IO

daslall dalalasll slsleoll
ORDINARY DIFFERENTIAL EQUATIONS

O o t o3l Ll S 0 3 N anill ol sue il (VYY)

dN

— = —AN
de

i) B dzd Ny (63l by dnil) U1 ste OLS 13

NO - . o -
( 7 %gjL\Mi gAY C.')b.U\ dde C«Aﬁ L;‘ij ‘{)W\ U'AJ’“) oL:;-\

10 1
[InN]y, = —At

Y4



N,

2=t

Ul Plus L0 M o gkl 3 Slulud \R&

Ny (N)— At
nNO =

= N = N,e™*

N,
ulw N = 706#;3\7}-\;.5.«43)@,:}}

1 1
M o pAM = > & —At=1In <§> = —In2

In2  0.693 o
t=—=— UJl

A A

t d9VNAS N e sl ALl Vsl pladl J1 s (VYY)

dy 2y%+xy dy 1-—-y% .
22 (o - = (
dx x? ' dx X
dy ( dy_x+y+5(
a+ycotx— cosecx (3 dx x—y+2 €
dy 'y y
AT A, ( - =x (
dx+x cosx dx+2xy x (=




Ve bl iloladl oYl

D J

2 d d
dyly:fY__x i

dx X 1_y2_ x (\

:>.I' dy _fdx
1-ya+y) J x
1o £
2/ \1—y 14y Y7 ) %

:%[—ln(l—y)+ln(1+Y)]

=lhx+A4
1+y
= In =lnx+A
1-y
1+
—y=Bx2
1-y

2 av z
ﬂ=2y + xy SV 4 x— = <y_>+ﬂ
dx x2 dx



Ul Plus L0 M o gkl 3 Slulud V&Y

=>lnx=—ﬁ+A
1/x
=>lnx=——(—)+A
2\y
_ —X ..‘
Y = Jnx + B ‘O
du=dxoi.@v=y+bju=x+aula.'%-\&daﬂ\r\m\{(c
:O}g.;\.l.@.u.dv=dyj
d_y_x+y+5 :dv_(u—a)+(v—b)+5
dx x—y+2 du (w—a)—(@w->b)+2
_u+v+5—a—b
T u—v+2—-a-b
2—a—-b=0,5—-a—-b=0 C;aﬁu')i}\
& 3 7 3
u\jbzgjazzo\,@
dv_u+v
du u—v
0l ud v = 0u e gadl alusealy « OY)
dv do
du udu
QTLSJJ‘MJG}

o+ d@_u+v_1+(v/u)_1+9
udu_u—v_1+(v/u)_1—9




V&Y Lol AL ladl oYl

dg 1+86 _1+02

YT 1oe T 1o

¢ 03]

J‘l—edg_ du
1402 ) u

=>f a9 f o dg =Ilnu+ B
1+ 62 1+02%0 T

1
= tan~10 — Eln(l +6%)=Inu+B

= tan~! (E) = lnu + %ln (1 + (g)z)

+B

> tant (D) = u/1+(§)2 +B

o <y +3/2

) =InJ(x+7/2)2+ (y+3/2)2+B )

x+7/2
D on JulS) Jalas (5
I1(x) = exp (J cotx dx) = exp(In(sinx)) = sinx
L OB 14U

dy
— + ycotx = cosecx = — (ysinx) = sinxcosecx =1
Y P (ysinx)

> ysinx =x+B



Ul Plus Lo M o gkl 3 Slulid V&¢

x+B
Ly =

“2 03
Sinx

:j.aJ.aLi:J\ Jolae (»

1(x) = exp (J 2x dx) = exp (x?)
P05 Mg
dy

d 2 2
- = _ x4 — x
I +2xy=x = I (ye ) xe

2 2
= ye* =fxex dx

2

= xzzlx A
ye 2e +

1 2 -
.y=§+Ae‘x ¢03]

td JolS Jelae (5
1
I(x) = exp (J;dx) =el™ =x
ST
dy

y_ d _
I + i cosx = P (xy) = xcosx

= xy = f xcosx dx

= Xy = XSinx — f sinx dx

= xy = xsinx + cosx + A



V¢o Lol ALl Yol

] cosx + A .
.y=smx+—x ¢ 03]

