1)

y"+x y=1,y(0)=y(1)=0
this differential equation has no solutions

2)

Differential equation solutions:
. 1
¥ix) =x—sin(x) +tan 5 cos(x)

2
Solve % + yix) = x, such that ¥"(0) = 0 and y"(1) = 0:

The general solution will be the sum of
the complementary solution and particular solution.

2
. . . d
Find the complementary solution by solving ﬁm + y(x) =0

X for some constant A.

Assume a solution will be proportional to &
Substitute ¥(x) = ¥ into the differential equation:
i(enx} Lett=0p

dx?

Substitute il:e-”} =1 el™:

S o :

Az E.-'I.I+ E.-'I.I — D

Factor out e*:

(;12 + 1} e'* =0

Since €'* £ 0 for any finite A, the zeros must come from the polynomial:

Prl1=0
Saolve for A:
A=iord=-—i
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The roots A =+ § give ¥1(x) =c, €, ¥a(x) =ca €77
as solutions, where ¢y and ¢; are arbitrary constants.

The general solution is the sum of the above solutions:
Y(X) = y1(x) + ya(x) =c1 €' +ca e

Apply Euler's identity €@ # = €2 cos(f8) + i € sin(f):
¥ix) = ¢ (cos(x) + i sin{x)) + ¢z (cos(x) — i sin(x))
Regroup terms:

¥(x) = 1(cy +ca)cosix)+ilcy —ca) ginix)

Redefine ¢y + ¢4 ascy and i (¢, —cq)
as ¢z, since these are arbitrary constants:

¥(x) = ¢q1 cos(x) + ¢z sin(x)

2
. . . d
Determine the particular solution to ﬁm +ylx)=x

by the method of undetermined coefficients:

. . a2 .
he particular solution to 2229 + ¥{x) = x 15 of the form:
The particul lution t dﬂ

¥plx)=a1+az x
Solve for the unknown constants a; and dg:

2
d }"ph-']
Compute :
P a2

d‘?}rptx]

dx?

— a (] +ds X)
Tax T

=0
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Substitute the particular solution ¥p(x) into the differential equation:

aly plx)
dx”

A1 +dz X=X

+ ¥plx)=x

Equate the coefficients of 1 on both sides of the equation:
a; =10

Equate the coefficients of x on both sides of the equation:
az =1

Substitute @y and ap into yp(x) = a; +a; x:

¥plx)=x

The general solution is:

¥X) = ¥elX)+ ¥plX) = X +cq CcOSIX) +C2 sin(x)

Solve for the unknown constants using the initial conditions:

— o yix
Lompute % :
x

d pix)

= 2 (x 4+ ¢, cos(x) + cy Sin(x))
dx dx

= —¢q sin(x) +¢; cos(x) + 1

Substitute ¥ {0) = D into ? = —¢q sin(x) + ¢, cos(x) + 1:
X

ca+1=10

—- ' I _ ' Cdylx) _ ' i

Substitute ¥'(1) = 0 into == = —¢y sin(x) + ¢; cos(x) + 1
X

—sin(ljcy +cos(l)ca+1 =10

Solve the system:

1 = —cotil) + csc(1)
Co = -1
Substitute ¢ = —cot(l) + cse(l) and
o = —1 into ¥(X) = X + ¢ cos(x) + co sin(x):

¥(x) = x —sin(x) + tan(;l} cos(x)
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