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Melhad Qf vauiaion of pamme[mr

i Consides  second owdes  linean  differential @q.ua'Hon,

Qo %4_0*%& + Qoy - d(x) — 1)
X

L\-—_—IOB{‘i”‘j paocedure -

1. |nhile auxilamJ equation. 4hep accordfnf] 1o nahme of 4he
oot

9. Complele sdufion is assumed as = At Blo U5NG
COmplem@n|ow% funchion (o) wheve we need o find Hhe
3. values of A g B wheie

A:[*Haﬂ&?(ﬂf)dgc 5. [ 4@ do

w w

whase , w is W= YiYfe- %Ja‘d:
Tt 15 called LW0070nskKain

; i eu
1. Solve g_?ti +g:6@CI'jlaﬂI bt] usincd vasiation of poeame

de?
method.

. ?

dx?
D: .d, , B(): sec:r»{omc
dx

9. \y - secx-lany
DQLJ-HJ - seexlonx - (D —H)U 5CC

AE 15 a'wen btd
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s @m(c,coemC@s’mm)
e - Ci1C0sx + CgSinT
Assume C.5 s Y- ALJWBH&J
d: Acosx ¢ Bsiny —> @)

ldl = C0s5X Ld@ - 5ipX

‘dl‘ & —Sln'x Ldg;: CDSI

- (d' ldél - Ldal'd:
W: Cvsl(cosl)— &INX (, 5imt)
w= o ;‘]fi + SN

= g'(dﬂ dl)('x) dr

w

__.—n—.-'-___--

A - J _ ginot - secaL ko dx
\

Az - 5'|nx._1___.tamt-d’i
(D5Y

A - "'j ‘Car?(r,.d’i

z = S(secgrx 1) dx

= - gsecgq-dv + \d'i

Mﬁr ——ham(+0t+@

- \u@ﬁ@m

W
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y e e et e e T, T e e o B T i e e

r —
CoY - seCx bamx dn
J

J

= ) fanx .dx

G- locdsecw ko

() becomes

4= (- tanx+ o + k1) cosr +[|Oa'6@C1 + kg ) Sin

2. td"+ Y - tonx
Sol:- Dgtd + 4 - tanx

(DQ-H)H - tanx
AE 15 @iven bld 41 O

(dc = GOI (CpCOS’I + Cg)‘ﬁ'lﬂ'x)
Ye = CiC05X + Cpsin

Assume (.5 Qs 1d-, AHI-}-BLJQ

d7 ACo5Y + Bsint — )

1= cosX g - SinX
LJ] - -5 NX t]g; . CO%X
W= $Ys - %&Ld:

w- Cosx (cost) — N7 (- ein)

O SR
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R i — —

P & Jo(2) 40

W

. }‘ Jiﬁ'.l' Aanx .d’l
h—‘-.__'_'—I—-———_--
1

-—

sinx - fan . dx

"*]J'Eg_’i.dx _ {1 cosh gy

(05X ) CDSX

R O S o +Scos'1~d’1
J COSY

—_—

Ssecvr.d'x 4 Scoﬂ-di

: —loa (sect 4 banx) + SinE + K1

g - i ‘dm(?‘)dtx) d,x

w

: 5InX
- [ cosx-tame 4y . Jcpg e
) B COS¥

: Ssimc-cl'Jc

B: —CosX Ko

0= (- locﬂ(seaﬁamt)*é%soc + (€05 +ig) 5N
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B (\‘““ :DfJ'-i TR ¢ an
;{t_{'IZ Dgtj - @Dtj +@j : @q{an‘l
|
| (- 9n+9)y- ¢ lanx
AL s a‘wen bU M-9m+9: 0
L % |
le- e (CfCDS'I+C96|n'J£):> C

% o
Ccosx + Cq@ 5NX
Assume C.5

A(dl + Btda
o0
U = cos o= €'sinx
| , . ot
9 - (S’r][(-ialn‘JIC)JrCr)eot.@')l LCJ:‘: = eqcosx-rsm'x.e

1 i ! )
Qi = cosx.c —5nX.C

9+ Gifo - Yo

T . AL 1 ' X
= € o (CO&C(.Gq+ 5INT .eq) — e anx (CDS'LG — Ny -6)

] :
- 4 (Cosgoc + Cosx8ing - sing, Gt + sin')
3 z @M(l)

0
T IE

A- J ~Ja(0) ¢1x) 4,

w

R
¢ | - tan ,
' J € SN* T ) -J eg'( sinX.tanx 4

e T
0 1- 05N
g o SIS = © clx
05X 05X
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5 js@c)( ax 4JCO$'x-dvt

