Homework 2 Solutions

|) Solve -*he j-oljgwins system

@ Yr-29y+bLz2 =0

® X-y-&=0

@ 2k =y + 3% =0

Solution: |f We Subtract 2¢ from o, We arrive at at 0=0. Hence

is i 1 . = he

@ 2x-y+3t=0

€® x-y-t=0
a'=b' : X+4Y+t =0 = x=-4Yt

—4t-y-t=0 = y=-5¢

The solukion is siygn by

{(-4c,-s€,+) | ter)
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2) SKetch a siope fFicld for the ODE dX =XV and determine Its

domain. SKetch two solutions such that  y(0)=0.

Solution: a) Slope Field
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l-) Two solutions 5Mphe¢ 3
-4
c) Existence and Uniqueness 3=

= xy /3 = $(x,y)
X

dyflx,y)= 5y
Note that F(x,y) is continuous
on the curve y=0. Therefore, <*the soluktion (s nhot unique

on R* but 9yF(x,y) is discortinuous

When the initial condition y(Xo,)=O.
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Set vz Yx D TE= S x+v

av V241
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Substituting yields 1 AX X+V= Y =VEY

Solution ! \'/3 =2x2( loglxl + C-)

dy

b) ax=" (2xy+y2eest0) /02 aysingx))

Solution : Rewrite as

(2xy +y2cos(x) dx + (X"+2ysin(x)) dy =0

| Is this ODE exact ? 2y M= 2x+2ycos(x)

dax
= v= "% (s=|_>om-tion of variables )
|
= ZTV* = loglixl+c
1oy? ~
> 72 = lojlxl-i-c.
> y2= Zx‘(lglxl-‘—c)

9x N = 2x+2ycos(x)

Therefore, equation is exact.

) Inkegrate wrt X J 2xy+yreos(x)dx = X y+yisin(x)+ F(y)

2) Differentiote Wrt y: X*+ 2ysin(x)+ §'(y)

+ P X2+ 2ysi + ! = X2+ 2ysin(x)

4Y) Solve for $(y): §'Uy)=0 = f(y)=c.

Solution: X*y+y2sin(x)= ¢




