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[18.04] pset 1

1.1

solving for YV
. d! . 32
let y, satisfy: (F — 1)y, =sin2z + 2z +e
x

d* d* 3 d*

— . T —
(Wfl)y—(ﬁ71)(yp+Y)—51n2w+2:1:+e 2(@*1)Y—0
try Y = e™*

(D*—1)Y = (D* = 1)e™ =m'e™ — ™ — m=+1,+i

Y =cie” + coe " +c3e” + e

solving for y,

d4
L Yp1 = sin 2z and Yr2

d4
= + + where
Yp = Ypl T Yp2 T Yp3 = - 4

d"yp .
dIlIZ — Yp1 = sin 2z
try yp = asin(2z) + bcos(2z)
d4
Y _ 164 sin(2z) + 16b cos(2z)
dz*
d4ypl . . .
gt Ym =sin 2z = 16asin(2z) + 16bcos(2z) — (asin(2z) + bcos(2z))
x
b must be 0, solving for a yields a = 15
_ sin2z
LT
dyp2
de —Yp2 = 2r = Yp2 = —2x
d4yp3 3
d:z;4 Y =€ ’
1 3 1 s L 3
Un = pro1® T o1t m0°
_ sin2z 92 + e
AT 80
putting it together
sin 2z e3”

— 2z + 4514

=Y — x —x i —ix
Yy +yp =cre” +coe " +cze” +cqe + 15 )
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1.2

Yp

d2 Yp2
dx?

d?y

— —y=2+z>+¢€°

dx?

general solution: y =y, + Y

let y, satisfy:

d? d?

(W -ly= (W —1)(yp

solving for Y
2

(W—l)yp=2+$2—|—e$

d2
+Y)=2+4+2+e" = (— -1)Y =0
dz?

try Y =™

(D?* —1)Y = (D* = 1)e™ = m?e™ — ™ — m = +1

Y =cie” +coe”

solving for y,

d*y, d*yps d®yps
= Yp1 +yp2+yp3whefed—m§—yp1:2and dmg — Yy = x° and dm; — Ypz = €"
d2yp1
W_yp1:2=>yp1=_2
2 1 2 1 2 2 4 2 2
dzyp3 1
dz2 —yp3:ez :>yp3:D2_lez
1 _ 1 1 11
D2-1 -2D+1 2D-1
11,11,
V=9 p11¢ T3 p-1°
d d
usirg E(emtu) = emt(E +m)u
Y=gt T iy 1f Te”

1 1 1 1
yp:—2+—(m2+2)+—ze“+§e”m=—4—:1:2—Zem+56mm
putting it together

1 1
y=yp+Y=—4—m2—Ze“’+§ezw+cle’”+cze_’“‘
T
=22+ ezsc —4+cre” +coe "

+ 518
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Peoblem 2

—1——7-0 N (D‘L .\Y- O %(mt h-@\m:tl
Y:&b"*bb.x

ylo)=0=osb  O==P \
{2 ) = A-b > “'Z*’Eb"lz ""‘:9

_ L X_ | =X
y*2& -3¢

Peoblem 3

‘ub‘- ‘-\- dx = L (l;&x s lz\n\x\*b
-(Linlxi+c) (Linld 2 Q)

ny =e. (A we \
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“4 wix| <Ll $1nlv)
: ecie? “‘-—-——-e dx

- A@ X"“ . xu‘,
"a.

- ~$ Wnix| ~Linlx)
A& 3‘ + e ‘ x"t”( x

- 'i‘n\!\ ‘ |.‘\,¢|
® Ae ‘ —d

leb vz Wx o dy=dre

A - 4 - -3 -¢
=z Ax’e"’ & ‘%do AXe + X %'('*M**\ rA< € x (Inlret ey

= (A 1n(1+2) k) X
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