A gj},j Uole (VYY)

dy .
Py =y Q)

Uslas JI Jg 0 sl Jugmd v =y 70D | gotll autserl
uu&\&goﬁjdﬂ&ﬂ\‘wa\mpgbo&gwuj
L05Ss

a=2 3 Px)=Qx)=x

D g
olud v =y (@D o
dv dy
(g — -a
dx (@=1Dy dx
1055 Mg
dy u y* dv p
- = S —Xm—+ P(x X
—HP@WY =yQ@) Szt POy =ye®

1 dv
Td—‘l‘P(x)U =Q(x)

Polud @ =2 5 P(x) = Q(x) =x « Lol U 3y

dv _
Ix XV = —X



Ul Plus L0 M o gkl 3 Slulud kA
32 oSl s
I(x) = exp (—fxdx) = g~¥*/2
201 65 Mg
dd_x(ve—xz/z) — _ye—X2/2
= ve™*/2 = f —xe ™ /2dx = e **/2 4 4
= v=1+Ae*/?
Sl 1o

y

C 03|

bl AL lad Yol o 0 ud (L JUH1 ) Ol CAeT 3

S el e el JSCay dazay B 2



AR Lol AL ladl oYl

L3 ) e i) sl Lol Yl doldl dandl OF ST (VY 8)
:L?AJ}%}“
[Q(x) — P(x)yldx —dy = 0

POl el ¢ bl Joolald sy 1(x) Jolalb AWl 3,0 o 2

I(x) = exp (f P(x) dx)

: J
d
1(x) [d—z + P(x)y] =1(0)Q(x) & 1()[Q(x) — P(x)yldx —I(x)dy = 0
:L,U\Moi%@u%wmo)&gﬁj

9 0
E{I(x)[Q(X) - Pyl} = F (=100)

: &gi
dl
—1)P(x) = -
2Ol 5 Mg
fﬂ=fP(x)dx:>ln1 =fP(x)dx
dx
) EST

d(x) = exp (fP(x) dx)



Ul Plus L0 M o gkl 3 Slulud

VEA

V' + kY +ky =F(x) S

F(x) =sinx ¢k, =-3 k, = -2 oﬁumfu\y\&.
e ae ¥ y(0)=ozi,\;wjfwé54%;m&u,,¢:
X = 0

FxX)=x% k,=-8 .k, =-2 055 Lo Ll J3-1 o
F(x) =cos (x) cky =w§ cky =0 05 bakis alall Jder
W =Wy 055 e |1 gl

F(x) =cos (wx) cky =1 cky =1 0K bk plall

ol I i S a8 1Y G Jal) 1S, U3y 51 Al o

.P = {Aexp(iwx)} s iS
F(x) = cos (2x) cky =4 cky =0 0K bk plal |40

(\¥,0)

@

(<

G

(»

D J

pens ¢ = 2¢" =3¢ =0 zas Ul JA 4 c(x) el 1 (0

(0l A ¢ = Ae™*

Ae™(m? —2m—3)=A4e™(m-3)(m+1) =0

Sl sl p(x) Lo Jhi Ll c = e ™ 4+ Ce* Ol g5

p(x) = Dsinx + Ecosx

p'(x) = Dcosx — Esinx



V¢4 Lol AL ladl oYl

p''(x) = —Dsinx — Ecosx

At oMbl G laey p”' — 2p" — 3p = sinx Wslal) 3 ey el

—4D +2E =1
—4E —-2D =0
. _1 _ 1 . -
:)Jbgaw\d.;-\cu)l.E—E jD—_E Q\J.{-&)L&L\Jé}

1 1
.y=c+p=Be ™ +(Ce* —gsinx+ﬁcosx

€=0 Of Jl 35 X = 00 05 S bade Lgzia y Ui ¢ 0Y)

. 1 £ £ 1 £ W .

