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WATER BER

First order ODE

Y +a(z)y = f(x),y(xo) = yo
Second order ODE

y'+a(@)y +b(z)y = f(2),y(z0) = yo,y (o) = 11
nth order ODE

Y (@) Fan_1(2)y" () +- - Far (@)Y (2) +ao(x)y(x) = f(x)
initial conditions:

n—1

y(ﬂﬁo) = ymyl(Io) =Y, Y (%) = Yn—1

Homogeneous if f(z) = 0, otherwise nonhomogeneous.

Linearity if y; and yo both satisfy the homogeneous ODE, then y; + y, satisfies the homo-
geneous ODE.

Existence and uniqueness theorem: if ag(x),---a,_1(z), f(z) are all continuous on the in-
terval (x1, z3).

No. of independent solutions
y —y=0
Sol.: y(z) = e*, e, cosh(x), sinh(z) all satisfy the ODE
only two conditions to determine the coefficients.
what is wrong 7
Linear independence and dependence
c1y1(x) 4 coyo(z) = 0 — only choice of ¢; = ¢3 = 0.
1y (x) + coyo(z) =0 — ¢4 £ 0 or c3 #0.
Vector space : (0,1) and (1,0)

xT

Function space : €*, e, cosh(zx) and sinh(x).
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