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Mathematics Il

3) Linear Equation (first order first degree)
Alinear of ordinary differential Equation

(ODE)can always be put in to the standared from

dy _
ax p(x)y = Q(x)

p = (integration factor) - p = e/ P)dx
eqation[y = e~/ P@4x « ([ p x Q(x) + C)]
Example// Solve % =eX-Y

Solution/

dy x dy B
a+Y—e “’E"'P(x))’—Q(x)

p(x) =1 &Qx) =e*

p= e/ pP®dx — of1dx — oX

}’=e'f”(x)dx*<JP*Q(x)+C>=e‘X*<feX*ede+c>

1 1
e X x (j eZde+c> = e‘X<EeZX+c> = Ee"+e‘xc

. d
Exercise: Solve d—z — 3y = x?
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# Bernoullis Equation
using when not linear equation

The general form

dy _ n 1
dx TP@y=Qexy" (m=*1)

1-n du _ndy
Assume u = y - Ix = (1 — n)y dx

dy 1 ndu .
- = — —_— 1
dx 1—ny dx sub in ( )

d
2 p(x)y = Q(x)y" + y"

dx
d
- [y‘" d—i + p(x)yl™ = Q(x)] ...... (1)

Ly 1L o ou = 0|+ -
y 1—ny dx P B
:[‘;—:‘ +A-n)pEu=>1- n)Q(x)]

D43 242
Example// Solve LTIy =Xy

Solution /

V9.
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- 4 du -1d
Assume u=ylmsy=y15=2=_"2

dx  y2dx
dy  ,du b »
1z~ Y gy Subinequation
- —p2 % —2@+i—x2—>d—u—3—u——x2 is linear
Y'Y ax T xy dx x

px) =— &Q(x) = —x*
p= ef_Tde — e-3lnx _ 43
y = e Jp@dxy (jp*o(x) +C)
= x3 « <f x73 x (—x¥)dx + c) =

-1
x3 x <j7dx+ c) =x3(-Inx+c¢) = —x3Inx + x3¢

; d
Exercise: Solve =~ +7 = xy?

X
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