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2.5 Linear First Order Differential Equations

d
d_ic/ + P(x)y = Q(x) General form of linear Equations

where:
P(x): The function adjacent to (y) when the coefficient of % is equal to 1.
1 s 2 s Laie y V5 sl 1) 5o 2P ()

Q(x): Theright side function is free from (y) and its derivatives when the coefficient

of 2 s equal to 1.
dx

1 5 s Z_i’d,amum ailiida s y el (pe AN 5 Siadl Zeal) S AN 58 2 Q(x)
To Find General Solution for Linear Equation:

let () is an integrating factor; then multiply the general linear equation by (r):

d
(7 + APy = ()QE)

let:

dy d
)+ Py = Q) =——(ry)

d d
(r)d—i] + (IPEY = () e (1)

d
and (r)Q(x) = a(ry) R ¢

from eq. (1):
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dr

d d
(ot P@y =122+ y—

dx

dr
(r)P(x) = Tx — re — arrangement

gz P(x)dx - fg= fP(x)dx

Inr = jP(x)dx cpd yhall o 23l

wr=elPMdx . (3) integrating factor for linear equation

from eq. (2):

(r)0Q(x) = j_x (ry) — re—arrangement
dry) = () dx [ aew = [mewax +
ry = j(r)Q(x) dx +c

1
hy= ;(j(r)Q(x) dx + c) e (4)
Sub eg. (3) and eq. (4) to get:

wv=eJ P(x)dx( [P()dx . ) general solution
y=e je Q(x)dx +c for linear equaion

Example (1): Solve the equation dy — ydx — x dx = 0?
Solve:

d
d_icl + P(x)y = Q(x) general form of linear equaion

d
dy—ydx—xdx=0 }+dx d—z—y—xzo
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~Px)=-1, Q(x)=x

Ly = e—fP(x)dx (j efP(x)dx . Q(x) dx + C)

y=e‘f‘dx<jef‘dx-xdx +c>

Y=ex<je‘x-xdx +c>

SalSill (5 yai Cagas igh  Jsaall Ayl o) (w0 - dv) Ak dag o) W) Gl e JalS ) cdiadla
(u - dv) &kl

-X . . 1
fe x dx use (u - dv) to solve integral Jsaall ik Lo Lela lSaYL,

fu-dy:u-v_jv.du a0 daiia gal)

let u=x - du = dx

e ¥ dx - v=-e*
y:ex<—x-e‘x—j—e‘x-dx+c)

y=e*(—x-e*—e*+c)

y=—-x—1+ce*

Example (2): Solve the equation y — 3y = 67
Solve:

d
% + P(x)y = Q(x) general form of linear equaion

~P(x)=-3, Qx)=6

ny=e JPMAx (j el POIx . 0 (x) dx + c)

3’=e_f_3dx<jef_3dx-6dx +c>

Y:e3x(je‘3x-6dx +c)

y=e*(-2e +¢) - y=-24ce**
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Linear First Order D.E.

Problems:

H.W: Solve the equations:
1) _’),/ + 1yTx =x%—x
2)(x—y)dx+xdy=0

3)y+y=e* y(0)=2

x2
Answer:y = (1 — x) [—7 + c]

Answer:y = x (—Inx + ¢)

1
Answer: y = > (e* + 3e7%)
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