%|5.3 ~— Firs+ Order Linear Di.‘qerenha«( Ez-ua{-ions

A :f:rsi- ocdec Lineom DE has +he )Curm

A(x)-j' * By = CO), where At O

_64_- X;Ijl + 23 = X <— tineos!

1j/+ le= 1 3-3'=X “—— Non- Linear!

A\+erna¥;vel:j, d;v:dmj bJ AK) | i+ can be wribben as

3’+ P(x)-:j = Qx)

Lets stort with on example, then we'll explore

'H\CL 39,»'\ eral S-l-r'od‘e(j 3 ,

&" Lets solve Hne, fineo\r DE Zj'q—%.:j: i

2

For this DE, multiply both Sides bq X .
J J




We  get Xzb’ raxy - x* = (xzj)) - %
\_——\/_/

Note: ) HS is now (xzj)l 53 Hhe Froclu_-} rule!

Now inteqrate both sides ond Selve -Fw
J

Y
d

3
X ,c
3

(XZ:O/ dx =szd>< = xzj =

= = Xy <
3 E e R

Tn jeneral, we Solve \qj’+ P(x)j = Q(x) ‘od

Mud.f.i]:)(jinj botl, sides b,j
We coll +his

PO dx / an ;nl-a;m’ran;
/”(X) = e}j fa.c-{-or.

——————

~ -’,




M You coan write Ln(xX) instead o{— Lalx]  when
C,alc.u\od-:r\j P (x). You con also omit +he v O
Tl\e. reswl+ wil be -H«e, Same When /4 19

multiplied nto the DE!

\/\/L\q 1S it LQIP)C\JL to multiply by /4(><)??
J ' Y

\/Je,“ ..~  Since

oo - éii:: M = G POx),

=M(x) = P(x)

He DE 3’+ P(x)j = Q(x) becomes

FOy e PO PEIY = p(x) REX)
=00

=2 /«(x)-:jW /‘,(X)':‘j = M(x) Qx)

= [/“(’0'3] 5 M(x) Q)

Now ih‘\—&jco&& both sides and Solve jcor ’8.’



Ts  Solve A(K)J’s* B(x)J = C(x):

1. Write +he DE as b'+ P(x):j= Q(x)

Q. Mu,(,(:ipl:] both sides bD /4(x)= e- Peg dx '

/
3. Rewrite +he LHS as [/“(")'3]
4. In{-&jr‘mle, both sides with re.Sfe_c.Jr 4o X.

5. Solve )[or 2j .

Ex: Solve )(}j' — ’\3 = XZCOSX

Solution: First divide }ﬁ X o ﬁe+

3’— Lxﬁ = X CoSX
This is Lineor with P = -_>'?. We \Mu/_é.'pb Jij

A I IO N

M) = e e = e = X

to je—\'



= |Y = XSinx Cx, ceR

Ex: Sqlve the TVP ’B'«\El)(“j =YX , 3(0)’ 7/

Solution: This is a Linear DE wilh P(x) = X, hence

j&xdx X2
we Mu.“'\?l\\s bj /"(x)= e e . We have

2 xz xZ

JI+2XJ=X = &J'* 2><6j = {4xe

=> [ej] lee

Tategrate!

= ex‘j - JL{XQXIC]X (le+du=2><;>
W=LKX

v eys ajeu‘* - e e



- C
5 1j L+ =, CelR
U.SMj the initiad condition ;\I(O)z;, We je-"

= C=5

C C
7= R"'e(O)" = 0?"'T

Thus, :j= X+ ;z

Note: The above DE is also se.FOJ‘a-ble.‘. th $°|Uir:j

Hee problem u.sizﬁ the methods of $1572 1

Additionad Execcise:

Solve 4hke TVP RX5,+3 =RXZ , 3(')=0.

Solution:  Divide ij Ax  +o je{—

) |

|
which is finear wiH, P&) = 3% . We Mu({;rfj 192



\};jl"glﬁ'j: XJx = [J—;jj’: ><3/z

= RB:JX
PY2Y
> Xy 5x +C

3/2

dx

’l,(s:nj y(l)=0, Wwe je+

2\ _ _ -2
JT'O = 5(1) + C = (C-* /5

‘=0 =z/§

T}qerefore )




