�2202(dz_/dp_, x) = 0 �2227 �2202(dz_/dp_, y) = 0) �2227 �2202(dz_/dp_, q) = 0) �2227 �00ac encontrado_, PROG(comb_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(dz_/dp_), - NUMERATOR(dz_/dp_), z, p, "C"))�21931, "C")), IF(ln?(TERMS(comb_)), comb_ �2254 �e7c0^comb_), lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [3, 4])))), IF(((�2202(dz_/dq_, x) = 0 �2227 �2202(dz_/dq_, y) = 0) �2227 �2202(dz_/dq_, p) = 0) �2227 �00ac encontrado_, PROG(comb_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(dz_/dq_), - NUMERATOR(dz_/dq_), z, q, "C"))�21931, "C")), IF(ln?(TERMS(comb_)), comb_ �2254 �e7c0^comb_), lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [3, 5])))))), IF(((�2202(dp_/dq_, x) = 0 �2227 �2202(dp_/dq_, y) = 0) �2227 �2202(dp_/dq_, z) = 0) �2227 �00ac encontrado_, PROG(comb_ �2254 RHS(SOLVE((EcuacionDiferencialPfaff(DENOMINATOR(dp_/dq_), - NUMERATOR(dp_/dq_), p, q, "C"))�21931, "C")), IF(ln?(TERMS(comb_)), comb_ �2254 �e7c0^comb_), lc_ �2254 MetodoLagrangeCharpitAux(f, comb_ = "C1"), IF(lc_ �2260 [], PROG(encontrado_ �2254 true, combi_ �2254 [4, 5])))), IF(encontrado_, PROG(RETURN ResultadoLagrangeCharpit(comentarios_, caso_particular, comb_, combi_, lc_�21932, lc_�21933, lc_�21931))), RETURN "No se ha podido encontrar la soluci�00f3n de la ecuaci�00f3n")
Lineal(p, q, comentarios_ �2254 Comentarios, x, y, C):=PROG(IF(�2202(p, y) = 0 �2227 �2202(q, y) = 0, PROG(IF(comentarios_, PROG(MuestraCadena("La ecuaci�00f3n diferencial es lineal. Por lo tanto, la soluci�00f3n general es la suma de la soluci�00f3n general de la ecuaci�00f3n diferencial homog�00e9nea asociada m�00e1s una soluci�00f3n particular de la completa. La soluci�00f3n general de la homog�00e9nea es"), DISPLAY(y = C�00b7�e7c0^(- �222b(p, x))), MuestraCadena("y una soluci�00f3n particular de la completa es"), DISPLAY(y = �e7c0^(- �222b(p, x))�00b7�222b(q�00b7�e7c0^�222b(p, x), x)), MuestraCadena("Por lo tanto, la soluci�00f3n general de la ecuaci�00f3n diferencial es:"))), RETURN y = �e7c0^(- �222b(p, x))�00b7(�222b(q�00b7�e7c0^�222b(p, x), x) + C))), IF(comentarios_, DISPLAY("La ecuaci�00f3n diferencial no es lineal")), "No")
LinealOrdenN(pol, f, comentarios_ �2254 Comentarios, lhon_, yp_, yh, yp):=PROG(IF(f = 0, PROG(IF(comentarios_, MuestraCadena("En este caso, la ecuaci�00f3n diferencial es homog�00e9nea.")), RETURN LinealOrdenNHomogenea(pol, comentarios_))), lhon_ �2254 RHS(LinealOrdenNHomogenea(pol, comentarios_)), yp_ �2254 RHS(SolucionParticularLagrange(pol, f, false)), IF(comentarios_, PROG(DISPLAY(yh = lhon_), MuestraCadena("La soluci�00f3n particular, mediante el m�00e9todo de Lagrange, es"), DISPLAY(yp = yp_), MuestraCadena("Como la soluci�00f3n general de la ecuaci�00f3n es y=yh+yp, la soluci�00f3n es:"))), RETURN y = lhon_ + yp_)
LinealOrdenNHomogenea(pol, comentarios_ �2254 Comentarios, v_, sf_):=PROG(v_ �2254 VECTOR(APPEND("C", i), i, 1, POLY_DEGREE(pol, (VARIABLES(pol))�21931)), sf_ �2254 SistemaFundamental(pol, comentarios_), IF(comentarios_, PROG(DISPLAY(sf_), DISPLAY("y la soluci�00f3n general es"))), RETURN y = v_�00b7sf_)
ManipularSolucion(sol, C, x, y, traza_ �2254 false, sol_, lh_, rh_, out_ �2254 false):=PROG(IF(�00ac MEMBER?(C, VARIABLES(sol)), RETURN sol), sol_ �2254 sol, LOOP(lh_ �2254 LHS(sol_), rh_ �2254 RHS(sol_), IF(VARIABLES(lh_) = [C], lh_ �2254 C), IF(VARIABLES(rh_) = [C], rh_ �2254 C), sol_ �2254 lh_ = rh_, IF(traza_, DISPLAY(sol_)), sol_ �2254 SOLVE(sol_, C), IF(traza_, DISPLAY(sol_)), sol_ �2254 FACTOR(RHS(sol_)), sol_ �2254 FACTOR(Potencial2(�2202(sol_, x), �2202(sol_, y))), IF(traza_, DISPLAY(sol_)), IF(NUMBER?(DENOMINATOR(sol_)), sol_ �2254 NUMERATOR(sol_)), IF(traza_, DISPLAY(sol_)), IF(ln?(TERMS(sol_)), sol_ �2254 �e7c0^sol_), IF(traza_, DISPLAY(sol_)), sol_ �2254 FACTOR(sol_), IF(traza_, DISPLAY(sol_)), sol_ �2254 NUMERATOR(sol_) = C�00b7DENOMINATOR(sol_), IF(traza_, DISPLAY(sol_)), IF(out_, exit, out_ �2254 true)), RETURN sol_)
MatrizAPolinomio(m, p_, q_):=EXPAND([�220f(VECTOR(k�21931^k�21932, k, SELECT(j�21932 > 0, j, m))), �220f(VECTOR(k�21931^(- k�21932), k, SELECT(j�21932 < 0, j, m)))])
MatrizNumeradorDenominador(p, q):=FactoresNumeradorDenominador(ReduceMatriz(APPEND(SimplificaMatriz(FACTORS(p, Complex)), CambioSignoMatriz(FACTORS(q, Complex)))))
MetodoAB2(f, x0, b, y0, p, h_, n_, x_, w_, k0_, k1_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 MetodoPuntoMedio(f, x0, x0 + h_, y0, h_), i_ �2254 3, x_ �2254 res_�21932�21931, w_ �2254 res_�21932�21932, LOOP(IF(i_ �2265 n_ + 2, RETURN res_), k0_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 1)�21931, res_�2193(i_ - 1)�21932]), k1_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 2)�21931, res_�2193(i_ - 2)�21932]), w_ �2254 w_ + h_/2�00b7(3�00b7k0_ - k1_), x_ �2254 x_ + h_, res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoAB3(f, x0, b, y0, p, h_, n_, x_, w_, k0_, k1_, k2_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 MetodoRungeKutta3(f, x0, x0 + 2�00b7h_, y0, h_), i_ �2254 4, x_ �2254 res_�21933�21931, w_ �2254 res_�21933�21932, LOOP(IF(i_ �2265 n_ + 2, RETURN res_), k0_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 1)�21931, res_�2193(i_ - 1)�21932]), k1_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 2)�21931, res_�2193(i_ - 2)�21932]), k2_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 3)�21931, res_�2193(i_ - 3)�21932]), w_ �2254 w_ + h_/12�00b7(23�00b7k0_ - 16�00b7k1_ + 5�00b7k2_), x_ �2254 x_ + h_, res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoAB4(f, x0, b, y0, p, h_, n_, x_, w_, k0_, k1_, k2_, k3_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 MetodoRungeKutta4(f, x0, x0 + 3�00b7h_, y0, h_), i_ �2254 5, x_ �2254 res_�21934�21931, w_ �2254 res_�21934�21932, LOOP(IF(i_ �2265 n_ + 2, RETURN res_), k0_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 1)�21931, res_�2193(i_ - 1)�21932]), k1_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 2)�21931, res_�2193(i_ - 2)�21932]), k2_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 3)�21931, res_�2193(i_ - 3)�21932]), k3_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 4)�21931, res_�2193(i_ - 4)�21932]), w_ �2254 w_ + h_/24�00b7(55�00b7k0_ - 59�00b7k1_ + 37�00b7k2_ - 9�00b7k3_), x_ �2254 x_ + h_, res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoAB5(f, x0, b, y0, p, h_, n_, x_, w_, k0_, k1_, k2_, k3_, k4_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 MetodoRungeKutta4(f, x0, x0 + 4�00b7h_, y0, h_), i_ �2254 6, x_ �2254 res_�21935�21931, w_ �2254 res_�21935�21932, LOOP(IF(i_ �2265 n_ + 2, RETURN res_), k0_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 1)�21931, res_�2193(i_ - 1)�21932]), k1_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 2)�21931, res_�2193(i_ - 2)�21932]), k2_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 3)�21931, res_�2193(i_ - 3)�21932]), k3_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 4)�21931, res_�2193(i_ - 4)�21932]), k4_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 5)�21931, res_�2193(i_ - 5)�21932]), w_ �2254 w_ + h_/720�00b7(1901�00b7k0_ - 2774�00b7k1_ + 2616�00b7k2_ - 1274�00b7k3_ + 251�00b7k4_), x_ �2254 x_ + h_, res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoEuler(f, x0, b, y0, p, h_, n_, x_, w_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 [[x0, y0]], i_ �2254 1, x_ �2254 x0, w_ �2254 y0, LOOP(IF(i_ �2265 n_ + 1, RETURN res_), w_ �2254 w_ + h_�00b7SUBST(f, [x, y], [x_, w_]), x_ �2254 x_ + h_, res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoEulerModificado(f, x0, b, y0, p, h_, n_, x_, w_, k1_, k2_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 [[x0, y0]], i_ �2254 1, x_ �2254 x0, w_ �2254 y0, LOOP(IF(i_ �2265 n_ + 1, RETURN res_), k1_ �2254 h_�00b7SUBST(f, [x, y], [x_, w_]), k2_ �2254 h_�00b7SUBST(f, [x, y], [x_ + h_, w_ + k1_]), w_ �2254 w_ + (k1_ + k2_)/2, x_ �2254 x_ + h_, res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoEulerSistemas(f, g, t0, b, x0, y0, p, h_, n_, t_, wx_, wy_, i_, resx_, resy_):=PROG(h_ �2254 p, n_ �2254 (b - t0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - t0)/n_)), resx_ �2254 [[t0, x0]], resy_ �2254 [[t0, y0]], i_ �2254 1, t_ �2254 t0, wx_ �2254 x0, wy_ �2254 y0, LOOP(IF(i_ �2265 n_ + 1, RETURN [resx_, resy_]), wx_ �2254 wx_ + h_�00b7SUBST(f, [x, y, t], [wx_, wy_, t_]), wy_ �2254 wy_ + h_�00b7SUBST(g, [x, y, t], [wx_, wy_, t_]), t_ �2254 t_ + h_, resx_ �2254 APPEND(resx_, [[t_, wx_]]), resy_ �2254 APPEND(resy_, [[t_, wy_]]), i_ �2254 i_ + 1))
MetodoGeneralPfaff(p, q, r, var_ �2254 z, sol_):=PROG(IF(VARIABLES(var_) = [x], PROG(IF("La ecuaci�00f3n no es de un tipo conocido" �2260 sol_ �2254 MetodoGeneralPfaffx(p, q, r), RETURN sol_), IF("La ecuaci�00f3n no es de un tipo conocido" �2260 sol_ �2254 MetodoGeneralPfaffy(p, q, r), RETURN sol_), RETURN MetodoGeneralPfaffz(p, q, r))), IF(VARIABLES(var_) = [y], PROG(IF("La ecuaci�00f3n no es de un tipo conocido" �2260 sol_ �2254 MetodoGeneralPfaffy(p, q, r), RETURN sol_), IF("La ecuaci�00f3n no es de un tipo conocido" �2260 sol_ �2254 MetodoGeneralPfaffz(p, q, r), RETURN sol_), RETURN MetodoGeneralPfaffx(p, q, r))), IF("La ecuaci�00f3n no es de un tipo conocido" �2260 sol_ �2254 MetodoGeneralPfaffz(p, q, r), RETURN sol_), IF("La ecuaci�00f3n no es de un tipo conocido" �2260 sol_ �2254 MetodoGeneralPfaffx(p, q, r), RETURN sol_), RETURN MetodoGeneralPfaffy(p, q, r))
MetodoGeneralPfaffx(p, q, r, comentarios_ �2254 Comentarios, c_, ecu1_, tipo1_, ecu2_, tipo2_, g_, �03bc_, k_, kg_, sol_, sol1_, sol2_):=PROG(ecu1_ �2254 EcuacionDiferencialPfaff(NUMERATOR(q/r), DENOMINATOR(q/r), y, z, c_), IF(comentarios_, PROG(MuestraCadena("Consideremos x como par�00e1metro constante, con lo que dx=0. As�00ed, la ecuaci�00f3n queda:"), DISPLAY("     Q dy + R dz = 0     con"), DISPLAY("     Q" = NUMERATOR(q/r)), DISPLAY("y    R" = DENOMINATOR(q/r)))), IF(ecu1_�21931 = "La ecuaci�00f3n no es de un tipo conocido", RETURN ecu1_�21931), tipo1_ �2254 ecu1_�21932, g_ �2254 RHS(SOLVE(ecu1_�21931, c_)), IF(comentarios_, PROG(DISPLAY("cuyo tipo es:"), DISPLAY(tipo1_), DISPLAY("y su soluci�00f3n general es:"))), �03bc_ �2254 �2202(g_, y)/q, k_ �2254 �03bc_�00b7p - �2202(g_, x), sol1_ �2254 RHS((TERMS(SOLVE("G" = g_, y)))�21931), sol1_ �2254 IF((STRING(sol1_))�21931 = "IF", (STRING(sol1_))�21933, sol1_), sol2_ �2254 RHS((TERMS(SOLVE("G" = g_, z)))�21931), sol2_ �2254 IF((STRING(sol2_))�21931 = "IF", (STRING(sol2_))�21933, sol2_), kg_ �2254 SUBST(SUBST(k_, y, sol1_), z, sol2_), kg_ �2254 EXPAND(kg_, Rational, x, g), IF(�2202(kg_, y) = 0 �2227 �2202(kg_, z) = 0, ecu2_ �2254 EcuacionDiferencialPfaff(kg_, 1, x, "G", "C"), ecu2_ �2254 ["La ecuaci�00f3n no es de un tipo conocido", "La ecuaci�00f3n no es de un tipo conocido"], ecu2_ �2254 ["La ecuaci�00f3n no es de un tipo conocido", "La ecuaci�00f3n no es de un tipo conocido"]), sol_ �2254 SUBST(ecu2_�21931, "G", g_), tipo2_ �2254 ecu2_�21932, IF(sol_ = "La ecuaci�00f3n no es de un tipo conocido", PROG(g_ �2254 �e7c0^g_, �03bc_ �2254 �2202(g_, y)/q, k_ �2254 �03bc_�00b7p - �2202(g_, x), sol1_ �2254 RHS((TERMS(SOLVE("G" = g_, y)))�21931), sol1_ �2254 IF((STRING(sol1_))�21931 = "IF", (STRING(sol1_))�21933, sol1_), sol2_ �2254 RHS((TERMS(SOLVE("G" = g_, z)))�21931), sol2_ �2254 IF((STRING(sol2_))�21931 = "IF", (STRING(sol2_))�21933, sol2_), kg_ �2254 SUBST(SUBST(k_, y, sol1_), z, sol2_), kg_ �2254 EXPAND(kg_, Rational, x, g), IF(�2202(kg_, y) = 0 �2227 �2202(kg_, z) = 0, ecu2_ �2254 EcuacionDiferencialPfaff(kg_, 1, x, "G", "C"), ecu2_ �2254 ["La ecuaci�00f3n no es de un tipo conocido", "La ecuaci�00f3n no es de un tipo conocido"], ecu2_ �2254 ["La ecuaci�00f3n no es de un tipo conocido", "La ecuaci�00f3n no es de un tipo conocido"]), sol_ �2254 SUBST(ecu2_�21931, "G", g_), tipo2_ �2254 ecu2_�21932)), IF(comentarios_, PROG(DISPLAY("     C" = g_), DISPLAY("Por tanto, G" = g_), MuestraCadena("Despejando �03bc de cualquiera de las dos expresiones siguientes:"), DISPLAY("     �2202(G,y) = �03bc�00b7Q     ;     �2202(G,z) = �03bc�00b7R"), DISPLAY("se obtiene �03bc" = �03bc_), MuestraCadena("La soluci�00f3n general de la ecuaci�00f3n de Pfaff viene dada por la soluci�00f3n general de la ecuaci�00f3n diferencial:"), DISPLAY("     dG + K dx = 0"), MuestraCadena("donde K(G,x) = �03bc�00b7P - �2202(G,x). Operando se obtiene:"), DISPLAY("     K" = k_), MuestraCadena("Expresando K en t�00e9rminos de G y x, se obtiene:"), DISPLAY("     K" = kg_), DISPLAY("El tipo de la ecuaci�00f3n diferencial dG + K dx = 0 es "))), IF(kg_ = 0, ecu2_�21931 �2254 "G = C"), IF(sol_ �2260 "La ecuaci�00f3n no es de un tipo conocido" �2227 comentarios_, PROG(DISPLAY(tipo2_), DISPLAY("y su soluci�00f3n general es:"), DISPLAY(ecu2_�21931), MuestraCadena("Sustituyendo G por su valor en la expresi�00f3n anterior, se obtiene la soluci�00f3n general de la ecuaci�00f3n de Pfaff:"))), IF(kg_ = 0, sol_ �2254 g_ = "C"), IF(ln?(TERMS(LHS(sol_))), sol_ �2254 �e7c0^LHS(sol_) = RHS(sol_)), RETURN sol_)
MetodoGeneralPfaffy(p, q, r, comentarios_ �2254 Comentarios, c_, ecu1_, tipo1_, ecu2_, tipo2_, g_, �03bc_, k_, kg_, sol_, sol1_, sol2_):=PROG(ecu1_ �2254 EcuacionDiferencialPfaff(NUMERATOR(p/r), DENOMINATOR(p/r), x, z, c_), IF(comentarios_, PROG(MuestraCadena("Consideremos y como par�00e1metro constante, con lo que dy=0. As�00ed, la ecuaci�00f3n queda:"), DISPLAY("     P dx + R dz = 0     con"), DISPLAY("     P" = NUMERATOR(p/r)), DISPLAY("y    R" = DENOMINATOR(p/r)))), IF(ecu1_�21931 = "La ecuaci�00f3n no es de un tipo conocido", RETURN ecu1_�21931), tipo1_ �2254 ecu1_�21932, g_ �2254 RHS(SOLVE(ecu1_�21931, c_)), IF(comentarios_, PROG(DISPLAY("cuyo tipo es:"), DISPLAY(tipo1_), DISPLAY("y su soluci�00f3n general es:"))), �03bc_ �2254 �2202(g_, x)/p, k_ �2254 �03bc_�00b7q - �2202(g_, y), sol1_ �2254 RHS((TERMS(SOLVE("G" = g_, x)))�21931), sol1_ �2254 IF((STRING(sol1_))�21931 = "IF", (STRING(sol1_))�21933, sol1_), sol2_ �2254 RHS((TERMS(SOLVE("G" = g_, z)))�21931), sol2_ �2254 IF((STRING(sol2_))�21931 = "IF", (STRING(sol2_))�21933, sol2_), kg_ �2254 SUBST(SUBST(k_, x, sol1_), z, sol2_), kg_ �2254 EXPAND(kg_, Rational, y, g), IF(�2202(kg_, x) = 0 �2227 �2202(kg_, z) = 0, ecu2_ �2254 EcuacionDiferencialPfaff(kg_, 1, y, "G", "C"), ecu2_ �2254 ["La ecuaci�00f3n no es de un tipo conocido", "La ecuaci�00f3n no es de un tipo conocido"], ecu2_ �2254 ["La ecuaci�00f3n no es de un tipo conocido", "La ecuaci�00f3n no es de un tipo conocido"]), sol_ �2254 SUBST(ecu2_�21931, "G", g_), tipo2_ �2254 ecu2_�21932, IF(sol_ = "La ecuaci�00f3n no es de un tipo conocido", PROG(g_ �2254 �e7c0^g_, �03bc_ �2254 �2202(g_, x)/p, k_ �2254 �03bc_�00b7q - �2202(g_, y), sol1_ �2254 RHS((TERMS(SOLVE("G" = g_, x)))�21931), sol1_ �2254 IF((STRING(sol1_))�21931 = "IF", (STRING(sol1_))�21933, sol1_), sol2_ �2254 RHS((TERMS(SOLVE("G" = g_, z)))�21931), sol2_ �2254 IF((STRING(sol2_))�21931 = "IF", (STRING(sol2_))�21933, sol2_), kg_ �2254 SUBST(SUBST(k_, x, sol1_), z, sol2_), kg_ �2254 EXPAND(kg_, Rational, y, g), IF(�2202(kg_, x) = 0 �2227 �2202(kg_, z) = 0, ecu2_ �2254 EcuacionDiferencialPfaff(kg_, 1, y, "G", "C"), ecu2_ �2254 ["La ecuaci�00f3n no es de un tipo conocido", "La ecuaci�00f3n no es de un tipo conocido"], ecu2_ �2254 ["La ecuaci�00f3n no es de un tipo conocido", "La ecuaci�00f3n no es de un tipo conocido"]), sol_ �2254 SUBST(ecu2_�21931, "G", g_), tipo2_ �2254 ecu2_�21932)), IF(comentarios_, PROG(DISPLAY("     C" = g_), DISPLAY("Por tanto, G" = g_), MuestraCadena("Despejando �03bc de cualquiera de las dos expresiones siguientes:"), DISPLAY("     �2202(G,x) = �03bc�00b7P     ;     �2202(G,z) = �03bc�00b7R"), DISPLAY("se obtiene �03bc" = �03bc_), MuestraCadena("La soluci�00f3n general de la ecuaci�00f3n de Pfaff viene dada por la soluci�00f3n general de la ecuaci�00f3n diferencial:"), DISPLAY("     dG + K dy = 0"), MuestraCadena("donde K(G,y) = �03bc�00b7Q - �2202(G,y). Operando se obtiene:"), DISPLAY("     K" = k_), MuestraCadena("Expresando K en t�00e9rminos de G e y, se obtiene:"), DISPLAY("     K" = kg_), DISPLAY("El tipo de la ecuaci�00f3n diferencial dG + K dy = 0 es "))), IF(kg_ = 0, ecu2_�21931 �2254 "G = C"), IF(sol_ �2260 "La ecuaci�00f3n no es de un tipo conocido" �2227 comentarios_, PROG(DISPLAY(tipo2_), DISPLAY("y su soluci�00f3n general es:"), DISPLAY(ecu2_�21931), MuestraCadena("Sustituyendo G por su valor en la expresi�00f3n anterior, se obtiene la soluci�00f3n general de la ecuaci�00f3n de Pfaff:"))), IF(kg_ = 0, sol_ �2254 g_ = "C"), IF(ln?(TERMS(LHS(sol_))), sol_ �2254 �e7c0^LHS(sol_) = RHS(sol_)), RETURN sol_)
