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Sice both Ppl) amd gr) owe cmtinuous functems  for

every t eR ,  +Hu IVP has a Wn:qute selutron .
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d) By (), as t—e, Y (+) will osallate about 4,
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a) The ODE is nonlimar Since (P we write it m HU farm

F(X,9) = ok , Hun P(X%) (s nenlinear

! (i+x%)

. term -

m Y becanse ef the

b) wWe nud o sfudiél the cmtinuity of ‘ﬂ/uchHcWW.lg +wo funcfims:

— and aﬁfu,mf "- -l

}(X/?): LJ (l-{-)(:l) i+x ‘9‘2.

BC*’L\. FMnC'f'(ﬂ;Y\S e Ca‘n‘h:nVlOMS f/.VL X €VM‘3WL\.£/Y€ .
Both functims are Cmhinuets m Y everywhore ecept at 9=0.
Thivefore by tha theorem on e existance K uniqueness of Har Solutan

of nenlinear NPfs (Theorm z.q.ﬂ , thare exists a wmgue

S"C’fu’tfb;m aumwncf e im'h-a-l Powlt X=0, tg:_Q .

c) T ODE s 5=e/3wmbi€, becanse i+ (am be writtem wn the fam

(K)—' 2 R
I W&

N(Y) - ‘;,l/ = M(X) where % N(3) =3

d) Sima e 0DE S sepavable, we G integrate both sides of
e equatim  N(9)- 9 = M) as fallows
X 29
Jl} Ny ds = J Mmes) ds =y J sds-j — ds

i+

= [ ] [ln (|+s?')]

(=X

§=0
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Simce ’-f—X121 VxelR, +ham \n(i-{-xz) 70 is  well defivud

Hemee , uwnder e vadical g alwams  positive amd  well dibingd .

Move oveN, oyt of A dwe SolwAiens  widla = g‘i%\v\s . c-n\\a Ha

amgatve  Sign  seksfies e Tc =y (\é: Jurz mpaas | @

e) Here is 4w plot of Ha solwtrien (A)  fov Xe[o,\0]
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w) The oDg is nelinear since  if we write it m AL form

L) we nud to study fhe comtimuity of Hu fo
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cﬂ-l—_ ﬁ()(zg) =

because

‘F(X/‘g..):

Erv both functims o be
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2) X >0
3)

4) 4 $o
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amcf %J‘(KR&): _ ‘34_ lmx

well d,ef'-w{ec] omd cmtinuous , we nud

( becawse of Hha texrm .\;)
(because of M tom ln X )
\

( becawse o the terw —*)

(because of tha torm )‘?}')
rs Y\ii%\i\\)tﬂ‘hocdr -

well  defwed amd conhinuwowns, +han by Thenem 242

X=72, L3:'\ .

dhow ot Haa 0DE s exact, we first wrive o

B

oY= | -
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winexe
N(x)= 29 W x

C\‘I\QCK \(: M-a__’r Nx =0 :

PaS

?:—; M, + N =0 =y The ODE is exact.
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d)  Swmea e ODE is eact, fuve edsts a function (%) such tad:

u bl
- I T
¥ = -m = == O
¥ - N = 24 b % (2)

& ;
(ﬂ *T-? Y(x{‘ﬁ-\ = J (:3; o [)C\x -‘? {S{y\a x>o = \n \X\ :l\r\ X}
= YNz wmx - x +e(9)

@)= 2% Wx + ) =294 Wx = Cipy=o = c(9)=¢,

= wu9) = 4 lx — X 4G,

= Ta  solution s f,'m/;f{cif/; given by Hu equatim Fx9)=¢,
59' _ _ —C

w]ni'fflm veads *gll/ﬂx‘-x--f-%T-Q = Y Inx =X = C;=¢,
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By Ic: 9(D=1 = 1-m2-2=¢,

= (mff{cé'f' form  ef the ol uttan kgzinx - X = lnz-z_\(‘!’)

To fimd i GXFMH- form of tha solutinm  we solve (¥) for %

> B i"\[x otk S For x>2, under ta tadieal (s positive -
ln x
i o q el T X+[w?.-7_
MoveoveX, onld Hao positive Sign sanisfies the TC. %\E_\JT
e) Here ave the plots of tha solufuan obtamud by both explicit L implicit
explicit form implicit form forms.
= | ' 2
s 1 £t
0.5 0.5
0 ' 0



