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A frrs}— ocder DE is said +o be Se!oamlole, :'7[

i+ can be written as

Thaot s

/7

C‘ = .
ny_ = (j(x> l«(:j)

we cCcan fac+ar 'H«.e_ Vlosﬂ-de(\:\/ahva ‘)'e.rms

as o Frodud— o,f an X"Pod‘{- ond & 'ES-—PN‘-I-.

8.3-, dﬂ _ X - L = Se ara ble
dx = Y (= % 3> F
d—i‘j = X+ & in— = Sin (X ) = Non- SePowo.ble
d x 5 g d % \‘]
To Solve: Sf(:l— wp +he Atfgere/\hal.) SeParad-e_

AH _ i _ J
vl th)k(:j) = L\Tg) AZj = j(x) X

'HA& X's and ’lj's) ond in'l'ejr‘a."e.’

= JL:T%) J:j:Jj(x)clx




&" Sol\le. c'_:j - L
dx “('j

olution : A - X = = A
Solut ﬁ._ X = ncl'n X dx

X J
= Jndj =JX¢JX

Now isolate for = ’L‘z _ x + C
v - ven;enc
3 (i FoSSib\e‘.) A 2 2 For con <

Pt N

No-‘-g'- When D=1 we 36{- 3:")("1-1__‘ Which 35 }he Solwtion

we Veriffed i\ owr |a.$¥ e,xo..mp|e!

If uWe ore 4ol the value of the unknown function

'b at  Some jivcn X, We Can ‘:chuu‘e out +he

Nbi‘-ro«:s constont. A DE 'l‘ose\—he(‘ with Poin-’- (Xo,jo)

S C,wue-A on anitial value ,problem (IVP).




Q Solve the TIVP A"( - X XQax ) 3(1): 0.

d% 3y*
SO'LL"’{O/\Z J 33" d»-j = J xz,lx O(Y o 18P! X
X
w = Lnx veZ
du:.';dx d\/:xdx

Q'X.S:’)‘(;/QV\X‘ é{';/&x

u.smj 50)=o, we have

3 2 2
= = i —_>.<_ 3=\- - L
3 zﬂnx H-\-(‘,i— 0= Tl -gre
=0

hence cC= l’l-, .

3 x* X% L
== - — - —
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Ex‘- Find +he .je.neer Solution +o CJ%_ = m

Solution : J lr 2y* dU = cosx dx @
Y

=> J (::ij?_'b) 0]3 = Sinx+ C



= ﬂv\|3|+’32= Sinx + C
- ——————

Cown't Solve for Y= Fx), so well stop here.

BUT WALT — +here may be ancther Solution!

We divided ,ij :j in the ficst Step @ > but what

if y = o?

v NS
The nototion "JEO" means 4y=0
n x
"5 is  identically /constantly O.
J/ J

We'll need 4o check +the BEO Case SQPMOJ\‘&\AI.

'_]:S: ’3—30 -\—\,\e,v\ — =0 a.ncJ Cos X = M =0

General Solution:

Y0 oo £A|'j|+'31: Stax+rC  CeR




Ex: Solve the TVP "'j’= Xj , ’5(0)=2.

Solution: A - — Cl _ .
b d% =Xy = ?--xdx if :ﬁo

(lpu.+ in Hiis case 5(0) =2,

= Jd_n -_-Jx dX So 550 ism+ ross:kle!)
Y
z
= ﬂ.nl':]l = X? + C

X 2
+C c X

_—_>|3l=e_7'_ s ee®

x* x*
2
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1 C_\ 2
= =+ | -
= 3——6 e = Ae
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For Convenieace, Write A=%¢

US:nj Yhe dnitial condition 3(0)=Z, we hove

2

2=Ae” = A1 = A-2.

(e]

Thus, B: Qe

Aciehtionai E xercises

1. Find +the jcneral Solution 4o %LJ_: Hz‘
x



2. .SO'\/Q, the IVP ﬂ: SXZ"'L/X')';{ , j(o)= -

dx &)J‘ZL

Solutions

2.

we'll Sclpora.#e clheck J =0

dy _ ur =
d_x :’j >J C’jjlc’x

Let D=-C
= j = —X—C “/
=) = ( ) DeR
47 Dx
Check Y4y=0 AJ =0 , jz-’-' O CQZual!)
o dx
= 3.—:0 is a Solution!
Thus =0 or 2 ! DelR
3 J D-x '

‘JJ_ _ 3x+Yxe2 (2y- D dy = (3x‘+‘{x+2)clx
dx 23-2 J

= \jl_ QJ = X3+ AP F A+ C



S-‘nob ’5(0) - ‘_i , We l,\_a_ue_

(Y -2 = 07+ 20 +2(0)+C
-—

=3 =0

ond hence C 3. Thus,

b‘-;zj = X +x +2Ax + 3.

Solve for Y 10\1 C.om]>|e.+t'/|q +he Sguove :
T4 B J -

(wjz-QJ+ ) =1 = X+ Ax + 3

= (3—01 = 1+ (x”+ 2xT+2x +3)

=yt e aeeand

= ‘3=1*—\l><3+52x"+ax+‘/

|-'\owe,ue.r, on{j

3—-' 1—JX3+2X2+QX+L{

.Sa:l-i.S—Fie_S the wnikial condition 3(0) =-1.