MetodoGeneralPfaffz(p, q, r, comentarios_ �2254 Comentarios, c_, ecu1_, tipo1_, ecu2_, tipo2_, g_, �03bc_, k_, kg_, sol_, sol1_, sol2_):=PROG(ecu1_ �2254 EcuacionDiferencialPfaff(NUMERATOR(p/q), DENOMINATOR(p/q), x, y, c_), IF(comentarios_, PROG(MuestraCadena("Consideremos z como par�00e1metro constante, con lo que dz=0. As�00ed, la ecuaci�00f3n queda:"), DISPLAY("     P dx + Q dy = 0     con"), DISPLAY("     P" = NUMERATOR(p/q)), DISPLAY("y    Q" = DENOMINATOR(p/q)))), IF(ecu1_�21931 = "La ecuaci�00f3n no es de un tipo conocido", RETURN ecu1_�21931), tipo1_ �2254 ecu1_�21932, g_ �2254 RHS(SOLVE(ecu1_�21931, c_)), IF(comentarios_, PROG(DISPLAY("cuyo tipo es:"), DISPLAY(tipo1_), DISPLAY("y su soluci�00f3n general es:"))), �03bc_ �2254 �2202(g_, x)/p, k_ �2254 �03bc_�00b7r - �2202(g_, z), sol1_ �2254 RHS((TERMS(SOLVE("G" = g_, x)))�21931), sol1_ �2254 IF((STRING(sol1_))�21931 = "IF", (STRING(sol1_))�21933, sol1_), sol2_ �2254 RHS((TERMS(SOLVE("G" = g_, y)))�21931), sol2_ �2254 IF((STRING(sol2_))�21931 = "IF", (STRING(sol2_))�21933, sol2_), kg_ �2254 SUBST(SUBST(k_, x, sol1_), y, sol2_), kg_ �2254 EXPAND(kg_, Rational, z, g), IF(�2202(kg_, x) = 0 �2227 �2202(kg_, y) = 0, ecu2_ �2254 EcuacionDiferencialPfaff(kg_, 1, z, "G", "C"), ecu2_ �2254 ["La ecuaci�00f3n no es de un tipo conocido", "La ecuaci�00f3n no es de un tipo conocido"], ecu2_ �2254 ["La ecuaci�00f3n no es de un tipo conocido", "La ecuaci�00f3n no es de un tipo conocido"]), sol_ �2254 SUBST(ecu2_�21931, "G", g_), tipo2_ �2254 ecu2_�21932, IF(sol_ = "La ecuaci�00f3n no es de un tipo conocido", PROG(g_ �2254 �e7c0^g_, �03bc_ �2254 �2202(g_, x)/p, k_ �2254 �03bc_�00b7r - �2202(g_, z), sol1_ �2254 RHS((TERMS(SOLVE("G" = g_, x)))�21931), sol1_ �2254 IF((STRING(sol1_))�21931 = "IF", (STRING(sol1_))�21933, sol1_), sol2_ �2254 RHS((TERMS(SOLVE("G" = g_, y)))�21931), sol2_ �2254 IF((STRING(sol2_))�21931 = "IF", (STRING(sol2_))�21933, sol2_), kg_ �2254 SUBST(SUBST(k_, x, sol1_), y, sol2_), kg_ �2254 EXPAND(kg_, Rational, z, g), IF(�2202(kg_, x) = 0 �2227 �2202(kg_, y) = 0, ecu2_ �2254 EcuacionDiferencialPfaff(kg_, 1, z, "G", "C"), ecu2_ �2254 ["La ecuaci�00f3n no es de un tipo conocido", "La ecuaci�00f3n no es de un tipo conocido"], ecu2_ �2254 ["La ecuaci�00f3n no es de un tipo conocido", "La ecuaci�00f3n no es de un tipo conocido"]), sol_ �2254 SUBST(ecu2_�21931, "G", g_), tipo2_ �2254 ecu2_�21932)), IF(comentarios_, PROG(DISPLAY("     C" = g_), DISPLAY("Por tanto, G" = g_), MuestraCadena("Despejando �03bc de cualquiera de las dos expresiones siguientes:"), DISPLAY("     �2202(G,x) = �03bc�00b7P     ;     �2202(G,y) = �03bc�00b7Q"), DISPLAY("se obtiene �03bc" = �03bc_), MuestraCadena("La soluci�00f3n general de la ecuaci�00f3n de Pfaff viene dada por la soluci�00f3n general de la ecuaci�00f3n diferencial:"), DISPLAY("     dG + K dz = 0"), MuestraCadena("donde K(G,z) = �03bc�00b7R - �2202(G,z). Operando se obtiene:"), DISPLAY("     K" = k_), MuestraCadena("Expresando K en t�00e9rminos de G y z, se obtiene:"), DISPLAY("     K" = kg_), DISPLAY("El tipo de la ecuaci�00f3n diferencial dG + K dz = 0 es "))), IF(kg_ = 0, ecu2_�21931 �2254 "G = C"), IF(sol_ �2260 "La ecuaci�00f3n no es de un tipo conocido" �2227 comentarios_, PROG(DISPLAY(tipo2_), DISPLAY("y su soluci�00f3n general es:"), DISPLAY(ecu2_�21931), MuestraCadena("Sustituyendo G por su valor en la expresi�00f3n anterior, se obtiene la soluci�00f3n general de la ecuaci�00f3n de Pfaff:"))), IF(kg_ = 0, sol_ �2254 g_ = "C"), IF(ln?(TERMS(LHS(sol_))), sol_ �2254 �e7c0^LHS(sol_) = RHS(sol_)), RETURN sol_)
MetodoHeun(f, x0, b, y0, p, h_, n_, x_, w_, k1_, k2_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 [[x0, y0]], i_ �2254 1, x_ �2254 x0, w_ �2254 y0, LOOP(IF(i_ �2265 n_ + 1, RETURN res_), k1_ �2254 h_�00b7SUBST(f, [x, y], [x_, w_]), k2_ �2254 h_�00b7SUBST(f, [x, y], [x_ + 2�00b7h_/3, w_ + 2�00b7k1_/3]), w_ �2254 w_ + (k1_ + k2_)/2, x_ �2254 x_ + h_, res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoLagrangeCharpitAux(f, comb, pos_, sol_, p_, q_, coment_ �2254 false):=PROG(pos_ �2254 POSITION([p, q], (LHS(FACTORS(SOLVE([f, comb], [p, q]))))�2193�2193[1, 2]), IF(NUMBER?(pos_), sol_ �2254 (FACTORS(SOLVE([f, comb], [p, q])))�2193pos_, RETURN [], RETURN []), IF(DIM(sol_) < 2, RETURN []), IF((LHS(sol_))�21931 = p �2227 (LHS(sol_))�21932 = q, sol_ �2254 RHS(sol_), RETURN [], RETURN []), coment_ �2254 Comentarios, Comentarios �2254 false, p_ �2254 sol_�21931, q_ �2254 sol_�21932, sol_ �2254 SUBST(Pfaff(p_, q_, -1, y), "C", "C2"), IF(ln?(TERMS(LHS(sol_))), sol_ �2254 �e7c0^LHS(sol_) = RHS(sol_)), Comentarios �2254 coment_, IF(sol_ = "La ecuaci�00f3n no es de un tipo conocido", RETURN []), RETURN [sol_, p_, q_])
MetodoMilne(f, x0, b, y0, p, h_, n_, x_, w_, k0_, k1_, k2_, k3_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 MetodoRungeKutta4(f, x0, x0 + 3�00b7h_, y0, h_), i_ �2254 5, x_ �2254 res_�21934�21931, w_ �2254 res_�21934�21932, LOOP(IF(i_ �2265 n_ + 2, RETURN res_), k0_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 1)�21931, res_�2193(i_ - 1)�21932]), k1_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 2)�21931, res_�2193(i_ - 2)�21932]), k2_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 3)�21931, res_�2193(i_ - 3)�21932]), k3_ �2254 res_�2193(i_ - 4)�21932, w_ �2254 k3_ + 4�00b7h_/3�00b7(2�00b7k0_ - k1_ + 2�00b7k2_), x_ �2254 x_ + h_, res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoMilneSimpson(f, x0, b, y0, p, h_, n_, x_, w_, wp_, k0_, k1_, k2_, k3_, kp_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 MetodoRungeKutta4(f, x0, x0 + 3�00b7h_, y0, h_), i_ �2254 5, x_ �2254 res_�21934�21931, w_ �2254 res_�21934�21932, LOOP(IF(i_ �2265 n_ + 2, RETURN res_), k0_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 1)�21931, res_�2193(i_ - 1)�21932]), k1_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 2)�21931, res_�2193(i_ - 2)�21932]), k2_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 3)�21931, res_�2193(i_ - 3)�21932]), k3_ �2254 res_�2193(i_ - 4)�21932, wp_ �2254 k3_ + 4�00b7h_/3�00b7(2�00b7k0_ - k1_ + 2�00b7k2_), x_ �2254 x_ + h_, kp_ �2254 SUBST(f, [x, y], [x_, wp_]), w_ �2254 res_�2193(i_ - 2)�21932 + h_/3�00b7(kp_ + 4�00b7k0_ + k1_), res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoPCAdams1(f, x0, b, y0, p, h_, n_, x_, w_, wp_, k0_, kp_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 [[x0, y0]], i_ �2254 1, x_ �2254 x0, w_ �2254 y0, LOOP(IF(i_ �2265 n_ + 1, RETURN res_), k0_ �2254 SUBST(f, [x, y], [x_, w_]), wp_ �2254 w_ + h_�00b7k0_, x_ �2254 x_ + h_, kp_ �2254 SUBST(f, [x, y], [x_, wp_]), w_ �2254 w_ + h_/2�00b7(kp_ + k0_), res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoPCAdams2(f, x0, b, y0, p, h_, n_, x_, w_, wp_, k0_, k1_, kp_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 MetodoPuntoMedio(f, x0, x0 + h_, y0, h_), i_ �2254 3, x_ �2254 res_�21932�21931, w_ �2254 res_�21932�21932, LOOP(IF(i_ �2265 n_ + 2, RETURN res_), k0_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 1)�21931, res_�2193(i_ - 1)�21932]), k1_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 2)�21931, res_�2193(i_ - 2)�21932]), wp_ �2254 w_ + h_/2�00b7(3�00b7k0_ - k1_), x_ �2254 x_ + h_, kp_ �2254 SUBST(f, [x, y], [x_, wp_]), w_ �2254 w_ + h_/2�00b7(kp_ + k0_), res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoPCAdams3(f, x0, b, y0, p, h_, n_, x_, w_, wp_, k0_, k1_, k2_, kp_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 MetodoRungeKutta3(f, x0, x0 + 2�00b7h_, y0, h_), i_ �2254 4, x_ �2254 res_�21933�21931, w_ �2254 res_�21933�21932, LOOP(IF(i_ �2265 n_ + 2, RETURN res_), k0_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 1)�21931, res_�2193(i_ - 1)�21932]), k1_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 2)�21931, res_�2193(i_ - 2)�21932]), k2_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 3)�21931, res_�2193(i_ - 3)�21932]), wp_ �2254 w_ + h_/12�00b7(23�00b7k0_ - 16�00b7k1_ + 5�00b7k2_), x_ �2254 x_ + h_, kp_ �2254 SUBST(f, [x, y], [x_, wp_]), w_ �2254 w_ + h_/12�00b7(5�00b7kp_ + 8�00b7k0_ - k1_), res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoPCAdams4(f, x0, b, y0, p, h_, n_, x_, w_, wp_, k0_, k1_, k2_, k3_, kp_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 MetodoRungeKutta4(f, x0, x0 + 3�00b7h_, y0, h_), i_ �2254 5, x_ �2254 res_�21934�21931, w_ �2254 res_�21934�21932, LOOP(IF(i_ �2265 n_ + 2, RETURN res_), k0_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 1)�21931, res_�2193(i_ - 1)�21932]), k1_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 2)�21931, res_�2193(i_ - 2)�21932]), k2_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 3)�21931, res_�2193(i_ - 3)�21932]), k3_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 4)�21931, res_�2193(i_ - 4)�21932]), wp_ �2254 w_ + h_/24�00b7(55�00b7k0_ - 59�00b7k1_ + 37�00b7k2_ - 9�00b7k3_), x_ �2254 x_ + h_, kp_ �2254 SUBST(f, [x, y], [x_, wp_]), w_ �2254 w_ + h_/24�00b7(9�00b7kp_ + 19�00b7k0_ - 5�00b7k1_ + k2_), res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoPCAdams5(f, x0, b, y0, p, h_, n_, x_, w_, wp_, k0_, k1_, k2_, k3_, k4_, kp_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 MetodoRungeKutta4(f, x0, x0 + 4�00b7h_, y0, h_), i_ �2254 6, x_ �2254 res_�21935�21931, w_ �2254 res_�21935�21932, LOOP(IF(i_ �2265 n_ + 2, RETURN res_), k0_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 1)�21931, res_�2193(i_ - 1)�21932]), k1_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 2)�21931, res_�2193(i_ - 2)�21932]), k2_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 3)�21931, res_�2193(i_ - 3)�21932]), k3_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 4)�21931, res_�2193(i_ - 4)�21932]), k4_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 5)�21931, res_�2193(i_ - 5)�21932]), wp_ �2254 w_ + h_/720�00b7(1901�00b7k0_ - 2774�00b7k1_ + 2616�00b7k2_ - 1274�00b7k3_ + 251�00b7k4_), x_ �2254 x_ + h_, kp_ �2254 SUBST(f, [x, y], [x_, wp_]), w_ �2254 w_ + h_/720�00b7(251�00b7kp_ + 646�00b7k0_ - 264�00b7k1_ + 106�00b7k2_ - 19�00b7k3_), res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoPuntoMedio(f, x0, b, y0, p, h_, n_, x_, w_, k1_, k2_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 [[x0, y0]], i_ �2254 1, x_ �2254 x0, w_ �2254 y0, LOOP(IF(i_ �2265 n_ + 1, RETURN res_), k1_ �2254 h_�00b7SUBST(f, [x, y], [x_, w_]), k2_ �2254 h_�00b7SUBST(f, [x, y], [x_ + h_/2, w_ + k1_/2]), w_ �2254 w_ + k2_, x_ �2254 x_ + h_, res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoPuntoMedioModificado(f, x0, b, y0, p, h_, n_, x_, w_, k0_, k1_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 MetodoRungeKutta4(f, x0, x0 + h_, y0, h_), i_ �2254 3, x_ �2254 res_�21932�21931, w_ �2254 res_�21932�21932, LOOP(IF(i_ �2265 n_ + 2, RETURN res_), k0_ �2254 SUBST(f, [x, y], [res_�2193(i_ - 1)�21931, res_�2193(i_ - 1)�21932]), k1_ �2254 res_�2193(i_ - 2)�21932, w_ �2254 k1_ + 2�00b7h_�00b7k0_, x_ �2254 x_ + h_, res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoRungeKutta3(f, x0, b, y0, p, h_, n_, x_, w_, k1_, k2_, k3_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 [[x0, y0]], i_ �2254 1, x_ �2254 x0, w_ �2254 y0, LOOP(IF(i_ �2265 n_ + 1, RETURN res_), k1_ �2254 h_�00b7SUBST(f, [x, y], [x_, w_]), k2_ �2254 h_�00b7SUBST(f, [x, y], [x_ + h_/2, w_ + k1_/2]), k3_ �2254 h_�00b7SUBST(f, [x, y], [x_ + h_, w_ - k1_ + 2�00b7k2_]), w_ �2254 w_ + (k1_ + 4�00b7k2_ + k3_)/6, x_ �2254 x_ + h_, res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MetodoRungeKutta4(f, x0, b, y0, p, h_, n_, x_, w_, k1_, k2_, k3_, k4_, i_, res_):=PROG(h_ �2254 p, n_ �2254 (b - x0)/h_, IF(h_ > n_, PROG(n_ �2254 p, h_ �2254 (b - x0)/n_)), res_ �2254 [[x0, y0]], i_ �2254 1, x_ �2254 x0, w_ �2254 y0, LOOP(IF(i_ �2265 n_ + 1, RETURN res_), k1_ �2254 h_�00b7SUBST(f, [x, y], [x_, w_]), k2_ �2254 h_�00b7SUBST(f, [x, y], [x_ + h_/2, w_ + k1_/2]), k3_ �2254 h_�00b7SUBST(f, [x, y], [x_ + h_/2, w_ + k2_/2]), k4_ �2254 h_�00b7SUBST(f, [x, y], [x_ + h_, w_ + k3_]), w_ �2254 w_ + (k1_ + 2�00b7k2_ + 2�00b7k3_ + k4_)/6, x_ �2254 x_ + h_, res_ �2254 APPEND(res_, [[x_, w_]]), i_ �2254 i_ + 1))
MuestraCadena(cad, i �2254 80, j_, v_ �2254 1):=PROG(j_ �2254 i, LOOP(IF(DIM(cad) < j_, PROG(DISPLAY(cad), RETURN " ")), LOOP(IF(cad�2193j_ = " " �2228 j_ = 1, exit), j_ �2254 j_ - 1), IF(j_ = 1, PROG(j_ �2254 i + 10�00b7v_, v_ �2254 v_ + 1), exit)), DISPLAY(cad�2193[1, ..., j_ - 1]), MuestraCadena(REST(cad, j_), i))
MuestraMatriz(m, i_ �2254 1):=LOOP(IF(i_ > DIM(m), RETURN " "), IF(MATRIX?(m�2193i_), MuestraMatriz(m�2193i_), MuestraVector(m�2193i_)), i_ �2254 i_ + 1)
MuestraVector(v, cad_ �2254 "", i_ �2254 1):=LOOP(IF(i_ > DIM(v), PROG(MuestraCadena(cad_), RETURN " ")), IF(MATRIX?(v�2193i_), PROG(MuestraCadena(cad_), cad_ �2254 "", MuestraMatriz(v�2193i_), RETURN MuestraVector(REST(v, i_)))), IF(VECTOR?(v�2193i_), PROG(MuestraCadena(cad_), cad_ �2254 "", MuestraVector(v�2193i_), RETURN MuestraVector(REST(v, i_)))), cad_ �2254 APPEND(cad_, NumeroACadena(v�2193i_), " "), i_ �2254 i_ + 1)
NumericalSolveEDO(f, x0, y0, a, b, p, method �2254 "", h_, n_):=PROG(IF(method = "", RETURN "No method name introduced. Please try again.", method �2254 CleanSpacesAndCapitalLetters(method)), IF(POSITION(method, ["euler", "puntomedio", "eulermodificado", "heun", "rungekutta3", "rungekutta4", "puntomediomodificado", "milne", "ab2", "ab3", "ab4", "ab5", "pcadams1", "pcadams2", "pcadams3", "pcadams4", "pcadams5", "milnesimpson"]) = false, RETURN "Unknown method. Please, check method name and try again."), h_ �2254 ABS(p), n_ �2254 ABS((b - a)/h_), IF(h_ > n_, PROG(n_ �2254 ABS(p), h_ �2254 ABS((b - a)/n_))), IF(a > x0 �2228 b < x0, RETURN "Out of range: x0 not in [a,b]"), IF(a = x0 �2228 b = x0, PROG(IF(method = "euler", RETURN MetodoEuler(f, x0, b, y0, n_)), IF(method = "puntomedio", RETURN MetodoPuntoMedio(f, x0, b, y0, n_)), IF(method = "eulermodificado", RETURN MetodoEulerModificado(f, x0, b, y0, n_)), IF(method = "heun", RETURN MetodoHeun(f, x0, b, y0, n_)), IF(method = "rungekutta3", RETURN MetodoRungeKutta3(f, x0, b, y0, n_)), IF(method = "rungekutta4", RETURN MetodoRungeKutta4(f, x0, b, y0, n_)), IF(method = "puntomediomodificado", RETURN MetodoPuntoMedioModificado(f, x0, b, y0, n_)), IF(method = "milne", RETURN MetodoMilne(f, x0, b, y0, n_)), IF(method = "ab2", RETURN MetodoAB2(f, x0, b, y0, n_)), IF(method = "ab3", RETURN MetodoAB3(f, x0, b, y0, n_)), IF(method = "ab4", RETURN MetodoAB4(f, x0, b, y0, n_)), IF(method = "ab5", RETURN MetodoAB5(f, x0, b, y0, n_)), IF(method = "pcadams1", RETURN MetodoPCAdams1(f, x0, b, y0, n_)), IF(method = "pcadams2", RETURN MetodoPCAdams2(f, x0, b, y0, n_)), IF(method = "pcadams3", RETURN MetodoPCAdams3(f, x0, b, y0, n_)), IF(method = "pcadams4", RETURN MetodoPCAdams4(f, x0, b, y0, n_)), IF(method = "pcadams5", RETURN MetodoPCAdams5(f, x0, b, y0, n_)), IF(method = "milnesimpson", RETURN MetodoMilneSimpson(f, x0, b, y0, n_)), RETURN "Unknown method. Please, check method name and try again."), PROG(IF(method = "euler", RETURN APPEND(REVERSE(MetodoEuler(f, x0, a, y0, -h_)), REST(MetodoEuler(f, x0, b, y0, h_)))), IF(method = "puntomedio", RETURN APPEND(REVERSE(MetodoPuntoMedio(f, x0, a, y0, -h_)), REST(MetodoPuntoMedio(f, x0, b, y0, h_)))), IF(method = "eulermodificado", RETURN APPEND(REVERSE(MetodoEulerModificado(f, x0, a, y0, -h_)), REST(MetodoEulerModificado(f, x0, b, y0, h_)))), IF(method = "heun", RETURN APPEND(REVERSE(MetodoHeun(f, x0, a, y0, -h_)), REST(MetodoHeun(f, x0, b, y0, h_)))), IF(method = "rungekutta3", RETURN APPEND(REVERSE(MetodoRungeKutta3(f, x0, a, y0, -h_)), REST(MetodoRungeKutta3(f, x0, b, y0, h_)))), IF(method = "rungekutta4", RETURN APPEND(REVERSE(MetodoRungeKutta4(f, x0, a, y0, -h_)), REST(MetodoRungeKutta4(f, x0, b, y0, h_)))), IF(method = "puntomediomodificado", RETURN APPEND(REVERSE(MetodoPuntoMedioModificado(f, x0, a, y0, -h_)), REST(MetodoPuntoMedioModificado(f, x0, b, y0, h_)))), IF(method = "milne", RETURN APPEND(REVERSE(MetodoMilne(f, x0, a, y0, -h_)), REST(MetodoMilne(f, x0, b, y0, h_)))), IF(method = "ab2", RETURN APPEND(REVERSE(MetodoAB2(f, x0, a, y0, -h_)), REST(MetodoAB2(f, x0, b, y0, h_)))), IF(method = "ab3", RETURN APPEND(REVERSE(MetodoAB3(f, x0, a, y0, -h_)), REST(MetodoAB3(f, x0, b, y0, h_)))), IF(method = "ab4", RETURN APPEND(REVERSE(MetodoAB4(f, x0, a, y0, -h_)), REST(MetodoAB4(f, x0, b, y0, h_)))), IF(method = "ab5", RETURN APPEND(REVERSE(MetodoAB5(f, x0, a, y0, -h_)), REST(MetodoAB5(f, x0, b, y0, h_)))), IF(method = "pcadams1", RETURN APPEND(REVERSE(MetodoPCAdams1(f, x0, a, y0, -h_)), REST(MetodoPCAdams1(f, x0, b, y0, h_)))), IF(method = "pcadams2", RETURN APPEND(REVERSE(MetodoPCAdams2(f, x0, a, y0, -h_)), REST(MetodoPCAdams2(f, x0, b, y0, h_)))), IF(method = "pcadams3", RETURN APPEND(REVERSE(MetodoPCAdams3(f, x0, a, y0, -h_)), REST(MetodoPCAdams3(f, x0, b, y0, h_)))), IF(method = "pcadams4", RETURN APPEND(REVERSE(MetodoPCAdams4(f, x0, a, y0, -h_)), REST(MetodoPCAdams4(f, x0, b, y0, h_)))), IF(method = "pcadams5", RETURN APPEND(REVERSE(MetodoPCAdams5(f, x0, a, y0, -h_)), REST(MetodoPCAdams5(f, x0, b, y0, h_)))), IF(method = "milnesimpson", RETURN APPEND(REVERSE(MetodoMilneSimpson(f, x0, a, y0, -h_)), REST(MetodoMilneSimpson(f, x0, b, y0, h_)))), RETURN "Unknown method. Please, check method name and try again.")))