‘-’*—@-EJ~B=_E O\e;\.B+E =001 uf sl 3 ¥(0) = 0 jassany
D 0T ) eld

y=—(—e* —2si
y 10( e sinx + cosx)

:ob#u‘p_u,-:)b (x) = Ae™ c’aﬁ(g

Ae™(m? —2m—8) = 4e™(m+2)(m—4) =0
cc(x) = Be ™ + Ce™ 4,5 Vg
10l ud p(x) = F + Ex + Dx? o oYl

p'(x) =E + 2Dx

p"(x) =2D



Ul Plus Lo M o gkl 3 Slulid Voo
2 OTad OMalal) & 5lan g Wolall (3 2 sally
-8D =1
—4D —8E =0
2D —-2E—-8F =0

3 1 1
F=—=— E=—.D=—=¢
64 " 16 ¢ 8‘)35‘”

2 on dslaal) fLaJ\ J.%—\ c03)

y =Be ™ + Ce** —lx2 +ix 3
8 16 64

101 A2 e sadly (x) = Ae™* oz
Ae™ (m? + w@) = Ae™ (m + iwg)(m — iwy) = 0
105 g s
c(x) = Ae WoX 4 BeiWoX
= A(cos(w,x) — isin(w,x)) + B(cos(w,x) + isin(w,x))

= (A + B) cos(W,x) + (—iA + iB)sin (w,x)

= C cos(W,x) + D sin(w,x)
oY .D=—iA+iB 5 C=A+B o)t

p(x) = Ecos(wx) + Fsin(wx)
p'(x) = —Ewsin(wx) + Fwcos(wx)

p"(x) = —Ew?cos(wx) — Fw?sin (wx)



Vo) Lol ALl Yol
10T ud oalal) & 5lan g Aolall (3 2y sally
E(—w?2+wd) =1

F(—w?+w3) =0
1

cos (wx
y = Ccos(Wyx) + D sin(wpx) + —— ( 2)

Wow, bise y o 0 Of b=y
BB 3351 050 L Jaroy 3155 0dods e Jad DU o 35
el L1 pe Loy ¢ 59 S 5l 3 Cudpdd] dawe OF & ol 2 Wl cye (69
e 8581520 3 ) Uolne sl L wny ¥ D 1 J s )l Sl b
m>+m+1=0=>m=(—1+v-3)/2

c(x) = e™*/2[Asin(V3x/2) + Bcos(V3x/2)] 0555

¢ OV
p(x) = Ecos(wx) + Fsin(wx)
p'(x) = —Ewsin(wx) + Fwcos(wx)

p"(x) = —Ew?cos(wx) — Fw?sin (wx)



Ul Plus L0 M o gkl 3 Slulud VoY
2Ol SNl & lie g Wbl (3 s sl

—w2E4+wWF+E=1

—wW?F—-wE+F=0

1Ol o pladll M e olbsaall 23 b plasalys
(o DE=0)
L 055 Wt
B)=C2 120 @) =s=mz ()
b on Aslaall Ll 41 ¢ 03]

y = */2 [Asin(\/gx/z) + Bcos(\/gx/Z)]

t— [ w?) cos(wx) + wsin(wx)]

G (L) Szl S hil) aslsetl) de gdie 4040 ds & > 4 s Cavay
il B iUy Jaey w0015 55 ALV AW e eV O lall 3 bl Ji
o0 o 0(X) deall DI Jomm a Y el das 5 O o3l Jag a0 il

(W 1 0(X) o) X > 00 Lodie jaal)



\oY Lol AL ladl oYl

Yy

o

LY

."‘_Tru nalent

L et 2 dalll 3 38 21 W Gy I W > 56 p(x) L
T Y S EC AR ARV PRSP ES
p(x) = Re{Aexp(iwx)}
p'(x) = Re{Aiwexp(iwx)}
p"(x) = Re{A(—w?)exp (iwx)}
A=Al a5 =Y AL Bl e Y S
s sl et R{Aexp(iwx)} o 50l e o6V G Jall IS 5 o sadlly

