MATH 3860 Solution to HW 6

. (10 pts) (Sec 3.3 Problem 15)
Solution: Rewrite the equation as y” — %2y 4+ 22y = 0. Let p( ) =

o “2y

—H2 — 1 — 2 Now the Wronskian is W (t) = ce” /P4 = ce=J(-1=7)dt
2

cel A+3)dt — qot+2Int _ Lot 2Int _ Loty2

. (10 pts) (Sec 3.3 Problem 18)
Solution: Rewrite the equation as y” — 2%,y + a(aﬂ)y = 0. Let p(x) =

1 x2
—-%,. Now the Wronskian is W(z) = ce™/?@% — ce [T
C@f(%)dx — Ce—ln(l—zz) —
and du = —2zdx to get [(25)de = — [ & = )+c=—In(1l—2?) +ec.
. (15 pts) (Sec 3.3 Problem 20)
Solution: Rewrite the equation as y” + 2y + ¢'y = 0. Let p( ) 2. Now

the Wronskian is W (yy, yo)(t) = ce™ JPOd = ce=[ 3t — cof (Dt — o2t —
ce?™t = ct?, Using W (y1,y2)(1) = 2, we have W (y;,y2)(1) = ¢- 1> = ¢. So
c=1, WW(yy,y2)(t) = t* and W (y1, y2)(5) = 5% = 25.

. (10 pts)(Sec 3.3 Problem 24)

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

. (10 pts)(Sec 3.4 Problem 11)
Solution:Solving r% + 67 + 13 = 0, we have » = —3 + 2i. Note that
e(T3F20t — =312t — 73t cog(2t) + je ™% sin(2t)

Thus the general solution is y(t) = c;e 3 cos(2t) + coe ™! sin(2t).

. (15 pts)(Sec 3.4 Problem 18)
Solution:Solving 72 + 4r + 5 = 0, we have r = —2 +i. Note that (-2 =
e 2ttt = 7 cos(t) + ie? sin(t).
Thus the general solution is y(t) = cie™* cos(t) + coe 2! sin(t).
Taking the derivative of y, we get
y'(t) = —2cie ™ cos(t) — cre 2 sin(t) — 2coe ™ sin(t) + coe ™t cos(t)
= (=2¢1+cp)e 2 cos(t) + (—c; — 2¢2)e? sin(t). Using y(0) = 1 and ¢/(0) =
we have ¢; = 1 and —2¢; + ¢, = 0. So ¢ = 2¢; = 2. Hence y(t)
e cos(t) + 2e % sin(t).
. (15 pts)(Sec 3.5 Problem 12)
Solution:Solving r* — 6r +9 = (r — 3)? = 0, we have repeated roots r = 3.
Thus the general solution is y(t) = c;e3 + cyte®.
Taking the derivative of y, we get
Y (t) = 3c1e3 + coed + 3eote® = (3cy + co)e®t + 3eate®.
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Using y(0) = 0 and ¥/(0) = 2, we have ¢; = 0 and 3¢; + ¢; = 2. So ¢y = 2.
Hence y(t) = 2te®.

. (15 pts)( (Sec 3.5 Problem 28))

Solution: Rewrite the equation (z—1)y"—zy'+y =0as y"— -2y + -y =
0 Let y be a solution of (z — 1)y” —zy’ +y = 0. By reduction of order, we
have ()" = ced T o JOrEDE  peliinGo) _ Cet(am1) _ C(x —1)e".

(6.7:)2 - e2r - e2r - e
So L = JC(xz—1)e® = —Cre"+Dand y = y(—Cxe *+D) = e*(—Cre “+
D) = —Cx + De”. So the second independent solution is z.