NumeroACadena(n, st_, cad_, i_, c_):=PROG(st_ �2254 STRING(n), IF(�00ac VECTOR?(st_), RETURN st_, PROG(IF(DIM(st_) > 3 �2228 st_�21931 = "�00b7", PROG(i_ �2254 1, cad_ �2254 "", c_ �2254 st_�21931, IF(c_ = "�00b7", c_ �2254 ""), st_ �2254 REST(st_), LOOP(IF(i_ > DIM(st_), RETURN cad_), cad_ �2254 APPEND(cad_, IF(i_ = 1, "", c_), IF(DIM(NumeroACadena(st_�2193i_)) �2264 5, NumeroACadena(st_�2193i_), APPEND("(", NumeroACadena(st_�2193i_), ")"))), i_ �2254 i_ + 1))), IF(DIM(st_) = 2, RETURN APPEND(st_�21931, NumeroACadena(st_�21932))), IF(DIM(st_) = 3, RETURN APPEND(IF(VECTOR?(STRING(st_�21932)), "(", "", ""), NumeroACadena(st_�21932), IF(VECTOR?(STRING(st_�21932)), ")", "", ""), st_�21931, IF(VECTOR?(STRING(st_�21933)), "(", "", ""), NumeroACadena(st_�21933), IF(VECTOR?(STRING(st_�21933)), ")", "", ""))))))
POLY_COEFF(u, x, n):=SUBST(QUOTIENT(u, x^n, x), x, 0)
POLY_DEGREE(u, x):=PROG(IF(u = 0, RETURN -1), IF(IDENTICAL?(u, x), RETURN 1), IF(SUM?(u), RETURN MAX(VECTOR(POLY_DEGREE(v_, x), v_, TERMS(u)))), IF(POWER?(u) �2228 PRODUCT?(u), �2211(POLY_DEGREE(v_�21931, x)�00b7v_�21932, v_, FACTORS(u)), 0))
POLY_INTERPOLATE(a, x):=�2211(a�2193k_�21932�00b7POLY_INTERPOLATE_AUX(a, x, k_, DIM(a)), k_, 1, DIM(a))
POLY_INTERPOLATE_AUX(a, x, k, n):=�220f((x - a�2193j_�21931)/(a�2193k�21931 - a�2193j_�21931), j_, 1, k - 1)�00b7�220f((x - a�2193j_�21931)/(a�2193k�21931 - a�2193j_�21931), j_, k + 1, n)
POLY_INTERPOLATE_EXPRESSION(u, x, a):=POLY_INTERPOLATE(VECTOR([a�2193k_, LIM(u, x, a�2193k_)], k_, 1, DIM(a)), x)
PROVE_SUM(t, k, a, n, s):=[LIM(t, k, a) - LIM(s, n, a), s + LIM(t, k, n + 1) - LIM(s, n, n + 1)]
ParametrosBernouille(f, p_, q_, n_):=PROG(p_ �2254 - POLY_COEFF(y^(9.999999�00b710^6)�00b7f, y, 10^7), q_ �2254 SUBST(f, y, 1) + p_, n_ �2254 LN((SUBST(f, y, 2.718281828�00b710^0) + 2.718281828�00b710^0�00b7p_)/q_), RETURN [p_, q_, n_])
ParametrosRiccati(f, p_, q_, r_):=PROG(r_ �2254 SUBST(f, y, 0), p_ �2254 SUBST((r_ - f)/y, y, 0), q_ �2254 (r_ - p_�00b7y - f)/y^2, IF((�2202(p_, y) = 0 �2227 �2202(q_, y) = 0) �2227 �2202(r_, y) = 0, RETURN [p_, q_, r_]), RETURN "No")
Pertenece?(a, v):=IF(v = [], false, IF(a = v�21931, true, Pertenece?(a, REST(v))))
Pfaff(p, q, r, comentarios_ �2254 Comentarios, var_ �2254 y, sol_, f_, v_, p_, q_, r_):=PROG(IF(�00ac Pfaffintegrable?(p, q, r), RETURN "La ecuaci�00f3n no es integrable porque F�00b7rot(F) �2260 0"), IF(comentarios_, MuestraCadena("La ecuaci�00f3n es integrable porque F�00b7rot(F) = 0.")), IF(Pfaffseparadas?(p, q, r), PROG(IF(comentarios_, MuestraCadena("La ecuaci�00f3n es de variables separadas y su soluci�00f3n se obtiene integrando sumando a sumando e igualando a constante arbitraria. En este caso, la soluci�00f3n es")), sol_ �2254 �222b(p, x) + �222b(q, y) + �222b(r, z), IF(ln?(TERMS(sol_)), sol_ �2254 �e7c0^sol_), RETURN sol_ = "C")), f_ �2254 1, v_ �2254 SELECT(MEMBER?(y, VARIABLES(u)), u, FACTORS(p)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), v_ �2254 SELECT(MEMBER?(z, VARIABLES(u)), u, FACTORS(p)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), v_ �2254 SELECT(MEMBER?(x, VARIABLES(u)), u, FACTORS(q)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), p_ �2254 p/f_, q_ �2254 q/f_, r_ �2254 r/f_, IF(Pfaffseparadas?(p_, q_, r_), PROG(IF(comentarios_, PROG(DISPLAY("Dividiendo la ecuaci�00f3n entre:"), DISPLAY(f_), MuestraCadena("se obtiene una ecuaci�00f3n de variables separadas y su soluci�00f3n se obtiene integrando sumando a sumando e igualando a constante arbitraria. En este caso, la soluci�00f3n es"))), sol_ �2254 �222b(p_, x) + �222b(q_, y) + �222b(r_, z), IF(ln?(TERMS(sol_)), sol_ �2254 �e7c0^sol_), RETURN sol_ = "C")), IF(Pfaffxseparada?(p, q, r), PROG(IF(comentarios_, MuestraCadena("La ecuaci�00f3n tiene la variable x separada y su soluci�00f3n se obtiene igualando a constante arbitraria la suma de la integral de P con respecto a x y la funci�00f3n potencial de la forma diferencial Qdy+Rdz=0. En este caso, el resultado es")), sol_ �2254 �222b(p, x) + POTENTIAL([0, q, r]), IF(ln?(TERMS(sol_)), sol_ �2254 �e7c0^sol_), RETURN sol_ = "C")), f_ �2254 1, v_ �2254 SELECT(MEMBER?(y, VARIABLES(u)), u, FACTORS(p)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), v_ �2254 SELECT(MEMBER?(z, VARIABLES(u)), u, FACTORS(p)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), v_ �2254 SELECT(MEMBER?(x, VARIABLES(u)), u, FACTORS(q)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), p_ �2254 p/f_, q_ �2254 q/f_, r_ �2254 r/f_, IF(Pfaffxseparada?(p_, q_, r_), PROG(IF(comentarios_, PROG(DISPLAY("Dividiendo la ecuaci�00f3n entre:"), DISPLAY(f_), MuestraCadena("se obtiene una ecuaci�00f3n con la variable x separada y su soluci�00f3n se obtiene igualando a constante arbitraria la suma de la integral de P con respecto a x y la funci�00f3n potencial de la forma diferencial Qdy+Rdz=0. En este caso, el resultado es"))), sol_ �2254 �222b(p_, x) + POTENTIAL([0, q_, r_]), IF(ln?(TERMS(sol_)), sol_ �2254 �e7c0^sol_), RETURN sol_ = "C")), IF(Pfaffyseparada?(p, q, r), PROG(IF(comentarios_, MuestraCadena("La ecuaci�00f3n tiene la variable y separada y su soluci�00f3n se obtiene igualando a constante arbitraria la suma de la integral de Q con respecto a y y la funci�00f3n potencial de la forma diferencial Pdx+Rdz=0. En este caso, el resultado es")), sol_ �2254 �222b(q, y) + POTENTIAL([p, 0, r]), IF(ln?(TERMS(sol_)), sol_ �2254 �e7c0^sol_), RETURN sol_ = "C")), f_ �2254 1, v_ �2254 SELECT(MEMBER?(x, VARIABLES(u)), u, FACTORS(q)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), v_ �2254 SELECT(MEMBER?(z, VARIABLES(u)), u, FACTORS(q)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), v_ �2254 SELECT(MEMBER?(y, VARIABLES(u)), u, FACTORS(p)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), p_ �2254 p/f_, q_ �2254 q/f_, r_ �2254 r/f_, IF(Pfaffyseparada?(p_, q_, r_), PROG(IF(comentarios_, PROG(DISPLAY("Dividiendo la ecuaci�00f3n entre:"), DISPLAY(f_), MuestraCadena("se obtiene una ecuaci�00f3n con la variable y separada y su soluci�00f3n se obtiene igualando a constante arbitraria la suma de la integral de Q con respecto a y y la funci�00f3n potencial de la forma diferencial Pdx+Rdz=0. En este caso, el resultado es"))), sol_ �2254 �222b(q_, y) + POTENTIAL([p_, 0, r_]), IF(ln?(TERMS(sol_)), sol_ �2254 �e7c0^sol_), RETURN sol_ = "C")), IF(Pfaffzseparada?(p, q, r), PROG(IF(comentarios_, MuestraCadena("La ecuaci�00f3n tiene la variable z separada y su soluci�00f3n se obtiene igualando a constante arbitraria la suma de la integral de R con respecto a z y la funci�00f3n potencial de la forma diferencial Pdx+Qdy=0. En este caso, el resultado es")), sol_ �2254 �222b(r, z) + POTENTIAL([p, q, 0]), IF(ln?(TERMS(sol_)), sol_ �2254 �e7c0^sol_), RETURN sol_ = "C")), f_ �2254 1, v_ �2254 SELECT(MEMBER?(x, VARIABLES(u)), u, FACTORS(r)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), v_ �2254 SELECT(MEMBER?(y, VARIABLES(u)), u, FACTORS(r)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), v_ �2254 SELECT(MEMBER?(z, VARIABLES(u)), u, FACTORS(p)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), p_ �2254 p/f_, q_ �2254 q/f_, r_ �2254 r/f_, IF(Pfaffzseparada?(p_, q_, r_), PROG(IF(comentarios_, PROG(DISPLAY("Dividiendo la ecuaci�00f3n entre:"), DISPLAY(f_), MuestraCadena("se obtiene una ecuaci�00f3n con la variable z separada y su soluci�00f3n se obtiene igualando a constante arbitraria la suma de la integral de R con respecto a z y la funci�00f3n potencial de la forma diferencial Pdx+Qdy=0. En este caso, el resultado es"))), sol_ �2254 �222b(r_, z) + POTENTIAL([p_, q_, 0]), IF(ln?(TERMS(sol_)), sol_ �2254 �e7c0^sol_), RETURN sol_ = "C")), IF(Pfaffexacta?(p, q, r), PROG(IF(comentarios_, MuestraCadena("La ecuaci�00f3n es exacta y su soluci�00f3n se obtiene igualando a constante arbitraria la funci�00f3n potencial de la forma diferencial Pdx+Qdy+Rdz=0. En este caso, el resultado es")), sol_ �2254 POTENTIAL([p, q, r]), IF(ln?(TERMS(sol_)), sol_ �2254 �e7c0^sol_), RETURN sol_ = "C")), IF(comentarios_, MuestraCadena("La ecuaci�00f3n no es de ning�00fan caso particular. Por tanto, hay que recurrir al m�00e9todo general.")), MetodoGeneralPfaff(p, q, r, var_))
Pfaffexacta?(p, q, r):=IF(CURL([p, q, r]) = [0, 0, 0], true, false, false)
Pfaffintegrable?(p, q, r):=IF(frotf(p, q, r) = 0, true, false, false)
Pfaffseparadas?(p, q, r):=IF(((((�2202(p, y) = 0 �2227 �2202(p, z) = 0) �2227 �2202(q, x) = 0) �2227 �2202(q, z) = 0) �2227 �2202(r, x) = 0) �2227 �2202(r, y) = 0, true, false, false)
Pfaffxseparada?(p, q, r):=IF(((�2202(p, y) = 0 �2227 �2202(p, z) = 0) �2227 �2202(q, x) = 0) �2227 �2202(r, x) = 0, PROG(IF(Pfaffintegrable?(p, q, r), true, "La ecuaci�00f3n de Pfaff no es integrable")), false, false)
Pfaffyseparada?(p, q, r):=IF(((�2202(q, x) = 0 �2227 �2202(q, z) = 0) �2227 �2202(p, y) = 0) �2227 �2202(r, y) = 0, PROG(IF(Pfaffintegrable?(p, q, r), true, "La ecuaci�00f3n de Pfaff no es integrable")), false, false)
Pfaffzseparada?(p, q, r):=IF(((�2202(r, x) = 0 �2227 �2202(r, y) = 0) �2227 �2202(p, z) = 0) �2227 �2202(q, z) = 0, PROG(IF(Pfaffintegrable?(p, q, r), true, "La ecuaci�00f3n de Pfaff no es integrable")), false, false)
Potencial2(p, q):=�222b(p, x) + �222b(q - �2202(�222b(p, x), y), y)
PrimerOrdenGradoN(f, comentarios_ �2254 Comentarios, sol_, i_ �2254 1, j_, tipo_, ecu_, solu_, r):=PROG(ecu_ �2254 RHS(TERMS(SOLVE(SUBST(f, (SELECT(STRING(j) �2260 "x" �2227 STRING(j) �2260 "y", j, VARIABLES(f)))�21931, r), r))), IF(comentarios_, PROG(MuestraCadena("Al factorizar la ecuaci�00f3n diferencial, se obtienen las siguientes ecuaciones diferenciales:"), LOOP(IF(i_ > DIM(ecu_), exit), DISPLAY("          y'" = ecu_�2193i_), i_ �2254 i_ + 1))), solu_ �2254 VECTOR("", i_, 1, DIM(ecu_)), i_ �2254 1, LOOP(IF(i_ > DIM(ecu_), exit), sol_ �2254 EcuacionDiferencialExplicita(ecu_�2193i_), solu_�2193i_ �2254 IF(sol_ �2260 "La ecuaci�00f3n no es de un tipo conocido", SUBST(sol_�21932�21933, C, APPEND("C", i_)), sol_, sol_), tipo_ �2254 IF(sol_ �2260 "La ecuaci�00f3n no es de un tipo conocido", sol_ COL 1�2193[2, ..., DIM(sol_)], sol_, sol_), IF(comentarios_, PROG(DISPLAY(" "), MuestraCadena("La ecuaci�00f3n diferencial"), DISPLAY("y'" = ecu_�2193i_), MuestraCadena("es de los siguientes tipos: "), MuestraVector(tipo_), MuestraCadena("y su soluci�00f3n es"), DISPLAY(solu_�2193i_))), i_ �2254 i_ + 1), IF(comentarios_, MuestraCadena("Por tanto, la soluci�00f3n de la ecuaci�00f3n diferencial viene dada por la siguiente familia de soluciones generales:")), solu_)
ProblemaCauchy(sol, x0, y0, x, y, C, sol_, C_, solu_ �2254 [], i_ �2254 1):=PROG(sol_ �2254 ManipularSolucion(sol), IF(SUBST(sol_, [x, y], [x0, y0]), RETURN sol_), C_ �2254 TERMS(SOLVE(SUBST(sol_, [x, y], [x0, y0]), C)), LOOP(IF(i_ > DIM(C_), exit), IF(LHS(C_�2193i_) = C, solu_ �2254 APPEND(solu_, [SUBST(sol_, C, RHS(C_�2193i_))])), i_ �2254 i_ + 1), IF(solu_ = [], RETURN "No existe soluci�00f3n"), IF(DIM(solu_) = 1, RETURN solu_�21931), RETURN solu_)
ProblemaCauchyOrdenN(pol, f, x0, v, comentarios_ �2254 Comentarios, y_):=PROG(IF(comentarios_, MuestraCadena("Para resolver un problema de Cauchy, hay que encontrar previamente la soluci�00f3n general de la ecuaci�00f3n diferencial.")), y_ �2254 LinealOrdenN(pol, f, comentarios_), IF(comentarios_, PROG(DISPLAY(y_), MuestraCadena("Imponiendo ahora las condiciones iniciales, se obtiene un sistema de ecuaciones para determinar los valores de las constantes. Resolviendo dicho sistema se obtiene como soluci�00f3n:"))), y = SUBST(RHS(y_), VECTOR(APPEND("C", i), i, 1, DIM(v)), ResolverSistema(SUBST(Wronskiano(SistemaFundamental(pol, false)), x, x0), VectorB(RHS(SolucionParticularLagrange(pol, f, false)), x0, v))))
RANDOM_MATRIX(m, n, s �2254 1):=VECTOR(RANDOM_VECTOR(n, s), k, 1, m)
RANDOM_NORMAL(s, m):=s�00b7�221a(- 2�00b7LOG(RANDOM(1)))�00b7COS(2�00b7�e7c2�00b7RANDOM(1)) + m
RANDOM_POLY(x, d, s �2254 1):=x^d + �2211(random_sign�00b7RANDOM(s)�00b7x^j, j, 0, d - 1)
RANDOM_VECTOR(n, s �2254 1):=VECTOR(random_sign�00b7RANDOM(s), j, 1, n)
RATIO_TEST(t, n):=LIM(ABS(LIM(t, n, n + 1)/t), n, �221e)
ReduceMatriz(m, d, mr �2254 [], i �2254 1, j, cons):=PROG(d �2254 DIM(m), IF(d �2264 1, RETURN m), LOOP(IF(i < d, PROG(j �2254 i + 1, LOOP(IF(m�2193i�21931 = m�2193j�21931, PROG(m�2193i�21932 �2254 m�2193i�21932 + m�2193j�21932, m�2193j�21932 �2254 0)), IF(�2202(m�2193i�21931, z) = 0 �2227 �2202(m�2193j�21931, z) = 0, PROG(cons �2254 m�2193i�21931^m�2193i�21932�00b7m�2193j�21931^m�2193j�21932, m�2193i�21931 �2254 NUMERATOR(cons), m�2193j�21931 �2254 DENOMINATOR(cons), m�2193i�21932 �2254 1, m�2193j�21932 �2254 -1)), j �2254 j + 1, IF(j > d, exit))), exit), IF(m�2193i�21932 �2260 0, mr �2254 APPEND(mr, [[m�2193i�21931, m�2193i�21932]])), i �2254 i + 1), IF(m�2193d�21932 �2260 0, mr �2254 APPEND(mr, [[m�2193d�21931, m�2193d�21932]])), RETURN mr)
ResolucionNumericaEDO(f, x0, y0, a, b, p, method �2254 "", h_, n_):=PROG(IF(method = "", RETURN "Falta introducir el nombre del M�00e9todo. Por favor, introd�00fazcalo e int�00e9ntelo de nuevo.", method �2254 CleanSpacesAndCapitalLetters(method)), IF(POSITION(method, ["euler", "puntomedio", "eulermodificado", "heun", "rungekutta3", "rungekutta4", "puntomediomodificado", "milne", "ab2", "ab3", "ab4", "ab5", "pcadams1", "pcadams2", "pcadams3", "pcadams4", "pcadams5", "milnesimpson"]) = false, RETURN "M�00e9todo desconocido. Por favor, compruebe el nombre e int�00e9ntelo de nuevo."), h_ �2254 ABS(p), n_ �2254 ABS((b - a)/h_), IF(h_ > n_, PROG(n_ �2254 ABS(p), h_ �2254 ABS((b - a)/n_))), IF(a > x0 �2228 b < x0, RETURN "Out of range: x0 not in [a,b]"), IF(a = x0 �2228 b = x0, PROG(IF(method = "euler", RETURN MetodoEuler(f, x0, b, y0, n_)), IF(method = "puntomedio", RETURN MetodoPuntoMedio(f, x0, b, y0, n_)), IF(method = "eulermodificado", RETURN MetodoEulerModificado(f, x0, b, y0, n_)), IF(method = "heun", RETURN MetodoHeun(f, x0, b, y0, n_)), IF(method = "rungekutta3", RETURN MetodoRungeKutta3(f, x0, b, y0, n_)), IF(method = "rungekutta4", RETURN MetodoRungeKutta4(f, x0, b, y0, n_)), IF(method = "puntomediomodificado", RETURN MetodoPuntoMedioModificado(f, x0, b, y0, n_)), IF(method = "milne", RETURN MetodoMilne(f, x0, b, y0, n_)), IF(method = "ab2", RETURN MetodoAB2(f, x0, b, y0, n_)), IF(method = "ab3", RETURN MetodoAB3(f, x0, b, y0, n_)), IF(method = "ab4", RETURN MetodoAB4(f, x0, b, y0, n_)), IF(method = "ab5", RETURN MetodoAB5(f, x0, b, y0, n_)), IF(method = "pcadams1", RETURN MetodoPCAdams1(f, x0, b, y0, n_)), IF(method = "pcadams2", RETURN MetodoPCAdams2(f, x0, b, y0, n_)), IF(method = "pcadams3", RETURN MetodoPCAdams3(f, x0, b, y0, n_)), IF(method = "pcadams4", RETURN MetodoPCAdams4(f, x0, b, y0, n_)), IF(method = "pcadams5", RETURN MetodoPCAdams5(f, x0, b, y0, n_)), IF(method = "milnesimpson", RETURN MetodoMilneSimpson(f, x0, b, y0, n_))), PROG(IF(method = "euler", RETURN APPEND(REVERSE(MetodoEuler(f, x0, a, y0, -h_)), REST(MetodoEuler(f, x0, b, y0, h_)))), IF(method = "puntomedio", RETURN APPEND(REVERSE(MetodoPuntoMedio(f, x0, a, y0, -h_)), REST(MetodoPuntoMedio(f, x0, b, y0, h_)))), IF(method = "eulermodificado", RETURN APPEND(REVERSE(MetodoEulerModificado(f, x0, a, y0, -h_)), REST(MetodoEulerModificado(f, x0, b, y0, h_)))), IF(method = "heun", RETURN APPEND(REVERSE(MetodoHeun(f, x0, a, y0, -h_)), REST(MetodoHeun(f, x0, b, y0, h_)))), IF(method = "rungekutta3", RETURN APPEND(REVERSE(MetodoRungeKutta3(f, x0, a, y0, -h_)), REST(MetodoRungeKutta3(f, x0, b, y0, h_)))), IF(method = "rungekutta4", RETURN APPEND(REVERSE(MetodoRungeKutta4(f, x0, a, y0, -h_)), REST(MetodoRungeKutta4(f, x0, b, y0, h_)))), IF(method = "puntomediomodificado", RETURN APPEND(REVERSE(MetodoPuntoMedioModificado(f, x0, a, y0, -h_)), REST(MetodoPuntoMedioModificado(f, x0, b, y0, h_)))), IF(method = "milne", RETURN APPEND(REVERSE(MetodoMilne(f, x0, a, y0, -h_)), REST(MetodoMilne(f, x0, b, y0, h_)))), IF(method = "ab2", RETURN APPEND(REVERSE(MetodoAB2(f, x0, a, y0, -h_)), REST(MetodoAB2(f, x0, b, y0, h_)))), IF(method = "ab3", RETURN APPEND(REVERSE(MetodoAB3(f, x0, a, y0, -h_)), REST(MetodoAB3(f, x0, b, y0, h_)))), IF(method = "ab4", RETURN APPEND(REVERSE(MetodoAB4(f, x0, a, y0, -h_)), REST(MetodoAB4(f, x0, b, y0, h_)))), IF(method = "ab5", RETURN APPEND(REVERSE(MetodoAB5(f, x0, a, y0, -h_)), REST(MetodoAB5(f, x0, b, y0, h_)))), IF(method = "pcadams1", RETURN APPEND(REVERSE(MetodoPCAdams1(f, x0, a, y0, -h_)), REST(MetodoPCAdams1(f, x0, b, y0, h_)))), IF(method = "pcadams2", RETURN APPEND(REVERSE(MetodoPCAdams2(f, x0, a, y0, -h_)), REST(MetodoPCAdams2(f, x0, b, y0, h_)))), IF(method = "pcadams3", RETURN APPEND(REVERSE(MetodoPCAdams3(f, x0, a, y0, -h_)), REST(MetodoPCAdams3(f, x0, b, y0, h_)))), IF(method = "pcadams4", RETURN APPEND(REVERSE(MetodoPCAdams4(f, x0, a, y0, -h_)), REST(MetodoPCAdams4(f, x0, b, y0, h_)))), IF(method = "pcadams5", RETURN APPEND(REVERSE(MetodoPCAdams5(f, x0, a, y0, -h_)), REST(MetodoPCAdams5(f, x0, b, y0, h_)))), IF(method = "milnesimpson", RETURN APPEND(REVERSE(MetodoMilneSimpson(f, x0, a, y0, -h_)), REST(MetodoMilneSimpson(f, x0, b, y0, h_)))))))
ResolverSistema(A, B, dA):=PROG(dA �2254 DET(A), IF(dA = 0, RETURN "El sistema no tiene solucion"), RETURN VECTOR(DET(SustituirColumna(A, i, B))/dA, i, 1, DIM(B)))
ResultadoLagrangeCharpit(comentarios_ �2254 Comentarios, cp_, c_, fr_, p_, q_, sol_, fra_ �2254 ["primera", "segunda", "tercera", "cuarta", "quinta"]):=PROG(IF(comentarios_, PROG(MuestraCadena("Para resolver la ecuaci�00f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza el M�00e9todo de Lagrange-Charpit que consiste en los siguientes pasos:"), MuestraCadena("1.-  Se halla una integral �03c6(x,y,z,p,q)=C1 del sistema caracter�00edstico:"), DISPLAY("       dx       dy             dz                   - dp               - dq"), DISPLAY("     ------ = ------ = ------------------- = ----------------- = -----------------"), DISPLAY("     �2202(F,p)   �2202(F,q)   p�00b7�2202(F,p) + q�00b7�2202(F,q)   �2202(F,x) + p�00b7�2202(F,z)   �2202(F,y) + q�00b7�2202(F,z)"), DISPLAY("2.-  Del sistema de ecuaciones:"), DISPLAY("          F(x,y,z,p,q) = 0   ;   �03c6(x,y,z,p,q)=C1"), DISPLAY("     se despejan p y q, obteni�00e9ndose las expresiones:"), DISPLAY("          p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)"), DISPLAY("3.-  Se resuelve la ecuaci�00f3n de Pfaff:"), DISPLAY("          dz = p(x,y,z,C1)�00b7dx + q(x,y,z,C1)�00b7dy"), MuestraCadena("La soluci�00f3n general de esta ecuaci�00f3n de Pfaff, f(x,y,z,C1,C2)=0, proporciona la soluci�00f3n de la ecuaci�00f3n en derivadas parciales F(x,y,z,p,q)=0."), MuestraCadena("Alguno de los pasos descritos anteriormente de este m�00e9todo general pueden verse simplificados si la ecuaci�00f3n F(x,y,z,p,q)=0 es de alguno de los siguientes casos particulares:"), DISPLAY("1.-  Si la ecuaci�00f3n a resolver es de la forma F(p,q) = 0."), DISPLAY("     En este caso, el primer paso del m�00e9todo general se reduce a hacer p = C1  �00f3  q = C1,"), DISPLAY("     facilit�00e1ndose adem�00e1s los pasos 2 y 3 del m�00e9todo general."), DISPLAY("2.-  Si la ecuaci�00f3n a resolver es de la forma g1(x,p) = g2(y,q)."), DISPLAY("     En este caso, los dos primeros pasos del m�00e9todo general se reducen a despejar p y q de:"), DISPLAY("          g1(x,p) = C1   y   g2(y,q) = C1"), DISPLAY("     facilit�00e1ndose adem�00e1s el �00faltimo paso del m�00e9todo general."), DISPLAY("3.-  Si la ecuaci�00f3n a resolver es de la forma z = p�00b7x + q�00b7y + g(p,q)."), DISPLAY("     En este caso, por sustituci�00f3n directa se obtiene como soluci�00f3n general"), DISPLAY("          z = C1�00b7x + C2�00b7y + g(C1,C2)"), DISPLAY(""), IF(cp_ = 0, PROG(MuestraCadena("La ecuaci�00f3n a resolver no es de ninguno de los casos particulares. Por lo tanto, se resuelve mediante el m�00e9todo general. Siguiendo los pasos de dicho m�00e9todo general, se tiene:"), IF(fr_�21932 = 0, DISPLAY(APPEND("1.-  De la ", fra_�2193(fr_�21931), " fracci�00f3n se obtiene la combinaci�00f3n integral:")), DISPLAY(APPEND("1.-  De las fracciones ", fra_�2193(fr_�21931), " y ", fra_�2193(fr_�21932), " se obtiene la combinaci�00f3n integral:"))), DISPLAY("          C1" = c_), DISPLAY("2.-  De esta relaci�00f3n y teniendo en cuenta la ecuaci�00f3n a resolver, se obtienen:"), IF(STRING?(p_), DISPLAY(APPEND("          p = ", p_)), DISPLAY("          p" = p_)), IF(STRING?(q_), DISPLAY(APPEND("          q = ", q_)), DISPLAY("          q" = q_)), DISPLAY("3.-  Resolviendo la ecuaci�00f3n de Pfaff dz = p�00b7dx + q�00b7dy, se obtiene la soluci�00f3n final:"))), IF(cp_ = 1, PROG(MuestraCadena(APPEND("La ecuaci�00f3n a resolver presenta el patr�00f3n del primer caso particular. Por tanto, haciendo ", IF(fr_�21931 = 4, "p = C1", "q = C1"), " y sustituyendo en la ecuaci�00f3n a resolver, se obtiene:")), IF(STRING?(p_), DISPLAY(APPEND("          p = ", p_)), DISPLAY("          p" = p_)), IF(STRING?(q_), DISPLAY(APPEND("          q = ", q_)), DISPLAY("          q" = q_)), DISPLAY("Resolviendo la ecuaci�00f3n de Pfaff dz = p�00b7dx + q�00b7dy, se obtiene la soluci�00f3n final:"))), IF(cp_ = 2, PROG(MuestraCadena("La ecuaci�00f3n a resolver presenta el patr�00f3n del segundo caso particular. Por lo tanto, haciendo"), DISPLAY("     C1" = c_), DISPLAY("y sustituyendo en la ecuaci�00f3n a resolver, se obtiene:"), IF(STRING?(p_), DISPLAY(APPEND("          p = ", p_)), DISPLAY("          p" = p_)), IF(STRING?(q_), DISPLAY(APPEND("          q = ", q_)), DISPLAY("          q" = q_)), DISPLAY("Resolviendo la ecuaci�00f3n de Pfaff dz = p�00b7dx + q�00b7dy, se obtiene la soluci�00f3n final:"))), IF(cp_ = 3, PROG(MuestraCadena("La ecuaci�00f3n a resolver presenta el patr�00f3n del tercer caso particular. Por lo tanto, por sustituci�00f3n directa, se obtiene la soluci�00f3n final:"))))), RETURN sol_)