(—w? + iw + 1D Aexp(iwx) = (1)exp (iwx)

. 1 .
40.)1 A= ()9&'"‘-1\-@.
—w2+iw+1 R

Re{Aexp(iwx)} = Re {cos(wx) + isin(wx) [-w? + 1 — iwl}

-w?2+iw+1 -w?2+1—iw
[
wt —w?2 +1

(1 — w?) cos(wx) + wsin(wx)]



Ul Plus L0 M o gkl 3 Slulud Vot

R - . LF 1 - L5 L E
:g‘““ij‘jj“‘-"by\t’b ﬁ qmw\u\dju\w\yj

A i) L a1V Jlall e U —arctan[ = ]

w2
Lofad (0) =A™ oy (s
m?+4=m+20)(m—-2i)=0=>m = +2i
. (x) = Acos(2x) + Bsin(2x) Ol & 53
Y ol 6 el 3 (3 glis Aslaal) g1 Gl (3 011 OF
Sl e i'a}c—j (%) = Acos(2x) + Bsin(2x) s, 50 Je 0555 O S5
PO

p(x) = Cxcos2x + Dxsin2x
p'(x) = Ccos2x — 2Cxsin2x + Dsin2x + 2Dxcos2x

p"'(x) = —2Csin2x — 2Csin2x — 4Cxcos2x + 2Dcos2x

+ 2Dcos2x
—4Dxsin2x
te et Ol & le g ey sadly
—4C+4C=0
—4D +4D =0

4D =1

—4C =0



Voo Lol AL ladl oYl

1 &
j}sﬁ)wfu\&\ ‘L).)lD 22“9 cC=0 Q‘LSJ-’)

1
y = Acos2x + Bsin2x + szian

Sl (€) ol uT 83 0T bim s P(X) o) ol Lyl e
L3 i1 Lo ALl e ) Gl O B Lay i
o) 1 05685 Ol g I G WILs 1 d s . (cos(—2x) = cos(2x))
oda e 34 58 ligs Lial v 5 :—;+4&¢w;5noms.@i
Loy diss e s 92 Ol gt p(X) 0B S5 e lgde 3301 dIpal) o)
@ 59 O R s C o Jeol gay p(x) = xsin(2x) Wl 3y ¢ L
G ) e SN i (90,3 o1 o 53) SR e 50 L an Of L o 55 548
gy Aslag )l Sl el dols 5 SISGIS Sl

Lol W = OF)

d*y dy
2 7 e =
X dx2+3xdx+y 0

u=Inx jayedly y = x? JH o

g



Ul Plus L0 M o gkl 3 Slulud Yo

d .

% = AQx1 o ey
d?y

-z 7 _ 1-2

o7 = A0~ Dx

20T ALl Dol 3y pally
xMAA =1 +31+1]=0 =2[211-1)+31+1]=0
>A+1)?2=0
ton o sy 2 Usgy —1 5 SU L0 0L ade
y =Ax"1

o @552 0T g BTN e Bsle Lol Dol 2l 4 0 e
g sa WS BT S y = (%) Wals B3 5T Jor 3525 JIS5U1 b (il
Ol Ly gl g doed Al oMl 311 4301 e &l Lol ¥l 3
J%A:J\(,M@mmy@;mj.iz{uou,\w&;myAﬁy\m

10l dxd u = Inx

, d%y 2dud<1dy> dy dy
dx? Y dxdu\rdu) " du?  du

sido el Dbl e Jad Vg

d*y _dy
du2+2d—+y—0



oV Lol Aol oYl

s ol ud (u) = Ae™ o5
Ae™(m? +2m+1)=A4e™(m+1)2=0=>(m+1)2=0
Dolall e ©Mlas O y.m = =1, SU1 A4 o Juad U3 e
pgn alad) 1 0F (68 &
y(u) = Ae ™ + Bue™
POlud U= Inx e padl alisealys
y(x) = Ae "™ + Bin(x)e ">

= Ax"1 4+ Bln(x)x™?





