Solution to Quiz #5 and HW 6

. (quiz problem, (Sec 3.2 Problem 9))

Solution: Rewrite the equation as y" + %3¢/ + ;715y = i7°5- The coef-
ficients are not continous at ¢t = 0 and ¢ = 4. Since ¢, = 3 € (0,4), the
largest interval of existence is 0 < ¢ < 4.

. (quiz problem, (Sec 3.3 Problem 15))

Solution: Rewrite the equation as y” — %2y + 2y = 0. Let p( ) =
2 — 1 — 2, Now the Wronskian is W (t) = ce™ /P0# = ce [(-1-D)dt
cel A+t — Lot+2Int _ Loto2Int _ oot42

. (Sec 3.2 Problem 16) Solution: Since y(t) = sin(¢?), we have y(0) =
0, ¥'(t) = 2tcos(t?) and y'(0) = 0, By the uniqueness of the solution
of homogeneous equation, we must have y(t) = 0. This means that
y(t) = sin(¢?) can’t be a solution of 3" + p(t)y’ + q(t)y = 0.

. (Sec 3.2 Problem 25) Solution: Since y;(z) = x and ys(z) = ze®, we
have yi(z) = 1, y{(x) = 0, y4(z) = e* + zeand vy, (x) = €* + e* + ze® =
2e® +ze®. So 2y —x(x+2)y) + (v +2)y; = 0—z(x +2) + (r +2)x = 0 and
:c2y§’ z(x+2)yh + (242)ys = 2*(2e" +ze”) —x(x +2)(* + 2€") + (T4 2) 2" =
222" + 2% — 2% — 23 — 2xe” — 22%e” 4 2%e® 4 2we” = 0.

So y; and y, are solutions. The Wronskain W(x) = y1v5 — ya21/}
x-(e* +xe®) —xe® - 1 = x%® # 0 if x > 0. Therefore y;, and y, forms a
fundamental set of solutions.

. (Sec 3.3 Problem 18)
Solution: Rewrite the equation as y” — 2%,y + aletly — 0. Let p(z) =

19:2

—-22_. Now the Wronskian is W(z) = ce /P@dr — ce” /TR
1—22° = = =

cef( 212)‘11’ _ Ce—ln(l—xQ) —

and du = =—[% = _In(u)+c=—In(l-2%) +c

. (Sec 3.3 Problem 24)

Solution: Suppose y; and y, have zero at t = ¢,, then the Wronskian
W(to) = (to)yé(t0> — yg(to)yi (to) = 0. By Abel Theorem, we know that
W (t) =0 Thus y; and y, can’t be a set of fundamental solutions.

. (Sec 3.4 Problem 11)
Solution:Solving r? + 6r + 13 = 0, we have r = —3 + 2. Thus y(t) =
cre 3t cos(2t) 4 coe 3 sin(2t).
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