Riccati(p, q, r, yp, comentarios_ �2254 Comentarios, x, y, C, p_, sol_):=PROG(IF((�2202(p, y) �2260 0 �2228 �2202(q, y) �2260 0) �2228 �2202(r, y) �2260 0, PROG(IF(comentarios_, MuestraCadena("La ecuaci�00f3n diferencial no es de Riccati")), RETURN "No")), IF(�2202(yp, x) + q�00b7yp^2 + p�00b7yp - r �2260 0, RETURN "Soluci�00f3n particular err�00f3nea", p_ �2254 0, RETURN "Soluci�00f3n particular err�00f3nea"), p_ �2254 p + 2�00b7q�00b7yp, IF(comentarios_, PROG(MuestraCadena("Mediante el cambio de variable"), DISPLAY(y = z + yp), MuestraCadena("se obtiene una ecuaci�00f3n de Bernouille. Resolviendo dicha ecuaci�00f3n y deshaciendo el cambio de variable, y considerando la soluci�00f3n singular, se obtienen respectivamente las soluciones singular y general siguientes:"))), IF(p_ = 0, sol_ �2254 Separadas(-q, - 1/y^2, false, x, y, C), sol_ �2254 Bernouille(p_, -q, 2, false, x, y, C), sol_ �2254 Bernouille(p_, -q, 2, false, x, y, C)), ["Soluci�00f3n singular:", y = yp; "Soluci�00f3n general:", y = yp + RHS(SOLVE(sol_, y))])
SQUARE_WAVE(x):=(-1)^FLOOR(x)
Separables(p, q, comentarios_ �2254 Comentarios, x, y, C, v_, f_ �2254 1, res_):=PROG(v_ �2254 SELECT(MEMBER?(y, VARIABLES(u)), u, FACTORS(p)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), v_ �2254 SELECT(MEMBER?(x, VARIABLES(u)), u, FACTORS(q)), f_ �2254 f_�00b7�220f(VECTOR(v_�2193i�21931^v_�2193i�21932, i, 1, DIM(v_))), IF(�2202(p/f_, y) = 0 �2227 �2202(q/f_, x) = 0, PROG(IF(comentarios_, PROG(DISPLAY("Dividiendo por"), DISPLAY(f_), DISPLAY("se obtiene una ecuaci�00f3n de variables separadas cuya soluci�00f3n es"))), RETURN �222b(p/f_, x) + �222b(q/f_, y) = C)), IF(comentarios_, DISPLAY("La ecuaci�00f3n no es de variables separables")), "No")
Separadas(p, q, comentarios_ �2254 Comentarios, x, y, C):=PROG(IF(�2202(p, y) = 0 �2227 �2202(q, x) = 0, RETURN �222b(p, x) + �222b(q, y) = C), IF(comentarios_, DISPLAY("La ecuaci�00f3n no es de variables separadas")), "No")
SimplificaMatriz(m, cons �2254 1, ms, n �2254 1, p, c):=PROG(ms �2254 m, LOOP(IF(n > DIM(m), PROG(IF(cons �2260 1, IF(�2202(ms�2193DIM(ms)�21931, z) = 0, ms�2193DIM(ms)�21931 �2254 cons�00b7ms�2193DIM(ms)�21931, ms �2254 APPEND(ms, [[cons, 1]]))), RETURN ms)), p �2254 m�2193n�21931, c �2254 �2202(p, z), IF(c �2260 0 �2227 c �2260 1, PROG(ms�2193n�21931 �2254 z + (p - c�00b7z)/c, cons �2254 cons�00b7c)), n �2254 n + 1))
SimplificaPolinomios(p, q):=MatrizAPolinomio(ReduceMatriz(APPEND(SimplificaMatriz(FACTORS(p, Complex)), CambioSignoMatriz(FACTORS(q, Complex)))))
SistemaFundamental(pol, comentarios_ �2254 Comentarios, fac, v �2254 [], raices_ �2254 [], i �2254 1, p, r, s, �03bb):=PROG(fac �2254 SUBST(FACTORS(EXPAND(pol), Radical), VARIABLES(pol), [�03bb]), LOOP(IF(i > DIM(fac), exit), p �2254 fac�2193i�21931, IF(POLY_DEGREE(p, �03bb) = 1, PROG(r �2254 - POLY_COEFF(p, �03bb, 0)/POLY_COEFF(p, �03bb, 1), raices_ �2254 APPEND(raices_, [r, fac�2193i�21932]), v �2254 APPEND(v, VECTOR(x^j�00b7�e7c0^(r�00b7x), j, 0, fac�2193i�21932 - 1)))), IF(POLY_DEGREE(p, �03bb) = 2, PROG(r �2254 - POLY_COEFF(p, �03bb, 1)/(2�00b7POLY_COEFF(p, �03bb, 2)), s �2254 ABS(�221a(4�00b7POLY_COEFF(p, �03bb, 2)�00b7POLY_COEFF(p, �03bb, 0) - POLY_COEFF(p, �03bb, 1)^2)/(2�00b7POLY_COEFF(p, �03bb, 2))), raices_ �2254 APPEND(raices_, [r �00b1 �e7c1�00b7s, fac�2193i�21932]), v �2254 APPEND(v, VECTOR(x^j�00b7�e7c0^(r�00b7x)�00b7COS(s�00b7x), j, 0, fac�2193i�21932 - 1), VECTOR(x^j�00b7�e7c0^(r�00b7x)�00b7SIN(s�00b7x), j, 0, fac�2193i�21932 - 1)))), i :+ 1), IF(comentarios_, PROG(MuestraCadena("Las ra�00edces del polinomio caracter�00edstico con sus respectivos grados de multiplicidad son:"), DISPLAY(VectorAMatriz(raices_)), MuestraCadena("As�00ed, un sistema fundamental de soluciones para la homog�00e9nea es:"))), RETURN v)
SistemasEDOEuler(f, g, t0, x0, y0, a, b, p, h_, n_, izq_, der_):=PROG(h_ �2254 ABS(p), n_ �2254 ABS((b - a)/h_), IF(h_ > n_, PROG(n_ �2254 ABS(p), h_ �2254 ABS((b - a)/n_))), IF(a = t0 �2228 b = t0, RETURN MetodoEulerSistemas(f, g, t0, b, x0, y0, n_)), IF(a > t0 �2228 b < t0, RETURN "Fuera de rango: t0 no est�00e1 en el intervalo [a,b]"), izq_ �2254 MetodoEulerSistemas(f, g, t0, a, x0, y0, -h_), der_ �2254 MetodoEulerSistemas(f, g, t0, b, x0, y0, h_), RETURN [APPEND(REVERSE(izq_�21931), REST(der_�21931)), APPEND(REVERSE(izq_�21932), REST(der_�21932))])
SolucionDeDAlembert(f, g, l_ �2254 "L", a, comentarios_ �2254 Comentarios, x, t):=PROG(IF(comentarios_, PROG(DISPLAY("La soluci�00f3n de D'Alembert de la ecuaci�00f3n de onda sin las condiciones de contorno:"), DISPLAY("         �2202^2u   �2202^2u"), DISPLAY("     a^2�00b7---- = ----          0 < x < L            t > 0"), DISPLAY("         �2202x^2   �2202t^2"), DISPLAY("       u(x,0) = f(x)     �2202(u,t)|(t=0) = g(x)     0 < x < L"), DISPLAY("viene dada por:"), DISPLAY("                                              x+at"), DISPLAY("     u(x,t) = 1/2�00b7(f(x+at)+f(x-at)) + 1/(2a)�00b7�222b g(�03be)�00b7d�03be"), DISPLAY("                                              x-at"), DISPLAY("As�00ed, el resultado es:"))), Trigonometry �2254 Expand, 1/2�00b7(SUBST(SUBST(f, l, l_), x, x + a�00b7t) + SUBST(SUBST(f, l, l_), x, x - a�00b7t)) + 1/(2�00b7a)�00b7SUBST(�222b(SUBST(g, l, l_), x, h - a�00b7t, h + a�00b7t), h, x))
SolucionParticularLagrange(pol, f, comentarios_ �2254 Comentarios, v_, u_, n_, sf_, i_):=PROG(u_ �2254 (VARIABLES(pol))�21931, n_ �2254 POLY_DEGREE(pol, u_), sf_ �2254 SistemaFundamental(pol, comentarios_), v_ �2254 VECTOR(APPEND("C", i, "(x)"), i, 1, POLY_DEGREE(pol, (VARIABLES(pol))�21931)), IF(comentarios_, PROG(DISPLAY(sf_), MuestraCadena("Por lo tanto existe una soluci�00f3n particular de la forma"), DISPLAY(y = v_�00b7sf_), MuestraCadena("Resolviendo el correspondiente sistema para encontrar dicha soluci�00f3n particular, �00e9sta resulta ser:"))), RETURN y = �222b(ResolverSistema(Wronskiano(sf_), VECTOR(IF(i_ < n_, 0, f/POLY_COEFF(pol, u_, n_)), i_, 1, n_)), x)�00b7sf_)
SuperficieOrtogonal(f, comentarios_ �2254 Comentarios, sol_):=PROG(IF(comentarios_, PROG(MuestraCadena("Las superficies ortogonales a una familia de superficies f(x,y,z,a)=0 vienen dadas por la soluci�00f3n de la ecuaci�00f3n cuasilineal:"), DISPLAY("     �2202(f,x)�00b7p + �2202(f,y)�00b7q = �2202(f,z)."))), sol_ �2254 (CombinacionesIntegrables(�2202(f, x), �2202(f, y), �2202(f, z)))�21931, IF(Comentarios, MuestraCadena("En este caso, la soluci�00f3n de dicha ecuaci�00f3n y, por tanto las superficies ortogonales a la familia dada, es:")), RETURN APPEND("�03c6(", NumeroACadena(sol_�21931), ",", NumeroACadena(sol_�21932), ") = 0  con  �03c6 arbitraria"))
SustituirColumna(m, n, v, ms, i �2254 1):=PROG(ms �2254 m, LOOP(IF(i > DIM(v), exit), ms�2193i�2193n �2254 v�2193i, i :+ 1), RETURN ms)
TransformadaInversaLaplace(f, v, n, Tl_):=PROG(IF(LIM(f, s, �221e) = 0, IF(Contains?(DENOMINATOR(f), s), PROG(v �2254 TERMS(EXPAND(f)), Tl_ �2254 �2211(INVLaplace(v�2193i), i, 1, DIM(v)), IF(VARIABLES(Tl_) �2260 [t], DISPLAY("No se calcular la Transformada Inversa de Laplace"), RETURN Tl_, RETURN Tl_)), IF(Contains?(f, s), PROG(n �2254 derivadas(f), RETURN (-1)^n/t^n�00b7INVLaplace(�2202(f, s, n))), 0)), MuestraVector(["El l�00edmite de la funci�00f3n en el infinito es", LIM(f, s, �221e), ". Por lo tanto, como el l�00edmite es distinto de 0, NO EXISTE LA TRANSFORMADA INVERSA"]), MuestraVector(["El l�00edmite de la funci�00f3n en el infinito es", LIM(f, s, �221e), ". Por lo tanto, como el l�00edmite es distinto de 0, NO EXISTE LA TRANSFORMADA INVERSA"])), RETURN "")
TransformadaLaplace(f, v �2254 1000!, t, s, L_):=PROG(s �e7c8 Real (v, �221e), L_ �2254 �222b(�e7c0^(- s�00b7t)�00b7f, t, 0, �221e), IF(L_ = �221e, PROG(DISPLAY("No existe la transformada de Laplace"), RETURN "")), RETURN L_)
VectorAMatriz(v, m_, i_ �2254 1):=PROG(m_ �2254 VECTOR(["", ""], i_, 0, DIM(v)/2), m_�21931 �2254 ["Ra�00edz", "Multiplicidad"], m_, LOOP(m_�2193((i_ + 3)/2) �2254 [v�2193i_, v�2193(i_ + 1)], i_ �2254 i_ + 2, IF(i_ > DIM(v), RETURN m_)))
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�€8���‡���Ø���—����ÿþÿ�U�s�e�r�������ð¿��������Pfaff(y*z,x*z,x*y)�€����§���#���·����ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n es integrable porque F\'b7rot(F) = 0.\cf0\par
}
�€����Ç���#���×����Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Dividiendo la ecuaci\'f3n entre:\cf0\par
}
�€����ç���#���÷����¾{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 x\'b7y\'b7z\cf0\par
}
�€�����	��#����	���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 se obtiene una ecuaci\'f3n de variables separadas y su soluci\'f3n se obtiene\cf0\par
}
�€����'	��#���7	���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 integrando sumando a sumando e igualando a constante arbitraria. En este caso,\cf0\par
}
�€����G	��#���W	���Ä{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 la soluci\'f3n es\cf0\par
}
�€����g	��P���w	���ÿþÿ
S�i�m�p�(�U�s�e�r�)�X9´Èv¾Ÿ?��������	x*y*z="C"�€����‡	��#���—	���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 1.f\cf0\par
}
�€8���§	��0���×	���ÿþÿ�U�s�e�r�������ð¿���������Pfaff(3*x^2*y^2,2*x^3*y+1,1/z)�€����ç	��#���÷	���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n es integrable porque F\'b7rot(F) = 0.\cf0\par
}
�€�����
��#����
���ú{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n tiene la variable z separada y su soluci\'f3n se obtiene\cf0\par
}
�€����'
��#���7
���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 igualando a constante arbitraria la suma de la integral de R con respecto a z y\cf0\par
}
�€����G
��#���W
���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 la funci\'f3n potencial de la forma diferencial Pdx+Qdy=0. En este caso, el\cf0\par
}
�€����g
��#���w
���¿{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 resultado es\cf0\par
}
�€Ø���‡
��€���§
���ÿþÿ
S�i�m�p�(�U�s�e�r�)�ü©ñÒMb�?���������LN(z)+x^3*y^2+y="C"�€����·
��#���Ò
���Ã{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs40 Ejercicio 2\cf0\fs24\par
}
�€����â
��#���ò
���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 2.a\cf0\par
}
�€8�������8��������ÿþÿ�U�s�e�r�������ð¿���������frotf(x+y,x-y,x+y-�03bb*z)�€ ���"���8���2����ÿþÿ
S�i�m�p�(�U�s�e�r�)������������������2*y�€8���B���8���R����ÿþÿ�U�s�e�r�������ð¿���������Pfaff(x+y,x-y,x+y-�03bb*z)�€h���b���è���r����ÿþÿ
S�i�m�p�(�U�s�e�r�)�ü©ñÒMb�?��������>"La ecuaci�00f3n no es integrable porque F�00b7rot(F) �2260 0"�€����‚���#���’����À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 2.b\cf0\par
}
�€8���¢�������Ò����ÿþÿ�U�s�e�r�������ð¿���������frotf(y+�03bb,z/(y+�03bb),-1)�€(���â���0���ò����ÿþÿ
S�i�m�p�(�U�s�e�r�)������������������0�€8�����������2����ÿþÿ�U�s�e�r�������ð¿���������Pfaff(y+�03bb,z/(y+�03bb),-1)�€����B���#���R����ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n es integrable porque F\'b7rot(F) = 0.\cf0\par
}
�€����b���#���r����Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Dividiendo la ecuaci\'f3n entre:\cf0\par
}
�€����‚���#���’����ð{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 y + \f1\'eb\cf0\f0\par
}
�€����¢���#���²����ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 se obtiene una ecuaci\'f3n con la variable x separada y su soluci\'f3n se\cf0\par
}
�€����Â���#���Ò����û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 obtiene igualando a constante arbitraria la suma de la integral de P con\cf0\par
}
�€����â���#���ò����ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 respecto a x y la funci\'f3n potencial de la forma diferencial Qdy+Rdz=0. En\cf0\par
}
�€�������#�������Í{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 este caso, el resultado es\cf0\par
}
�€ð���"��h���R���ÿþÿ
S�i�m�p�(�U�s�e�r�)�X9´Èv¾Ÿ?���������x-z/(y+�03bb)="C"�€����b��#���r���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 2.c\cf0\par
}
�€8���‚��(���¢���ÿþÿ�U�s�e�r�������ð¿���������frotf(x^2-y^2+�03bb*z,2*x*y,x)�€ø���²��`���Â���ÿþÿ
S�i�m�p�(�U�s�e�r�)������������������2*x*y*(�03bb+1)�€8���Ò��0���â���ÿþÿ�S�o�l�v�e�(�#�2�6�,�»�)�������ð¿��������$APPROX(SOLVE(2*x*y*(�03bb+1),�03bb))�€Ð���ò��€��������ÿþÿ	S�i�m�p�(�#�2�7�)�������������������03bb=-1 OR x=0 OR y=0�€8�������X���"����ÿþÿ�U�s�e�r�������ð¿��������."Para �03bb=-1, la ecuaci�00f3n es integrable"�€8���2���(���R����ÿþÿ�U�s�e�r�������ð¿���������Pfaff(x^2-y^2-1*z,2*x*y,x)�€����b���#���r����ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n es integrable porque F\'b7rot(F) = 0.\cf0\par
}
�€����‚���#���’����ø{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n no es de ning\'fan caso particular. Por tanto, hay que\cf0\par
}
�€����¢���#���²����Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 recurrir al m\'e9todo general.\cf0\par
}
�€����Â���#���Ò����ú{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Consideremos y como par\'e1metro constante, con lo que dy=0. As\'ed, la\cf0\par
}
�€����â���#���ò����Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 ecuaci\'f3n queda:\cf0\par
}
�€��������#��������Ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P dx + R dz = 0     con\cf0\par
}
�€����"���#���2����É{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P = x^2 - y^2 - z\cf0\par
}
�€����B���#���R����½{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 y    R = x\cf0\par
}
�€����b���#���r����À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 cuyo tipo es:\cf0\par
}
�€����‚���#���’����ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      FACTOR INTEGRANTE \f1\'ec = 1/x^2\cf0\f0\par
}
�€����¢���#���²����Ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 y su soluci\'f3n general es:\cf0\par
}
�€����Â���#���Ò����Ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      C = x + (y^2 + z)/x\cf0\par
}
�€����â���#���ò����Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por tanto, G = x + (y^2 + z)/x\cf0\par
}
�€��������#��������ÿ(�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Despejando \f1\'ec de cualquiera de las dos expresiones siguientes:\cf0\f0\par
}
�€����"���#���2����ÿ.�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(G,x) = \f1\'ec\f0\'b7P     ;     \u8706?(G,z) = \f1\'ec\f0\'b7R\cf0\par
}
�€����B���#���R����ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 se obtiene \f1\'ec = 1/x^2\cf0\f0\par
}
�€����b���#���r����ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de la ecuaci\'f3n de Pfaff viene dada por la\cf0\par
}
�€����‚���#���’����å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 soluci\'f3n general de la ecuaci\'f3n diferencial:\cf0\par
}
�€����¢���#���²����Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      dG + K dy = 0\cf0\par
}
�€����Â���#���Ò����ÿ%�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 donde K(G,y) = \f1\'ec\f0\'b7Q - \u8706?(G,y). Operando se obtiene:\cf0\par
}
�€����â���#���ò����½{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      K = 0\cf0\par
}
�€��������#��������ä{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Expresando K en t\'e9rminos de G e y, se obtiene:\cf0\par
}
�€����"���#���2����½{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      K = 0\cf0\par
}
�€����B���#���R����ê{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 El tipo de la ecuaci\'f3n diferencial dG + K dy = 0 es \cf0\par
}
�€����b���#���r����Ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      VARIABLES SEPARADAS\cf0\par
}
�€����‚���#���’����Ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 y su soluci\'f3n general es:\cf0\par
}
�€����¢���#���²����¸{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 G = C\cf0\par
}
�€����Â���#���Ò����ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Sustituyendo G por su valor en la expresi\'f3n anterior, se obtiene la\cf0\par
}
�€����â���#���ò����â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 soluci\'f3n general de la ecuaci\'f3n de Pfaff:\cf0\par
}
�€è�������h���B����ÿþÿ
S�i�m�p�(�U�s�e�r�)�X9´Èv¾¿?���������x+(y^2+z)/x="C"�€����R���#���˜����Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs40 Ejercicio 3\par
\par
\fs24 Ejercicio 3.a\cf0\par
}
�€8���¨���X���¸����ÿþÿ�U�s�e�r�������ð¿ ��������CuasiLineal(y+z,-(x+z),x-y)�€����È���#���Ø����ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de la ecuaci\'f3n cuasilineal\cf0\par
}
�€����è���#���ø����à{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)\'b7p + Q(x,y,z)\'b7q = R(x,y,z)\cf0\par
}
�€��������#��������ÿ(�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 viene dada por \f1\'f6(f,g) = 0, con \'f6 arbitraria, siendo f=C1 ;\cf0\f0\par
}
�€����(���#���8����é{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 g=C2 una congruencia de curvas soluci\'f3n del sistema\cf0\par
}
�€����H���#���X����Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico:\cf0\par
}
�€����h���#���x����Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24         dx         dy         dz\cf0\par
}
�€����ˆ���#���˜����Ø{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      -------- = -------- = --------. \cf0\par
}
�€����¨���#���¸����Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)   Q(x,y,z)   R(x,y,z)\cf0\par
}
�€����È���#���Ø����ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En algunas ocasiones, para encontrar las dos relaciones f=C1 y g=C2 habr\'e1\cf0\par
}
�€����è���#���ø����÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que hacer uso de la propiedad compuesta que establece que el sistema\cf0\par
}
�€��������#��������ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico anterior se puede igualar tambi\'e9n a expresiones de la\cf0\par
}
�€����(���#���8����¹{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 forma:\cf0\par
}
�€����H���#���X����ÿ;�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24               \f1\'e1(x,y,z)\f0\'b7dx + \f1\'e2(x,y,z)\f0\'b7dy + \f1\'e3(x,y,z)\f0\'b7dz\cf0\par
}
�€����h���#���x����ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ---------------------------------------------------------\cf0\par
}
�€����ˆ���#���˜����ÿD�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \f1\'e1(x,y,z)\f0\'b7P(x,y,z) + \f1\'e2(x,y,z)\f0\'b7Q(x,y,z) + \f1\'e3(x,y,z)\f0\'b7R(x,y,z)\cf0\par
}
�€����¨���#���¸����Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En este caso, dos integrales primeras son\cf0\par
}
�€����È���#���Ø����ä{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 [x + y + z, 0.5\'b7x^2 + 0.5\'b7y^2 - 0.5\'b7z^2]\cf0\par
}
�€����è���#���ø����Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que se obtienen respectivamente de:\cf0\par
}
�€��������#��������Þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      Mediante la combinaci\'f3n integrable:\cf0\par
}
�€����(���#���8����ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24         \f1\'e1 = 1 ; \'e2 = 1 ; \'e3 = 1\cf0\f0\par
}
�€����H���#���X����Þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      Mediante la combinaci\'f3n integrable:\cf0\par
}
�€����h���#���x����ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24         \f1\'e1 = x ; \'e2 = y ; \'e3 = -z\cf0\f0\par
}
�€����ˆ���#���˜����Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, la soluci\'f3n es:\cf0\par
}
�€@���¨�������¸����ÿþÿ
S�i�m�p�(�U�s�e�r�)��X9´Èvî?!�������E"�03c6(x+y+z,(0.5x^2)+(0.5y^2)+(-0.5z^2)) = 0  con  �03c6 arbitraria"�€����È���#���Ø����À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 3.b\cf0\par
}
�€8���è���Ø���ø����ÿþÿ�U�s�e�r�������ð¿"��������CuasiLineal(1,2,7)�€��������#��������ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de la ecuaci\'f3n cuasilineal\cf0\par
}
�€����(���#���8����à{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)\'b7p + Q(x,y,z)\'b7q = R(x,y,z)\cf0\par
}
�€����H���#���X����ÿ(�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 viene dada por \f1\'f6(f,g) = 0, con \'f6 arbitraria, siendo f=C1 ;\cf0\f0\par
}
�€����h���#���x����é{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 g=C2 una congruencia de curvas soluci\'f3n del sistema\cf0\par
}
�€����ˆ���#���˜����Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico:\cf0\par
}
�€����¨���#���¸����Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24         dx         dy         dz\cf0\par
}
�€����È���#���Ø����Ø{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      -------- = -------- = --------. \cf0\par
}
�€����è���#���ø����Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)   Q(x,y,z)   R(x,y,z)\cf0\par
}
�€��������#��������ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En algunas ocasiones, para encontrar las dos relaciones f=C1 y g=C2 habr\'e1\cf0\par
