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Solutions to Homework Assignment 3

MATH 256-01
Section 1.3, Page 22
To Keep: 1-21, 23, 28

. Second order linear.

. Second order linear.

. Fourth order linear.

. First order nonlinear.

. Second order nonlinear.

. Third order linear.

d
. Since y] = e! = yi, €’ is a solution of y”" — y = 0. Likewise, y4 = cosht. (Recall that p cosht = sinht

d
and p sinht = cosht.)

y; = —3e73, and y = 9e 3. Thus 3} + 2y’ — 3y = 93! — 673! — 33 = 0.
yh =yh = e, so yi +2yh — 3ya = ! + 2e! — 3e! = 0.

Y =342t soty —y=1t(3+2t) — (3t + %) = 3t + 2% — 3t — t? — t2, as desired.

yi =1/3, ¢ = 9" =" = 0. Thus ¢/ +3y{" + 3y =0+ 0+t =1.
yh=—et+1/3,yf =et=—yy =yy”. Thus vy +4yy' +3y=et —de P + 3t +t =1

1 1
Y, = 515*1/2 and gy} = —it*?’/?. Thus 2t%y) + 3ty — y1 = —2t2(t=3/2/4) + 3t(t~1/%/2) — t'/? =
—t1/2/2 4 3t1/2 )2 — 11/2 = 0.
yh = —t=2 yf = 2t73. Thus 262y + 3tyh —yo =4t~ = 3t=1 —t71 =0.
yp = =203,y = 6t~ Now 2y + 5ty; + 4y = 6672 — 10t 2 + 472 = 0.

yh = =2t 3Int +t73,y) = 6t 4Int — 2t=* — 3t=* = 6t *Int — 5t=%. Thus t2y) + 5tyh + 4y =
(6t=2Int — 5¢t=2) + (=10t ~2Int + 5¢t=2) + (4t~ 2Int) = 0.

, ) sint . . 1"
y' = (—sint)Incost — (cost) - P +sint + tcost = —sintIncost + tcost, and y”’ = —costlncost +
cos

sin? ¢

1
4+ cost —tsint = —costlncost + —— — tsint. Thus,
cost cost

1 1
y" 4+ 1y = —costlncost + p—, —tsint + costlncost + tsint = —— = sect.
cos

t t t
y = 2tet” / e dstet e 4 2tel” = 2tel” / e " ds+1+2te’” . Thus y —2ty = 2tet” / e ds+
0 0 0

2 12 t _s2 12
1+ 2te* — 2te e % ds—2te" =1.
0

. Let y = e™. Then ¢ + 2y = re"t + 2¢™ = 0 if and only if r = —2.

Let y = e™. Then y” —y = r?e™ = €™ = 0 if and only if r = £1.

Let y = €. Then 3y’ + ¢/ — 6y = r2e™ + re™ — 6e™ = ™ (r? +r — 6) = " (r + 3)(r — 2) = 0 if and
only if r = -3 or r = 2.

Let y = e"t. Then y" — 3y"” + 2y' = r3e" — 3r2e" + 2re™ = re"t(r — 2)(r — 1) = 0 if and only if
re{0,1,2}.
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Let y = t". Then t2y" + 4ty + 2y =r(r — D)t +4rt" +2t" =t"(r> +3r +2) =t"(r + 1)(r +2) = 0 if

and only if r = —1 or r = —2.

Let y =t". Then t2y” —dty' + 4y =r(r — 1)t" —4rt" + 4" =t"(r? = 5r +4) =t"(r — 1)(r —4) = 0 if

and only if r =1 or r = 4.
This is a linear second-order PDE.

This is a linear fourth-order PDE.

x
202t

Uy = —

(W/t)1/2e*"”2/(40‘2t), and Uz, = —

202t

(W/t)1/267w2/(4a2t) + (7T/t)

2
Uy = 7%“/15)71/26%2/(4@!%) 4 (ﬂ/t)uszefﬁ/(m%)

4o

t2