}
�€����(���#���8����÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que hacer uso de la propiedad compuesta que establece que el sistema\cf0\par
}
�€����H���#���X����ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico anterior se puede igualar tambi\'e9n a expresiones de la\cf0\par
}
�€����h���#���x����¹{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 forma:\cf0\par
}
�€����ˆ���#���˜����ÿ;�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24               \f1\'e1(x,y,z)\f0\'b7dx + \f1\'e2(x,y,z)\f0\'b7dy + \f1\'e3(x,y,z)\f0\'b7dz\cf0\par
}
�€����¨���#���¸����ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ---------------------------------------------------------\cf0\par
}
�€����È���#���Ø����ÿD�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \f1\'e1(x,y,z)\f0\'b7P(x,y,z) + \f1\'e2(x,y,z)\f0\'b7Q(x,y,z) + \f1\'e3(x,y,z)\f0\'b7R(x,y,z)\cf0\par
}
�€����è���#���ø����Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En este caso, dos integrales primeras son\cf0\par
}
�€��������#��������Ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 [2\'b7x - y, 7\'b7x - z]\cf0\par
}
�€����(���#���8����Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que se obtienen respectivamente de:\cf0\par
}
�€����H���#���X����÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      La primera y segunda fracci\'f3n del sistema caracter\'edstico.\cf0\par
}
�€����h���#���x����÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      La primera y tercera fracci\'f3n del sistema caracter\'edstico.\cf0\par
}
�€����ˆ���#���˜����Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, la soluci\'f3n es:\cf0\par
}
�€����¨���È���¸����ÿþÿ
S�i�m�p�(�U�s�e�r�)��+‡�ÙÎ·?#�������1"�03c6((2x)-y,(7x)-z) = 0  con  �03c6 arbitraria"�€����È���#���Ø����À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 3.c\cf0\par
}
�€8���è������������ÿþÿ�U�s�e�r�������ð¿$��������CuasiLineal(1,-1,y^2+x^2)�€��������#���(����ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de la ecuaci\'f3n cuasilineal\cf0\par
}
�€����8���#���H����à{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)\'b7p + Q(x,y,z)\'b7q = R(x,y,z)\cf0\par
}
�€����X���#���h����ÿ(�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 viene dada por \f1\'f6(f,g) = 0, con \'f6 arbitraria, siendo f=C1 ;\cf0\f0\par
}
�€����x���#���ˆ����é{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 g=C2 una congruencia de curvas soluci\'f3n del sistema\cf0\par
}
�€����˜���#���¨����Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico:\cf0\par
}
�€����¸���#���È����Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24         dx         dy         dz\cf0\par
}
�€����Ø���#���è����Ø{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      -------- = -------- = --------. \cf0\par
}
�€����ø���#��������Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)   Q(x,y,z)   R(x,y,z)\cf0\par
}
�€��������#���(����ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En algunas ocasiones, para encontrar las dos relaciones f=C1 y g=C2 habr\'e1\cf0\par
}
�€����8���#���H����÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que hacer uso de la propiedad compuesta que establece que el sistema\cf0\par
}
�€����X���#���h����ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico anterior se puede igualar tambi\'e9n a expresiones de la\cf0\par
}
�€����x���#���ˆ����¹{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 forma:\cf0\par
}
�€����˜���#���¨����ÿ;�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24               \f1\'e1(x,y,z)\f0\'b7dx + \f1\'e2(x,y,z)\f0\'b7dy + \f1\'e3(x,y,z)\f0\'b7dz\cf0\par
}
�€����¸���#���È����ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ---------------------------------------------------------\cf0\par
}
�€����Ø���#���è����ÿD�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \f1\'e1(x,y,z)\f0\'b7P(x,y,z) + \f1\'e2(x,y,z)\f0\'b7Q(x,y,z) + \f1\'e3(x,y,z)\f0\'b7R(x,y,z)\cf0\par
}
�€����ø���#��������Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En este caso, dos integrales primeras son\cf0\par
}
�€��������#���(����é{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 [x + y, 0.3333333333\'b7x^3 - 0.3333333333\'b7y^3 - z]\cf0\par
}
�€����8���#���H����Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que se obtienen respectivamente de:\cf0\par
}
�€����X���#���h����÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      La primera y segunda fracci\'f3n del sistema caracter\'edstico.\cf0\par
}
�€����x���#���ˆ����Þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      Mediante la combinaci\'f3n integrable:\cf0\par
}
�€����˜���#���¨����ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24         \f1\'e1 = x^2 ; \'e2 = -y^2 ; \'e3 = -1\cf0\f0\par
}
�€����¸���#���È����Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, la soluci\'f3n es:\cf0\par
}
�€����Ø���P���è����ÿþÿ
S�i�m�p�(�U�s�e�r�)�F¶óýÔxó?%�������S"�03c6(x+y,((0.3333333333)x^3)+(-(0.3333333333)y^3)+-z) = 0  con  �03c6 arbitraria"�€����ø���#��������À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 3.d\cf0\par
}
�€8�������è���8����ÿþÿ�U�s�e�r�������ð¿&��������CuasiLineal(1,-1,x^2)�€����H���#���X����ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de la ecuaci\'f3n cuasilineal\cf0\par
}
�€����h���#���x����à{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)\'b7p + Q(x,y,z)\'b7q = R(x,y,z)\cf0\par
}
�€����ˆ���#���˜����ÿ(�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 viene dada por \f1\'f6(f,g) = 0, con \'f6 arbitraria, siendo f=C1 ;\cf0\f0\par
}
�€����¨���#���¸����é{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 g=C2 una congruencia de curvas soluci\'f3n del sistema\cf0\par
}
�€����È���#���Ø����Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico:\cf0\par
}
�€����è���#���ø����Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24         dx         dy         dz\cf0\par
}
�€��������#��������Ø{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      -------- = -------- = --------. \cf0\par
}
�€����(���#���8����Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)   Q(x,y,z)   R(x,y,z)\cf0\par
}
�€����H���#���X����ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En algunas ocasiones, para encontrar las dos relaciones f=C1 y g=C2 habr\'e1\cf0\par
}
�€����h���#���x����÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que hacer uso de la propiedad compuesta que establece que el sistema\cf0\par
}
�€����ˆ���#���˜����ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico anterior se puede igualar tambi\'e9n a expresiones de la\cf0\par
}
�€����¨���#���¸����¹{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 forma:\cf0\par
}
�€����È���#���Ø����ÿ;�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24               \f1\'e1(x,y,z)\f0\'b7dx + \f1\'e2(x,y,z)\f0\'b7dy + \f1\'e3(x,y,z)\f0\'b7dz\cf0\par
}
�€����è���#���ø����ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ---------------------------------------------------------\cf0\par
}
�€��������#��������ÿD�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \f1\'e1(x,y,z)\f0\'b7P(x,y,z) + \f1\'e2(x,y,z)\f0\'b7Q(x,y,z) + \f1\'e3(x,y,z)\f0\'b7R(x,y,z)\cf0\par
}
�€����(���#���8����Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En este caso, dos integrales primeras son\cf0\par
}
�€����H���#���X����Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 [x + y, 0.3333333333\'b7x^3 - z]\cf0\par
}
�€����h���#���x����Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que se obtienen respectivamente de:\cf0\par
}
�€����ˆ���#���˜����÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      La primera y segunda fracci\'f3n del sistema caracter\'edstico.\cf0\par
}
�€����¨���#���¸����÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      La primera y tercera fracci\'f3n del sistema caracter\'edstico.\cf0\par
}
�€����È���#���Ø����Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, la soluci\'f3n es:\cf0\par
}
�€`���è���ø���ø����ÿþÿ
S�i�m�p�(�U�s�e�r�)��+‡�ÙÎ·?'�������="�03c6(x+y,((0.3333333333)x^3)-z) = 0  con  �03c6 arbitraria"�€��������#��������À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 3.e\cf0\par
}
�€8���(���0���H����ÿþÿ�U�s�e�r�������ð¿(��������CuasiLineal(y^2*z,-x^2*z,x^2*y)�€����X���#���h����†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����x���#���ˆ����ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de la ecuaci\'f3n cuasilineal\cf0\par
}
�€����˜���#���¨����à{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)\'b7p + Q(x,y,z)\'b7q = R(x,y,z)\cf0\par
}
�€����¸���#���È����ÿ(�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 viene dada por \f1\'f6(f,g) = 0, con \'f6 arbitraria, siendo f=C1 ;\cf0\f0\par
}
�€����Ø���#���è����é{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 g=C2 una congruencia de curvas soluci\'f3n del sistema\cf0\par
}
�€����ø���#���� ���Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico:\cf0\par
}
�€����� ��#���( ���Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24         dx         dy         dz\cf0\par
}
�€����8 ��#���H ���Ø{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      -------- = -------- = --------. \cf0\par
}
�€����X ��#���h ���Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)   Q(x,y,z)   R(x,y,z)\cf0\par
}
�€����x ��#���ˆ ���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En algunas ocasiones, para encontrar las dos relaciones f=C1 y g=C2 habr\'e1\cf0\par
}
�€����˜ ��#���¨ ���÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que hacer uso de la propiedad compuesta que establece que el sistema\cf0\par
}
�€����¸ ��#���È ���ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico anterior se puede igualar tambi\'e9n a expresiones de la\cf0\par
}
�€����Ø ��#���è ���¹{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 forma:\cf0\par
}
�€����ø ��#����!���ÿ;�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24               \f1\'e1(x,y,z)\f0\'b7dx + \f1\'e2(x,y,z)\f0\'b7dy + \f1\'e3(x,y,z)\f0\'b7dz\cf0\par
}
�€�����!��#���(!���ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ---------------------------------------------------------\cf0\par
}
�€����8!��#���H!���ÿD�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \f1\'e1(x,y,z)\f0\'b7P(x,y,z) + \f1\'e2(x,y,z)\f0\'b7Q(x,y,z) + \f1\'e3(x,y,z)\f0\'b7R(x,y,z)\cf0\par
}
�€����X!��#���h!���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En este caso, dos integrales primeras son\cf0\par
}
�€����x!��#���ˆ!���÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 [0.3333333333\'b7x^3 + 0.3333333333\'b7y^3, 0.5\'b7y^2 + 0.5\'b7z^2]\cf0\par
}
�€����˜!��#���¨!���Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que se obtienen respectivamente de:\cf0\par
}
�€����¸!��#���È!���÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      La primera y segunda fracci\'f3n del sistema caracter\'edstico.\cf0\par
}
�€����Ø!��#���è!���÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      La segunda y tercera fracci\'f3n del sistema caracter\'edstico.\cf0\par
}
�€����ø!��#����"���Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, la soluci\'f3n es:\cf0\par
}
�€à����"��x���("���ÿþÿ	S�i�m�p�(�#�4�0�)��•C‹lç»?)�������]"�03c6(((0.3333333333)x^3)+((0.3333333333)y^3),(0.5y^2)+(0.5z^2)) = 0  con  �03c6 arbitraria"�€����8"��#���H"���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 3.f\cf0\par
}
�€8���X"��Ø���h"���ÿþÿ�U�s�e�r�������ð¿*��������CuasiLineal(z,y,0)�€����x"��#���ˆ"���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de la ecuaci\'f3n cuasilineal\cf0\par
}
�€����˜"��#���¨"���à{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)\'b7p + Q(x,y,z)\'b7q = R(x,y,z)\cf0\par
}
�€����¸"��#���È"���ÿ(�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 viene dada por \f1\'f6(f,g) = 0, con \'f6 arbitraria, siendo f=C1 ;\cf0\f0\par
}
�€����Ø"��#���è"���é{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 g=C2 una congruencia de curvas soluci\'f3n del sistema\cf0\par
}
�€����ø"��#����#���Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico:\cf0\par
}
�€�����#��#���(#���Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24         dx         dy         dz\cf0\par
}
�€����8#��#���H#���Ø{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      -------- = -------- = --------. \cf0\par
}
�€����X#��#���h#���Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)   Q(x,y,z)   R(x,y,z)\cf0\par
}
�€����x#��#���ˆ#���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En algunas ocasiones, para encontrar las dos relaciones f=C1 y g=C2 habr\'e1\cf0\par
}
�€����˜#��#���¨#���÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que hacer uso de la propiedad compuesta que establece que el sistema\cf0\par
}
�€����¸#��#���È#���ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico anterior se puede igualar tambi\'e9n a expresiones de la\cf0\par
}
�€����Ø#��#���è#���¹{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 forma:\cf0\par
}
�€����ø#��#����$���ÿ;�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24               \f1\'e1(x,y,z)\f0\'b7dx + \f1\'e2(x,y,z)\f0\'b7dy + \f1\'e3(x,y,z)\f0\'b7dz\cf0\par
}
�€�����$��#���($���ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ---------------------------------------------------------\cf0\par
}
�€����8$��#���H$���ÿD�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \f1\'e1(x,y,z)\f0\'b7P(x,y,z) + \f1\'e2(x,y,z)\f0\'b7Q(x,y,z) + \f1\'e3(x,y,z)\f0\'b7R(x,y,z)\cf0\par
}
�€����X$��#���h$���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En este caso, dos integrales primeras son\cf0\par
}
�€����x$��#���ˆ$���Æ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 [z, x - z\'b7LN(y)]\cf0\par
}
�€����˜$��#���¨$���Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que se obtienen respectivamente de:\cf0\par
}
�€����¸$��#���È$���í{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      La tercera fracci\'f3n del sistema caracter\'edstico.\cf0\par
}
�€����Ø$��#���è$���÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      La primera y segunda fracci\'f3n del sistema caracter\'edstico.\cf0\par
}
�€����ø$��#����%���Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, la soluci\'f3n es:\cf0\par
}
�€˜����%��¸���(%���ÿþÿ
S�i�m�p�(�U�s�e�r�)�+‡�ÙÎ÷³?+�������."�03c6(z,x-(zLNy)) = 0  con  �03c6 arbitraria"�€����8%��#���H%���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 3.g\cf0\par
}
�€8���X%��Ø���x%���ÿþÿ�U�s�e�r�������ð¿,�������1CuasiLineal(x*(z^2-y^2),-y*(z^2-x^2),z*(y^2-x^2))�€����ˆ%��#���˜%���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de la ecuaci\'f3n cuasilineal\cf0\par
}
�€����¨%��#���¸%���à{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)\'b7p + Q(x,y,z)\'b7q = R(x,y,z)\cf0\par
}
�€����È%��#���Ø%���ÿ(�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 viene dada por \f1\'f6(f,g) = 0, con \'f6 arbitraria, siendo f=C1 ;\cf0\f0\par
}
�€����è%��#���ø%���é{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 g=C2 una congruencia de curvas soluci\'f3n del sistema\cf0\par
}
�€�����&��#����&���Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico:\cf0\par
}
�€����(&��#���8&���Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24         dx         dy         dz\cf0\par
}
�€����H&��#���X&���Ø{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      -------- = -------- = --------. \cf0\par
}
�€����h&��#���x&���Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      P(x,y,z)   Q(x,y,z)   R(x,y,z)\cf0\par
}
�€����ˆ&��#���˜&���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En algunas ocasiones, para encontrar las dos relaciones f=C1 y g=C2 habr\'e1\cf0\par
}
�€����¨&��#���¸&���÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que hacer uso de la propiedad compuesta que establece que el sistema\cf0\par
}
�€����È&��#���Ø&���ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 caracter\'edstico anterior se puede igualar tambi\'e9n a expresiones de la\cf0\par
}
�€����è&��#���ø&���¹{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 forma:\cf0\par
}
�€�����'��#����'���ÿ;�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24               \f1\'e1(x,y,z)\f0\'b7dx + \f1\'e2(x,y,z)\f0\'b7dy + \f1\'e3(x,y,z)\f0\'b7dz\cf0\par
}
�€����('��#���8'���ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ---------------------------------------------------------\cf0\par
}
�€����H'��#���X'���ÿD�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \f1\'e1(x,y,z)\f0\'b7P(x,y,z) + \f1\'e2(x,y,z)\f0\'b7Q(x,y,z) + \f1\'e3(x,y,z)\f0\'b7R(x,y,z)\cf0\par
}
�€����h'��#���x'���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 En este caso, dos integrales primeras son\cf0\par
}
�€����ˆ'��#���˜'���æ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 [0.5\'b7x^2 + 0.5\'b7y^2 + 0.5\'b7z^2, x\'b7y\'b7z]\cf0\par
}
�€����¨'��#���¸'���Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que se obtienen respectivamente de:\cf0\par
}
�€����È'��#���Ø'���Þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      Mediante la combinaci\'f3n integrable:\cf0\par
}
�€����è'��#���ø'���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24         \f1\'e1 = x ; \'e2 = y ; \'e3 = z\cf0\f0\par
}
�€�����(��#����(���Þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      Mediante la combinaci\'f3n integrable:\cf0\par
}
�€����((��#���8(���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24         \f1\'e1 = 1/x ; \'e2 = 1/y ; \'e3 = 1/z\cf0\f0\par
}
�€����H(��#���X(���Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, la soluci\'f3n es:\cf0\par
}
�€8���h(��ø���x(���ÿþÿ	S�i�m�p�(�#�4�4�)�)\�Âõ(�@-�������B"�03c6((0.5x^2)+(0.5y^2)+(0.5z^2),xyz) = 0  con  �03c6 arbitraria"�€����ˆ(��#���Ã(���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs40 Ejercicio 4\fs24\par
\par
Ejercicio 4.a\cf0\par
}
�€8���Ó(��Ð���ã(���ÿþÿ�U�s�e�r�������ð¿.�������+CuasilinealParticular(y,-x,2*x*y*z,x=y,x=z)�€����ó(��#����)���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para encontrar la soluci\'f3n particular de una ecuaci\'f3n cuasilineal que\cf0\par
}
�€�����)��#���#)���ø{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 contiene a una curva dada, se resuelve en primer lugar la ecuaci\'f3n\cf0\par
}
�€����3)��#���C)���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 cuasilineal obteniendo as\'ed dos integrales primeras f=C1 ; g=C2 que junto\cf0\par
}
�€����S)��#���c)���ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 con las ecuaciones de la curva nos proporcionan la soluci\'f3n particular\cf0\par
}
�€����s)��#���ƒ)���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 requerida. Para ello, del sistema formado por f=C1, g=C2 y las ecuaciones de la\cf0\par
}
�€����“)��#���£)���÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 curva hay que obtener una expresi\'f3n en la que s\'f3lo intervengan\cf0\par
}
�€����³)��#���Ã)���÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 constantes, eliminando las variables x, y, z. Una vez conseguida una\cf0\par
}
�€����Ó)��#���ã)���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 expresi\'f3n de tal tipo, se sustituyen en ella las ecuaciones originales f\cf0\par
}
�€����ó)��#����*���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 por C1 y g por C2, obteni\'e9ndose como resultado la soluci\'f3n particular\cf0\par
}
�€�����*��#���#*���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 buscada. En este caso, la soluci\'f3n de la ecuaci\'f3n cuasilineal conduce a\cf0\par
}
�€����3*��#���C*���Ú{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 las dos integrales primeras siguientes:\cf0\par
}
�€����S*��#���c*���Û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      (1)   C1  = 0.5\'b7x^2 + 0.5\'b7y^2\cf0\par
}
�€����s*��#���ƒ*���Ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      (2)   C2  = x^2 - LN(z)\cf0\par
}
�€����“*��#���£*���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que, junto con las ecuaciones de la curva:\cf0\par
}
�€����³*��#���Ã*���Á{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      (3)   x=y\cf0\par
}
�€����Ó*��#���ã*���Á{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      (4)   x=z\cf0\par
}
�€����ó*��#����+���Ô{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 constituye el sistema a resolver.\cf0\par
}
�€�����+��#���#+���ã{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 De las ecuaciones (1), (2) y (3) se obtiene que:\cf0\par
}
�€����3+��#���C+���é{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 [x = \u8730?C1, y = \u8730?C1, z = \u59328?^(C1 - C2)]\cf0\par
}
�€����S+��#���c+���Æ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      x  = \u8730?C1\cf0\par
}
�€����s+��#���ƒ+���Æ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      y  = \u8730?C1\cf0\par
}
�€����“+��#���£+���Ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      z  = \u59328?^(C1 - C2)\cf0\par
}
�€����³+��#���Ã+���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Al sustituir estos valores en la ecuaci\'f3n (4) se obtiene la expresi\'f3n\cf0\par
}
�€����Ó+��#���ã+���Ä{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 entre constantes:\cf0\par
}
�€����ó+��#����,���Ð{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24\u8730?C1 = \u59328?^(C1 - C2)\cf0\par
}
�€�����,��#���#,���ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Sustituyendo C1 y C2 por sus valores originales, se obtiene la soluci\'f3n\cf0\par
}
�€����3,��#���C,���Æ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 particular buscada:\cf0\par
}
�€€���S,��Ø���ƒ,���ÿþÿ
S�i�m�p�(�U�s�e�r�)�������À?/�������0SQRT(x^2+y^2)=1.414213562*z*#e^(0.5*y^2-0.5*x^2)�€����“,��#���£,���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 4.b\cf0\par
}
�€8���³,��¨���Ó,���ÿþÿ�U�s�e�r�������ð¿0�������'CuasilinealParticular(y,-x,0,x=0,z=y^2)�€����ã,��#���ó,���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para encontrar la soluci\'f3n particular de una ecuaci\'f3n cuasilineal que\cf0\par
}
�€�����-��#����-���ø{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 contiene a una curva dada, se resuelve en primer lugar la ecuaci\'f3n\cf0\par
}
�€����#-��#���3-���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 cuasilineal obteniendo as\'ed dos integrales primeras f=C1 ; g=C2 que junto\cf0\par
}
�€����C-��#���S-���ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 con las ecuaciones de la curva nos proporcionan la soluci\'f3n particular\cf0\par
}
�€����c-��#���s-���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 requerida. Para ello, del sistema formado por f=C1, g=C2 y las ecuaciones de la\cf0\par
}
�€����ƒ-��#���“-���÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 curva hay que obtener una expresi\'f3n en la que s\'f3lo intervengan\cf0\par
}
�€����£-��#���³-���÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 constantes, eliminando las variables x, y, z. Una vez conseguida una\cf0\par
}
�€����Ã-��#���Ó-���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 expresi\'f3n de tal tipo, se sustituyen en ella las ecuaciones originales f\cf0\par
}
�€����ã-��#���ó-���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 por C1 y g por C2, obteni\'e9ndose como resultado la soluci\'f3n particular\cf0\par
}
�€�����.��#����.���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 buscada. En este caso, la soluci\'f3n de la ecuaci\'f3n cuasilineal conduce a\cf0\par
}
�€����#.��#���3.���Ú{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 las dos integrales primeras siguientes:\cf0\par
}
�€����C.��#���S.���Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      (1)   C1  = z\cf0\par
}
�€����c.��#���s.���Û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      (2)   C2  = 0.5\'b7x^2 + 0.5\'b7y^2\cf0\par
}
�€����ƒ.��#���“.���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que, junto con las ecuaciones de la curva:\cf0\par
}
�€����£.��#���³.���Á{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      (3)   x=0\cf0\par
}
�€����Ã.��#���Ó.���Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      (4)   z=(y^2)\cf0\par
}
�€����ã.��#���ó.���Ô{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 constituye el sistema a resolver.\cf0\par
}
�€�����/��#����/���ã{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 De las ecuaciones (1), (2) y (3) se obtiene que:\cf0\par
}
�€����#/��#���3/���à{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 [x = 0, y = 1.414213562\'b7\u8730?C2, z = C1]\cf0\par
}
�€����C/��#���S/���¾{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      x  = 0\cf0\par
}
�€����c/��#���s/���Õ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      y  = 1.414213562\'b7\u8730?C2\cf0\par
}
�€����ƒ/��#���“/���¿{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      z  = C1\cf0\par
}
�€����£/��#���³/���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Al sustituir estos valores en la ecuaci\'f3n (4) se obtiene la expresi\'f3n\cf0\par
}
�€����Ã/��#���Ó/���Ä{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 entre constantes:\cf0\par
}
�€����ã/��#���ó/���¿{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 C1 = 2\'b7C2\cf0\par
}
�€�����0��#����0���ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Sustituyendo C1 y C2 por sus valores originales, se obtiene la soluci\'f3n\cf0\par
}
�€����#0��#���30���Æ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 particular buscada:\cf0\par
}
�€����C0��X���c0���ÿþÿ
S�i�m�p�(�U�s�e�r�)�+‡�ÙÎ÷Ã?1�������	z=x^2+y^2�€����s0��#���ƒ0���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 4.c\cf0\par
}
�€8���“0��À���³0���ÿþÿ�U�s�e�r�������ð¿2�������)CuasilinealParticular(1,-2*x,0,x=1,z=y^2)�€����Ã0��#���Ó0���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para encontrar la soluci\'f3n particular de una ecuaci\'f3n cuasilineal que\cf0\par
}
�€����ã0��#���ó0���ø{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 contiene a una curva dada, se resuelve en primer lugar la ecuaci\'f3n\cf0\par
}
�€�����1��#����1���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 cuasilineal obteniendo as\'ed dos integrales primeras f=C1 ; g=C2 que junto\cf0\par
}
�€����#1��#���31���ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 con las ecuaciones de la curva nos proporcionan la soluci\'f3n particular\cf0\par
}
�€����C1��#���S1���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 requerida. Para ello, del sistema formado por f=C1, g=C2 y las ecuaciones de la\cf0\par
}
�€����c1��#���s1���÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 curva hay que obtener una expresi\'f3n en la que s\'f3lo intervengan\cf0\par
}
�€����ƒ1��#���“1���÷{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 constantes, eliminando las variables x, y, z. Una vez conseguida una\cf0\par
}
�€����£1��#���³1���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 expresi\'f3n de tal tipo, se sustituyen en ella las ecuaciones originales f\cf0\par
}
�€����Ã1��#���Ó1���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 por C1 y g por C2, obteni\'e9ndose como resultado la soluci\'f3n particular\cf0\par
}
�€����ã1��#���ó1���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 buscada. En este caso, la soluci\'f3n de la ecuaci\'f3n cuasilineal conduce a\cf0\par
}
�€�����2��#����2���Ú{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 las dos integrales primeras siguientes:\cf0\par
}
�€����#2��#���32���Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      (1)   C1  = z\cf0\par
}
�€����C2��#���S2���Ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      (2)   C2  = x^2 + y\cf0\par
}
�€����c2��#���s2���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 que, junto con las ecuaciones de la curva:\cf0\par
}
�€����ƒ2��#���“2���Á{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      (3)   x=1\cf0\par
}
�€����£2��#���³2���Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      (4)   z=(y^2)\cf0\par
}
�€����Ã2��#���Ó2���Ô{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 constituye el sistema a resolver.\cf0\par
}
�€����ã2��#���ó2���ã{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 De las ecuaciones (1), (2) y (3) se obtiene que:\cf0\par
}
�€�����3��#����3���Î{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 [x = 1, y = C2 - 1, z = C1]\cf0\par
}
�€����#3��#���33���¾{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      x  = 1\cf0\par
}
�€����C3��#���S3���Ã{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      y  = C2 - 1\cf0\par
}
�€����c3��#���s3���¿{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      z  = C1\cf0\par
}
�€����ƒ3��#���“3���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Al sustituir estos valores en la ecuaci\'f3n (4) se obtiene la expresi\'f3n\cf0\par
}
�€����£3��#���³3���Ä{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 entre constantes:\cf0\par
}
�€����Ã3��#���Ó3���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 C1 = (C2 - 1)^2\cf0\par
}
�€����ã3��#���ó3���ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Sustituyendo C1 y C2 por sus valores originales, se obtiene la soluci\'f3n\cf0\par
}
�€�����4��#����4���Æ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 particular buscada:\cf0\par
}
�€è���#4��p���C4���ÿþÿ
S�i�m�p�(�U�s�e�r�)�?5^ºI�Â?3�������z=(x^2+y-1)^2�€����S4��#���Ž4���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs40 Ejercicio 5\fs24\par
\par
Ejercicio 5.a\cf0\par
}
�€����ž4��#���®4���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€8���¾4��(���Î4���ÿþÿ�U�s�e�r�������ð¿4��������LagrangeCharpit(p*q+q*x-y)�€����Þ4��#���î4���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€����þ4��#����5���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€�����5��#���.5���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€����>5��#���N5���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€����^5��#���n5���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����~5��#���Ž5���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����ž5��#���®5���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€����¾5��#���Î5���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����Þ5��#���î5���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€����þ5��#����6���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€�����6��#���.6���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€����>6��#���N6���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€����^6��#���n6���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����~6��#���Ž6���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����ž6��#���®6���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€����¾6��#���Î6���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����Þ6��#���î6���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€����þ6��#����7���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€�����7��#���.7���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€����>7��#���N7���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€����^7��#���n7���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����~7��#���Ž7���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����ž7��#���®7���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€����¾7��#���Î7���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����Þ7��#���î7���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€����þ7��#����8���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€�����8��#���.8���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€����>8��#���N8���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€����^8��#���n8���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����~8��#���Ž8���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver no es de ninguno de los casos particulares. Por lo\cf0\par
}
�€����ž8��#���®8���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 tanto, se resuelve mediante el m\'e9todo general. Siguiendo los pasos de dicho\cf0\par
}
�€����¾8��#���Î8���Ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 m\'e9todo general, se tiene:\cf0\par
}
�€����Þ8��#���î8���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  De las fracciones primera y cuarta se obtiene la combinaci\'f3n integral:\cf0\par
}
�€����þ8��#����9���Ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           C1 = x + p\cf0\par
}
�€�����9��#���.9���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  De esta relaci\'f3n y teniendo en cuenta la ecuaci\'f3n a resolver, se obtienen:\cf0\par
}
�€����>9��#���N9���Ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = C1 - x\cf0\par
}
�€����^9��#���n9���Å{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           q = y/C1\cf0\par
}
�€����~9��#���Ž9���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Resolviendo la ecuaci\'f3n de Pfaff dz = p\'b7dx + q\'b7dy, se obtiene la soluci\'f3n final:\cf0\par
}
�€ ���ž9��°���Þ9���ÿþÿ
S�i�m�p�(�U�s�e�r�)�+‡�ÙÎ÷Ã?5�������#0.5*x^2-"C1"*x-0.5*y^2/"C1"+z=-"C2"�€����î9��#���þ9���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.b\cf0\par
}
�€8����:������.:���ÿþÿ�U�s�e�r�������ð¿6��������LagrangeCharpit(p-q-x^2)�€����>:��#���N:���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€����^:��#���n:���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€����~:��#���Ž:���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€����ž:��#���®:���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€����¾:��#���Î:���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����Þ:��#���î:���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����þ:��#����;���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€�����;��#���.;���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����>;��#���N;���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€����^;��#���n;���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€����~;��#���Ž;���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€����ž;��#���®;���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€����¾;��#���Î;���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����Þ;��#���î;���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����þ;��#����<���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€�����<��#���.<���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����><��#���N<���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€����^<��#���n<���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€����~<��#���Ž<���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€����ž<��#���®<���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€����¾<��#���Î<���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����Þ<��#���î<���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����þ<��#����=���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€�����=��#���.=���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����>=��#���N=���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€����^=��#���n=���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€����~=��#���Ž=���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€����ž=��#���®=���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€����¾=��#���Î=���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����Þ=��#���î=���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver presenta el patr\'f3n del segundo caso particular.\cf0\par
}
�€����þ=��#����>���É{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, haciendo\cf0\par
}
�€�����>��#���.>���Ä{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      C1 = p - x^2\cf0\par
}
�€����>>��#���N>���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 y sustituyendo en la ecuaci\'f3n a resolver, se obtiene:\cf0\par
}
�€����^>��#���n>���É{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = x^2 + C1\cf0\par
}
�€����~>��#���Ž>���Ã{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           q = C1\cf0\par
}
�€����ž>��#���®>���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Resolviendo la ecuaci\'f3n de Pfaff dz = p\'b7dx + q\'b7dy, se obtiene la soluci\'f3n final:\cf0\par
}
�€����¾>��À���Þ>���ÿþÿ
S�i�m�p�(�U�s�e�r�)�������À?7�������%0.3333333333*x^3+"C1"*x+"C1"*y-z="C2"�€����î>��#���þ>���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.c\cf0\par
}
�€8����?��¨����?���ÿþÿ�U�s�e�r�������ð¿8�������(LagrangeCharpit(p*x+q*y-z-SIN(p)*TAN(q))�€����.?��#���>?���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€����N?��#���^?���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€����n?��#���~?���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€����Ž?��#���ž?���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€����®?��#���¾?���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����Î?��#���Þ?���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����î?��#���þ?���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€�����@��#����@���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����.@��#���>@���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€����N@��#���^@���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€����n@��#���~@���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€����Ž@��#���ž@���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€����®@��#���¾@���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����Î@��#���Þ@���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����î@��#���þ@���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€�����A��#����A���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����.A��#���>A���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€����NA��#���^A���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€����nA��#���~A���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€����ŽA��#���žA���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€����®A��#���¾A���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����ÎA��#���ÞA���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����îA��#���þA���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€�����B��#����B���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����.B��#���>B���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€����NB��#���^B���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€����nB��#���~B���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€����ŽB��#���žB���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€����®B��#���¾B���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����ÎB��#���ÞB���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver presenta el patr\'f3n del tercer caso particular.\cf0\par
}
�€����îB��#���þB���ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, por sustituci\'f3n directa, se obtiene la soluci\'f3n final:\cf0\par
}
�€p����C��è����C���ÿþÿ
S�i�m�p�(�U�s�e�r�)�ìQ¸�…ëÁ?9�������1SIN("C1")*SIN("C2")-("C1"*x+"C2"*y-z)*COS("C2")=0�€����.C��#���>C���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.d\cf0\par
}
�€8���NC��8���žC���ÿþÿ�U�s�e�r�������ð¿:��������LagrangeCharpit(p/x^2-q^2/y-1)�€����®C��#���¾C���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€����ÎC��#���ÞC���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€����îC��#���þC���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€�����D��#����D���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€����.D��#���>D���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����ND��#���^D���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����nD��#���~D���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€����ŽD��#���žD���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����®D��#���¾D���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€����ÎD��#���ÞD���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€����îD��#���þD���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€�����E��#����E���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€����.E��#���>E���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����NE��#���^E���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����nE��#���~E���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€����ŽE��#���žE���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����®E��#���¾E���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€����ÎE��#���ÞE���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€����îE��#���þE���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€�����F��#����F���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€����.F��#���>F���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����NF��#���^F���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����nF��#���~F���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€����ŽF��#���žF���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����®F��#���¾F���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€����ÎF��#���ÞF���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€����îF��#���þF���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€�����G��#����G���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€����.G��#���>G���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����NG��#���^G���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver presenta el patr\'f3n del segundo caso particular.\cf0\par
}
�€����nG��#���~G���É{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, haciendo\cf0\par
}
�€����ŽG��#���žG���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      C1 = p/x^2\cf0\par
}
�€����®G��#���¾G���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 y sustituyendo en la ecuaci\'f3n a resolver, se obtiene:\cf0\par
}
�€����ÎG��#���ÞG���Ê{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = C1\'b7x^2\cf0\par
}
�€����îG��#���þG���×{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           q = \u8730?(y\'b7(C1 - 1))\cf0\par
}
�€�����H��#����H���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Resolviendo la ecuaci\'f3n de Pfaff dz = p\'b7dx + q\'b7dy, se obtiene la soluci\'f3n final:\cf0\par
}
�€@���.H������NH���ÿþÿ
S�i�m�p�(�U�s�e�r�)�+‡�ÙÎ÷Ã?;�������<0.6666666666*y*SQRT(y*("C1"-1))+0.3333333333*"C1"*x^3-z="C2"�€����^H��#���nH���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.e\cf0\par
}
�€8���~H������žH���ÿþÿ�U�s�e�r�������ð¿<��������LagrangeCharpit(p^2+q^2-9)�€����®H��#���¾H���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€����ÎH��#���ÞH���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€����îH��#���þH���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€�����I��#����I���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€����.I��#���>I���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����NI��#���^I���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����nI��#���~I���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€����ŽI��#���žI���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����®I��#���¾I���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€����ÎI��#���ÞI���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€����îI��#���þI���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€�����J��#����J���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€����.J��#���>J���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����NJ��#���^J���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����nJ��#���~J���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€����ŽJ��#���žJ���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����®J��#���¾J���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€����ÎJ��#���ÞJ���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€����îJ��#���þJ���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€�����K��#����K���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€����.K��#���>K���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����NK��#���^K���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����nK��#���~K���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€����ŽK��#���žK���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����®K��#���¾K���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€����ÎK��#���ÞK���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€����îK��#���þK���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€�����L��#����L���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€����.L��#���>L���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����NL��#���^L���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver presenta el patr\'f3n del primer caso particular.\cf0\par
}
�€����nL��#���~L���ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por tanto, haciendo p = C1 y sustituyendo en la ecuaci\'f3n a resolver, se\cf0\par
}
�€����ŽL��#���žL���»{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 obtiene:\cf0\par
}
�€����®L��#���¾L���Ã{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = C1\cf0\par
}
�€����ÎL��#���ÞL���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           q = \u8730?(9 - C1^2)\cf0\par
}
�€����îL��#���þL���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Resolviendo la ecuaci\'f3n de Pfaff dz = p\'b7dx + q\'b7dy, se obtiene la soluci\'f3n final:\cf0\par
}
�€¸����M��˜���.M���ÿþÿ
S�i�m�p�(�U�s�e�r�)�ìQ¸�…ëÁ?=��������y*SQRT(9-"C1"^2)+"C1"*x-z="C2"�€����>M��#���NM���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.f\cf0\par
}
�€8���^M��8���~M���ÿþÿ�U�s�e�r�������ð¿>��������LagrangeCharpit(p^2-q^2-x-y)�€����ŽM��#���žM���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€����®M��#���¾M���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€����ÎM��#���ÞM���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€����îM��#���þM���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€�����N��#����N���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����.N��#���>N���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����NN��#���^N���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€����nN��#���~N���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����ŽN��#���žN���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€����®N��#���¾N���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€����ÎN��#���ÞN���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€����îN��#���þN���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€�����O��#����O���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����.O��#���>O���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����NO��#���^O���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€����nO��#���~O���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����ŽO��#���žO���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€����®O��#���¾O���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€����ÎO��#���ÞO���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€����îO��#���þO���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€�����P��#����P���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����.P��#���>P���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����NP��#���^P���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€����nP��#���~P���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����ŽP��#���žP���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€����®P��#���¾P���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€����ÎP��#���ÞP���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€����îP��#���þP���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€�����Q��#����Q���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����.Q��#���>Q���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver presenta el patr\'f3n del segundo caso particular.\cf0\par
}
�€����NQ��#���^Q���É{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, haciendo\cf0\par
}
�€����nQ��#���~Q���Ä{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      C1 = p^2 - x\cf0\par
}
�€����ŽQ��#���žQ���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 y sustituyendo en la ecuaci\'f3n a resolver, se obtiene:\cf0\par
}
�€����®Q��#���¾Q���Ð{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = \u8730?(x + C1)\cf0\par
}
�€����ÎQ��#���ÞQ���Ð{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           q = \u8730?(C1 - y)\cf0\par
}
�€����îQ��#���þQ���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Resolviendo la ecuaci\'f3n de Pfaff dz = p\'b7dx + q\'b7dy, se obtiene la soluci\'f3n final:\cf0\par
}
�€8����R�� ���.R���ÿþÿ
S�i�m�p�(�U�s�e�r�)�ìQ¸�…ëÁ??�������?0.6666666666*("C1"-y)^(1.5)-0.6666666666*(x+"C1")^(1.5)+z=-"C2"�€����>R��#���NR���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.g\cf0\par
}
�€8���^R������~R���ÿþÿ�U�s�e�r�������ð¿@��������LagrangeCharpit(y*z*p^2-q)�€����ŽR��#���žR���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€����®R��#���¾R���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€����ÎR��#���ÞR���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€����îR��#���þR���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€�����S��#����S���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����.S��#���>S���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����NS��#���^S���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€����nS��#���~S���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����ŽS��#���žS���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€����®S��#���¾S���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€����ÎS��#���ÞS���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€����îS��#���þS���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€�����T��#����T���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����.T��#���>T���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����NT��#���^T���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€����nT��#���~T���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����ŽT��#���žT���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€����®T��#���¾T���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€����ÎT��#���ÞT���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€����îT��#���þT���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€�����U��#����U���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����.U��#���>U���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����NU��#���^U���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€����nU��#���~U���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����ŽU��#���žU���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€����®U��#���¾U���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€����ÎU��#���ÞU���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€����îU��#���þU���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€�����V��#����V���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����.V��#���>V���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver no es de ninguno de los casos particulares. Por lo\cf0\par
}
�€����NV��#���^V���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 tanto, se resuelve mediante el m\'e9todo general. Siguiendo los pasos de dicho\cf0\par
}
�€����nV��#���~V���Ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 m\'e9todo general, se tiene:\cf0\par
}
�€����ŽV��#���žV���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  De las fracciones segunda y cuarta se obtiene la combinaci\'f3n integral:\cf0\par
}
�€����®V��#���¾V���Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           C1 = 0.5\'b7y^2 + 0.5/p^2\cf0\par
}
�€����ÎV��#���ÞV���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  De esta relaci\'f3n y teniendo en cuenta la ecuaci\'f3n a resolver, se obtienen:\cf0\par
}
�€����îV��#���þV���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = SIGN(y^2 - 2\'b7C1)/\u8730?(2\'b7C1 - y^2)\cf0\par
}
�€�����W��#����W���×{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           q = y\'b7z/(2\'b7C1 - y^2)\cf0\par
}
�€����.W��#���>W���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Resolviendo la ecuaci\'f3n de Pfaff dz = p\'b7dx + q\'b7dy, se obtiene la soluci\'f3n final:\cf0\par
}
�€ˆ���NW��È���nW���ÿþÿ
S�i�m�p�(�U�s�e�r�)�ÁÊ¡E¶óÍ?A�������+z*SQRT(2*"C1"-y^2)*SIGN(y^2-2*"C1")-x=-"C2"�€����~W��#���ŽW���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.h\cf0\par
}
�€8���žW������®W���ÿþÿ�U�s�e�r�������ð¿B��������LagrangeCharpit(p+2*q-7)�€����¾W��#���ÎW���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€����ÞW��#���îW���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€����þW��#����X���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€�����X��#���.X���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€����>X��#���NX���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����^X��#���nX���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����~X��#���ŽX���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€����žX��#���®X���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����¾X��#���ÎX���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€����ÞX��#���îX���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€����þX��#����Y���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€�����Y��#���.Y���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€����>Y��#���NY���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����^Y��#���nY���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����~Y��#���ŽY���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€����žY��#���®Y���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����¾Y��#���ÎY���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€����ÞY��#���îY���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€����þY��#����Z���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€�����Z��#���.Z���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€����>Z��#���NZ���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����^Z��#���nZ���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����~Z��#���ŽZ���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€����žZ��#���®Z���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����¾Z��#���ÎZ���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€����ÞZ��#���îZ���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€����þZ��#����[���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€�����[��#���.[���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€����>[��#���N[���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����^[��#���n[���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver presenta el patr\'f3n del primer caso particular.\cf0\par
}
�€����~[��#���Ž[���ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por tanto, haciendo p = C1 y sustituyendo en la ecuaci\'f3n a resolver, se\cf0\par
}
�€����ž[��#���®[���»{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 obtiene:\cf0\par
}
�€����¾[��#���Î[���Ã{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = C1\cf0\par
}
�€����Þ[��#���î[���Ð{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           q = 0.5\'b7(7 - C1)\cf0\par
}
�€����þ[��#����\���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Resolviendo la ecuaci\'f3n de Pfaff dz = p\'b7dx + q\'b7dy, se obtiene la soluci\'f3n final:\cf0\par
}
�€°����\�� ���.\���ÿþÿ
S�i�m�p�(�U�s�e�r�)�?5^ºI�Â?C��������"C1"*x+0.5*y*(7-"C1")-z="C2"�€����>\��#���N\���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.i\cf0\par
}
�€8���^\�� ���ž\���ÿþÿ�U�s�e�r�������ð¿D�������,LagrangeCharpit(q*x*y+p*x^2-z*x-z*p^q/LN(p))�€����®\��#���¾\���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.j\cf0\par
}
�€8���Î\�� ���î\���ÿþÿ�U�s�e�r�������ð¿E��������LagrangeCharpit(q+x*p-p^2)�€����þ\��#����]���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€�����]��#���.]���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€����>]��#���N]���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€����^]��#���n]���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€����~]��#���Ž]���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����ž]��#���®]���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����¾]��#���Î]���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€����Þ]��#���î]���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����þ]��#����^���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€�����^��#���.^���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€����>^��#���N^���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€����^^��#���n^���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€����~^��#���Ž^���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����ž^��#���®^���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����¾^��#���Î^���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€����Þ^��#���î^���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����þ^��#����_���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€�����_��#���._���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€����>_��#���N_���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€����^_��#���n_���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€����~_��#���Ž_���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����ž_��#���®_���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����¾_��#���Î_���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€����Þ_��#���î_���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����þ_��#����`���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€�����`��#���.`���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€����>`��#���N`���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€����^`��#���n`���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€����~`��#���Ž`���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����ž`��#���®`���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver presenta el patr\'f3n del segundo caso particular.\cf0\par
}
�€����¾`��#���Î`���É{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, haciendo\cf0\par
}
�€����Þ`��#���î`���É{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      C1 = p^2 - p\'b7x\cf0\par
}
�€����þ`��#����a���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 y sustituyendo en la ecuaci\'f3n a resolver, se obtiene:\cf0\par
}
�€�����a��#���.a���ä{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = 0.5\'b7(\u8730?(x^2 + 4\'b7C1) + x)\cf0\par
}
�€����>a��#���Na���Ã{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           q = C1\cf0\par
}
�€����^a��#���na���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Resolviendo la ecuaci\'f3n de Pfaff dz = p\'b7dx + q\'b7dy, se obtiene la soluci\'f3n final:\cf0\par
}
�€����~a��H���ža���ÿþÿ
S�i�m�p�(�U�s�e�r�)�–C‹lçûÉ?F�������J"C1"*LN(SQRT(x^2+4*"C1")+x)+0.25*x*SQRT(x^2+4*"C1")+0.25*x^2+"C1"*y-z="C2"�€����®a��#���¾a���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.k\cf0\par
}
�€8���Îa��(���îa���ÿþÿ�U�s�e�r�������ð¿G��������LagrangeCharpit(p^2+q^2-4*z)�€����þa��#����b���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€�����b��#���.b���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€����>b��#���Nb���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€����^b��#���nb���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€����~b��#���Žb���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����žb��#���®b���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����¾b��#���Îb���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€����Þb��#���îb���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����þb��#����c���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€�����c��#���.c���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€����>c��#���Nc���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€����^c��#���nc���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€����~c��#���Žc���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����žc��#���®c���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����¾c��#���Îc���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€����Þc��#���îc���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����þc��#����d���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€�����d��#���.d���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€����>d��#���Nd���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€����^d��#���nd���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€����~d��#���Žd���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����žd��#���®d���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����¾d��#���Îd���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€����Þd��#���îd���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����þd��#����e���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€�����e��#���.e���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€����>e��#���Ne���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€����^e��#���ne���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€����~e��#���Že���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����že��#���®e���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver no es de ninguno de los casos particulares. Por lo\cf0\par
}
�€����¾e��#���Îe���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 tanto, se resuelve mediante el m\'e9todo general. Siguiendo los pasos de dicho\cf0\par
}
�€����Þe��#���îe���Ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 m\'e9todo general, se tiene:\cf0\par
}
�€����þe��#����f���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  De las fracciones primera y cuarta se obtiene la combinaci\'f3n integral:\cf0\par
}
�€�����f��#���.f���Ì{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           C1 = 2\'b7x - p\cf0\par
}
�€����>f��#���Nf���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  De esta relaci\'f3n y teniendo en cuenta la ecuaci\'f3n a resolver, se obtienen:\cf0\par
}
�€����^f��#���nf���Ì{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = 2\'b7x - C1\cf0\par
}
�€����~f��#���Žf���ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           q = \u8730?(- 4\'b7x^2 + 4\'b7C1\'b7x + 4\'b7z - C1^2)\cf0\par
}
�€����žf��#���®f���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Resolviendo la ecuaci\'f3n de Pfaff dz = p\'b7dx + q\'b7dy, se obtiene la soluci\'f3n final:\cf0\par
}
�€€���¾f��Ø���Þf���ÿþÿ
S�i�m�p�(�U�s�e�r�)�������Ð?H�������+0.5*SQRT(-4*x^2+4*"C1"*x+4*z-"C1"^2)-y="C2"�€����îf��#���þf���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.l\cf0\par
}
�€8����g��x���.g���ÿþÿ�U�s�e�r�������ð¿I�������$LagrangeCharpit(p^2+q^2-2*p*x-2*q*y)�€����>g��#���Ng���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€����^g��#���ng���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€����~g��#���Žg���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€����žg��#���®g���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€����¾g��#���Îg���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����Þg��#���îg���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����þg��#����h���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€�����h��#���.h���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����>h��#���Nh���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€����^h��#���nh���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€����~h��#���Žh���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€����žh��#���®h���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€����¾h��#���Îh���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����Þh��#���îh���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����þh��#����i���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€�����i��#���.i���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����>i��#���Ni���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€����^i��#���ni���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€����~i��#���Ži���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€����ži��#���®i���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€����¾i��#���Îi���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����Þi��#���îi���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����þi��#����j���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€�����j��#���.j���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����>j��#���Nj���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€����^j��#���nj���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€����~j��#���Žj���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€����žj��#���®j���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€����¾j��#���Îj���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����Þj��#���îj���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver presenta el patr\'f3n del segundo caso particular.\cf0\par
}
�€����þj��#����k���É{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, haciendo\cf0\par
}
�€�����k��#���.k���Î{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      C1 = p^2 - 2\'b7p\'b7x\cf0\par
}
�€����>k��#���Nk���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 y sustituyendo en la ecuaci\'f3n a resolver, se obtiene:\cf0\par
}
�€����^k��#���nk���Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = \u8730?(x^2 + C1) + x\cf0\par
}
�€����~k��#���Žk���Ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           q = \u8730?(y^2 - C1) + y\cf0\par
}
�€����žk��#���®k���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Resolviendo la ecuaci\'f3n de Pfaff dz = p\'b7dx + q\'b7dy, se obtiene la soluci\'f3n final:\cf0\par
}
�€P���¾k������Þk���ÿþÿ
S�i�m�p�(�U�s�e�r�)�ö(\�ÂõÐ?J�������|0.5*"C1"*LN(SQRT(x^2+"C1")+x)-0.5*"C1"*LN(SQRT(y^2-"C1")+y)+0.5*x*SQRT(x^2+"C1")+0.5*x^2+0.5*y*SQRT(y^2-"C1")+0.5*y^2-z="C2"�€����îk��#���þk���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.m\cf0\par
}
�€8����l��ø����l���ÿþÿ�U�s�e�r�������ð¿K��������LagrangeCharpit(p*q-z)�€����.l��#���>l���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€����Nl��#���^l���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€����nl��#���~l���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€����Žl��#���žl���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€����®l��#���¾l���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����Îl��#���Þl���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����îl��#���þl���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€�����m��#����m���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����.m��#���>m���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€����Nm��#���^m���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€����nm��#���~m���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€����Žm��#���žm���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€����®m��#���¾m���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����Îm��#���Þm���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����îm��#���þm���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€�����n��#����n���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����.n��#���>n���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€����Nn��#���^n���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€����nn��#���~n���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€����Žn��#���žn���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€����®n��#���¾n���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����În��#���Þn���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����în��#���þn���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€�����o��#����o���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����.o��#���>o���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€����No��#���^o���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€����no��#���~o���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€����Žo��#���žo���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€����®o��#���¾o���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����Îo��#���Þo���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver no es de ninguno de los casos particulares. Por lo\cf0\par
}
�€����îo��#���þo���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 tanto, se resuelve mediante el m\'e9todo general. Siguiendo los pasos de dicho\cf0\par
}
�€�����p��#����p���Ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 m\'e9todo general, se tiene:\cf0\par
}
�€����.p��#���>p���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  De las fracciones primera y quinta se obtiene la combinaci\'f3n integral:\cf0\par
}
�€����Np��#���^p���Ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           C1 = x - q\cf0\par
}
�€����np��#���~p���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  De esta relaci\'f3n y teniendo en cuenta la ecuaci\'f3n a resolver, se obtienen:\cf0\par
}
�€����Žp��#���žp���Ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = z/(x - C1)\cf0\par
}
�€����®p��#���¾p���Ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           q = x - C1\cf0\par
}
�€����Îp��#���Þp���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Resolviendo la ecuaci\'f3n de Pfaff dz = p\'b7dx + q\'b7dy, se obtiene la soluci\'f3n final:\cf0\par
}
�€à���îp��p����q���ÿþÿ
S�i�m�p�(�U�s�e�r�)�+‡�ÙÎ÷Ã?L��������z/(x-"C1")-y=-"C2"�€����.q��#���>q���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.n\cf0\par
}
�€8���Nq��¨���nq���ÿþÿ�U�s�e�r�������ð¿M�������(LagrangeCharpit(z-p*x-q*y-p^3*LN(q)+q^p)�€����~q��#���Žq���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€����žq��#���®q���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€����¾q��#���Îq���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€����Þq��#���îq���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€����þq��#����r���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€�����r��#���.r���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����>r��#���Nr���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€����^r��#���nr���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����~r��#���Žr���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€����žr��#���®r���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€����¾r��#���Îr���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€����Þr��#���îr���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€����þr��#����s���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€�����s��#���.s���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����>s��#���Ns���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€����^s��#���ns���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����~s��#���Žs���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€����žs��#���®s���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€����¾s��#���Îs���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€����Þs��#���îs���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€����þs��#����t���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€�����t��#���.t���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����>t��#���Nt���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€����^t��#���nt���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����~t��#���Žt���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€����žt��#���®t���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€����¾t��#���Ît���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€����Þt��#���ît���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€����þt��#����u���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€�����u��#���.u���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver presenta el patr\'f3n del tercer caso particular.\cf0\par
}
�€����>u��#���Nu���ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, por sustituci\'f3n directa, se obtiene la soluci\'f3n final:\cf0\par
}
�€����^u��È���~u���ÿþÿ
S�i�m�p�(�U�s�e�r�)�j¼t“��Æ?N�������+"C2"^"C1"-"C1"^3*LN("C2")-"C1"*x-"C2"*y+z=0�€����Žu��#���žu���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.o\cf0\par
}
�€8���®u��P���Îu���ÿþÿ�U�s�e�r�������ð¿O�������"LagrangeCharpit(p*y-x^2*y-x^2*q^2)�€����Þu��#���îu���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€����þu��#����v���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€�����v��#���.v���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€����>v��#���Nv���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€����^v��#���nv���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����~v��#���Žv���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����žv��#���®v���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€����¾v��#���Îv���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����Þv��#���îv���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€����þv��#����w���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€�����w��#���.w���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€����>w��#���Nw���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€����^w��#���nw���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����~w��#���Žw���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����žw��#���®w���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€����¾w��#���Îw���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����Þw��#���îw���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€����þw��#����x���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€�����x��#���.x���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€����>x��#���Nx���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€����^x��#���nx���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����~x��#���Žx���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����žx��#���®x���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€����¾x��#���Îx���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����Þx��#���îx���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€����þx��#����y���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€�����y��#���.y���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€����>y��#���Ny���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€����^y��#���ny���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����~y��#���Žy���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver presenta el patr\'f3n del segundo caso particular.\cf0\par
}
�€����žy��#���®y���É{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, haciendo\cf0\par
}
�€����¾y��#���Îy���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      C1 = p/x^2\cf0\par
}
�€����Þy��#���îy���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 y sustituyendo en la ecuaci\'f3n a resolver, se obtiene:\cf0\par
}
�€����þy��#����z���Ê{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = C1\'b7x^2\cf0\par
}
�€�����z��#���.z���×{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           q = \u8730?(y\'b7(C1 - 1))\cf0\par
}
�€����>z��#���Nz���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Resolviendo la ecuaci\'f3n de Pfaff dz = p\'b7dx + q\'b7dy, se obtiene la soluci\'f3n final:\cf0\par
}
�€@���^z������~z���ÿþÿ
S�i�m�p�(�U�s�e�r�)�–C‹lçûÉ?P�������<0.6666666666*y*SQRT(y*("C1"-1))+0.3333333333*"C1"*x^3-z="C2"�€����Žz��#���žz���À{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs24 Ejercicio 5.p\cf0\par
}
�€8���®z������Îz���ÿþÿ�U�s�e�r�������ð¿Q�������)LagrangeCharpit(z*p-x*p^2-p*q*y-#e^q*q^3)�€����Þz��#���îz���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Para resolver la ecuaci\'f3n en derivadas parciales F(x,y,z,p,q)=0, se utiliza\cf0\par
}
�€����þz��#����{���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 el M\'e9todo de Lagrange-Charpit que consiste en los siguientes pasos:\cf0\par
}
�€�����{��#���.{���ÿ4�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Se halla una integral \f1\'f6(x,y,z,p,q)=C1 del sistema caracter\f0\'edstico:\cf0\par
}
�€����>{��#���N{���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        dx       dy             dz                   - dp               - dq\cf0\par
}
�€����^{��#���n{���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      ------ = ------ = ------------------- = ----------------- = -----------------\cf0\par
}
�€����~{��#���Ž{���ÿA�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      \u8706?(F,p)   \u8706?(F,q)   p\'b7\u8706?(F,p) + q\'b7\u8706?(F,q)   \u8706?(F,x) + p\'b7\u8706?(F,z)   \u8706?(F,y) + q\'b7\u8706?(F,z)\cf0\par
}
�€����ž{��#���®{���Ò{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Del sistema de ecuaciones:\cf0\par
}
�€����¾{��#���Î{���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}{\f1\fmodern\fprq1\fcharset161 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           F(x,y,z,p,q) = 0   ;   \f1\'f6(x,y,z,p,q)=C1\cf0\f0\par
}
�€����Þ{��#���î{���ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      se despejan p y q, obteni\'e9ndose las expresiones:\cf0\par
}
�€����þ{��#����|���â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           p = p(x,y,z,C1)   ;   q = q(x,y,z,C2)\cf0\par
}
�€�����|��#���.|���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Se resuelve la ecuaci\'f3n de Pfaff:\cf0\par
}
�€����>|��#���N|���ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           dz = p(x,y,z,C1)\'b7dx + q(x,y,z,C1)\'b7dy\cf0\par
}
�€����^|��#���n|���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n general de esta ecuaci\'f3n de Pfaff, f(x,y,z,C1,C2)=0,\cf0\par
}
�€����~|��#���Ž|���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 proporciona la soluci\'f3n de la ecuaci\'f3n en derivadas parciales\cf0\par
}
�€����ž|��#���®|���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 F(x,y,z,p,q)=0.\cf0\par
}
�€����¾|��#���Î|���ÿÿ�{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Alguno de los pasos descritos anteriormente de este m\'e9todo general pueden\cf0\par
}
�€����Þ|��#���î|���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 verse simplificados si la ecuaci\'f3n F(x,y,z,p,q)=0 es de alguno de los\cf0\par
}
�€����þ|��#����}���Ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 siguientes casos particulares:\cf0\par
}
�€�����}��#���.}���ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 1.-  Si la ecuaci\'f3n a resolver es de la forma F(p,q) = 0.\cf0\par
}
�€����>}��#���N}���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, el primer paso del m\'e9todo general se reduce a hacer p = C1  \'f3  q = C1,\cf0\par
}
�€����^}��#���n}���ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s los pasos 2 y 3 del m\'e9todo general.\cf0\par
}
�€����~}��#���Ž}���ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 2.-  Si la ecuaci\'f3n a resolver es de la forma g1(x,p) = g2(y,q).\cf0\par
}
�€����ž}��#���®}���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, los dos primeros pasos del m\'e9todo general se reducen a despejar p y q de:\cf0\par
}
�€����¾}��#���Î}���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           g1(x,p) = C1   y   g2(y,q) = C1\cf0\par
}
�€����Þ}��#���î}���û{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      facilit\'e1ndose adem\'e1s el \'faltimo paso del m\'e9todo general.\cf0\par
}
�€����þ}��#����~���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 3.-  Si la ecuaci\'f3n a resolver es de la forma z = p\'b7x + q\'b7y + g(p,q).\cf0\par
}
�€�����~��#���.~���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      En este caso, por sustituci\'f3n directa se obtiene como soluci\'f3n general\cf0\par
}
�€����>~��#���N~���Ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24           z = C1\'b7x + C2\'b7y + g(C1,C2)\cf0\par
}
�€����^~��#���n~���†{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
\viewkind4\uc1\pard\f0\fs24\par
}
�€����~~��#���Ž~���þ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La ecuaci\'f3n a resolver presenta el patr\'f3n del tercer caso particular.\cf0\par
}
�€����ž~��#���®~���ý{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Por lo tanto, por sustituci\'f3n directa, se obtiene la soluci\'f3n final:\cf0\par
}
�€˜���¾~��¸���Þ~���ÿþÿ
S�i�m�p�(�U�s�e�r�)�+‡�ÙÎ÷Ã?R�������,"C2"^3*#e^"C2"+"C1"^2*x+"C1"*"C2"*y-"C1"*z=0�€����î~��#���)����Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs40 Ejercicio 6\fs24\par
\par
Ejercicio 6.a\cf0\par
}
�€8���9�������I����ÿþÿ�U�s�e�r�������ð¿S�������5EcuacionDelCalor(2*SIN(3*x)-3*SIN(2*x)+5*SIN(4*x),pi)�€����Y���#���i����è{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n de la ecuaci\'f3n del flujo del calor:\cf0\par
}
�€����y���#���‰����Ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        \u8706?^2u   \u8706?u\cf0\par
}
�€����™���#���©����æ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      k\'b7---- = --,  k > 0     0 < x < L     t > 0\cf0\par
}
�€����¹���#���É����Ï{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        \u8706?x^2   \u8706?t\cf0\par
}
�€����Ù���#���é����ã{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      u(0,t) = 0              u(L,t) = 0    t > 0\cf0\par
}
�€����ù���#���	€���Ù{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      u(x,0) = f(x)           0 < x < L\cf0\par
}
�€�����€��#���)€���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 viene dada por:\cf0\par
}
�€����9€��#���I€���È{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24               \u8734?\cf0\par
}
�€����Y€��#���i€���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      u(x,t) = \u8721? An\'b7sen(n\u59330?/l\'b7x)\'b7\u59328?^(-n^2\u59330?^2/L^2\'b7kt)\cf0\par
}
�€����y€��#���‰€���Ã{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24              n=1\cf0\par
}
�€����™€��#���©€���Ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24                    L\cf0\par
}
�€����¹€��#���É€���ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24  con    An  = 2/L\'b7\u8747? f(x)\'b7sen(n\u59330?/l\'b7x)\'b7dx\cf0\par
}
�€����Ù€��#���é€���Ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24                    0\cf0\par
}
�€����ù€��#���	����ö{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 Como L = \u59330?, la expresi\'f3n anterior se simplifica quedando:\cf0\par
}
�€��������#���)����È{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24               \u8734?\cf0\par
}
�€����9���#���I����ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      u(x,t) = \u8721? An\'b7sen(n\'b7x)\'b7\u59328?^(-n^2\'b7kt)\cf0\par
}
�€����Y���#���i����Ã{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24              n=1\cf0\par
}
�€����y���#���‰����Î{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24                    \u59330?\cf0\par
}
�€����™���#���©����ð{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24  con    An  = 2/\u59330?\'b7\u8747? f(x)\'b7sen(n\'b7x)\'b7dx\cf0\par
}
�€����¹���#���É����Ç{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24                    0\cf0\par
}
�€����Ù���#���é����Ë{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 As\'ed, el resultado es:\cf0\par
}
�€8���ù��� ���	ƒ���ÿþÿ	S�i�m�p�(�#�8�3�)�������À?T�������ÿº�2*#e^(-9*k*t)*SIN(3*x)-SIN(12.56637061)*(1.591549430*SUM(#e^(-0.1013211836*pi^2*k*n^2*t)*(-1)^n*SIN(0.3183098861*pi*n*x)/(n-4),n,1,inf)+1.591549430*SUM(#e^(-0.1013211836*pi^2*k*n^2*t)*(-1)^n*SIN(0.3183098861*pi*n*x)/(n+4),n,1,inf))+SIN(6.283185307)*(0.9549296585*SUM(#e^(-0.1013211836*pi^2*k*n^2*t)*(-1)^n*SIN(0.3183098861*pi*n*x)/(n-2),n,1,inf)+0.9549296585*SUM(#e^(-0.1013211836*pi^2*k*n^2*t)*(-1)^n*SIN(0.3183098861*pi*n*x)/(n+2),n,1,inf))�€�����ƒ��#���_ƒ���Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red255\green0\blue0;}
\viewkind4\uc1\pard\cf1\f0\fs40 Ejercicio 7\par
\par
\fs24 7.a\cf0\par
}
�€8���oƒ������Ÿƒ���ÿþÿ�U�s�e�r�������ð¿U�������:EcuacionDeOnda(x*CHI(0,x,pi/2)+(pi-x)*CHI(pi/2,x,pi),0,pi)�€����¯ƒ��#���¿ƒ���Ü{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 La soluci\'f3n de la ecuaci\'f3n de onda:\cf0\par
}
�€����Ïƒ��#���ßƒ���Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24          \u8706?^2u   \u8706?^2u\cf0\par
}
�€����ïƒ��#���ÿƒ���î{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      a^2\'b7---- = ----          0 < x < L            t > 0\cf0\par
}
�€�����„��#����„���Ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24          \u8706?x^2   \u8706?t^2\cf0\par
}
�€����/„��#���?„���ñ{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        u(0,t) = 0            u(L,t) = 0            t \u8805? 0\cf0\par
}
�€����O„��#���_„���ó{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24        u(x,0) = f(x)     \u8706?(u,t)|(t=0) = g(x)     0 < x < L\cf0\par
}
�€����o„��#����„���Â{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24 viene dada por:\cf0\par
}
�€�����„��#���Ÿ„���È{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24               \u8734?\cf0\par
}
�€����¯„��#���¿„���ÿ��{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24      u(x,t) = \u8721? ( An cos(an\u59330?/L\'b7t) + Bn sen(an\u59330?/L\'b7t) ) sin(n\u59330?/L\'b7x)\cf0\par
}
�€����Ï„��#���ß„���Ã{\rtf1\ansi\ansicpg1252\deff0\deflang3082{\fonttbl{\f0\fmodern\fprq1\fcharset0 Derive Unicode;}}
{\colortbl ;\red0\green0\blue255;}
\viewkind4\uc1\pard\cf1\f0\fs24              n=1\cf0\par
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