A - ~\oa(5@cx+{om) 3 s 4 Kt

X j‘dl(*) d?('*‘)d,l : Je'tcosx-cqlamt
— dx

W BQ'I

& cosx

B :Jsin'x.dm 005 4K

2 Séﬂ-cm.ﬁinu 4
X

a ’ ("D‘a (SGCT +tam) +5llﬂ’I +\<i) cosY + (—CDS’I +k3) 4N
» " ! _ 2
q 6 +ay - %

o= (D &
( 3 60(d+qtd)- %5
AL 15 ﬂ'aven bﬂ

9
Mm-em+9q-0

(m-3)?-0
m:- 3]‘3

(dC: (C.+Ca'1)em =) de % Cl@:’ql

37
+Cpe.X
C.5 15 quen b

J T4 Ay By
q
q: A 4ne
I P 1
| ldgrqc—‘
i 2% \ i) e
Y, - 3€ %grrr-%(“y-rcm
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1 (J-r SLJ-f td.- N 1‘10(P
Y 20+ - ¢ Tog
(0°+ 9D+ 1) G'XIOJ“
AL s a}v@n bt,.\] 4 9m 11:0
W= =]~
e (cotcoa)e™ €01+ Cpox
C.5 15> /hd, +Byo
§- A€ 4 g
G- e o : o

qr - - LJ:; ”@—q(mHe_

& (- 41 42)
W - e,g'x
A j‘ﬁ]e(’l)ﬁp('ﬂ At x. et
" j = d IDcd'.l.dl

A -‘—\Dflfx-ig— 2 1k,
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W

D S
e .loql i
[ o9 K(;) -hﬁ'x dx

2 [oq'xif): h[g{-%.di 4 Ko

B - ‘x;lOcd'x—'x-'(F:)

q: (-1 A I
d ( Oﬂq %~ '%w}ki Gx—|— (fl-locdu-aw;;)e'j.ot

6. (Dh3pta)y - ¢
28
= (0%+3043)y -
AE 15 ai\(@ﬂ ba m$+3m+9=0
m: —[, -9
Qe - Clé-1+ Cg_r;@-grJL
C.5 15 given 'bta 'E A.[dl + Byg
T ¢’ [ B,g))(
[ 8, ;
(R ‘d@l= *@@m
0 YYy - ‘JN:
- - X
L Yo%) - € (-¢7)
- -9, . e (-941)
s
w = ¢

A- S'M dx

(W
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X e
o4 i
A J ° ‘ A 4K

0
y-6’3

i
’ Je"‘"f ¢ & .dx ‘ qu' @@rfdo;
put e- %
err.d’x = dz
b jeldi’rki
s
" A- @ +Ki
-’x G
- |e
- { = A% 1Ko
_e?

%
'Jéx’ee Cliky
Pu.\L et Z
& dx -dz

Z ¢ .dz
I

’-[1 e‘?—‘dz/.J‘f e

D - ’['Z- e‘z“'__ Q'Q’JH;«
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= (034 Q!d - cosecx. cot

| Sl
= (r)qfl)'d © coseca. col e

AL s caiu@n brd M 41 - O

lm=ii|

Qe = ™ (CICOS"I-i- Co9sinac)
Yo - C1COSX + Cosinc

q: A+ Byga T RaRE 49 - sinx

fv= — S0 Qg = COST

W= Y- Yoy,
Cosc (cosx) - sipac (- siNx)

~ C05%0C+ SN

=Ry

A J*Hs(mw('x) e

w

- —Jeﬁvx cosecx.cotoc dac
£

. —ﬁ siox. 1 cotadx
S L

: —jcotoc-dfx

A = ~ome
Slﬂf)C-{-Kj

r 9

B - \cosx.coseca.cotax.dx

J 1
. lecoox, 3, C05X _d-x
J SN SINX
coS
S = el
SNt
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1
m dx - Jl-d’lﬁ

-' ICOt’;@CQfI-dZI~JdI
B- "COtO(-‘I-HAg)

{1 (‘locdsinwr kg) C05 + [—cot'x-'x+kg)5incr

notesforvtulin



Dﬂ?&;o@_’_ﬁ@' qualion aeducable 1o DE conslonfl co cffical:
Heaie, we study the DE ir1\/o|virvca the vamable co-cffipient

‘This can be aeduced 4o equation with conslan co et ficien!
bid specific  subshifution.

Heae we shidld oo hdp@s of equahons.
a5 [e?endw's lincar second ovdes DE-
JF Hhe given D s of e foam

(ombf’.g% + (o +b) %9_ - 60 -
X it o

(01+b)$[j"’(d + (G'I+b)DLd ty d(a). Then 4he D.E is called

L@Cdeﬂdmes lineay second oxdev  DiE which conlains va'uiob\e:
wheve (o) is unchion of o
puf loq (0 +b) =
(atx+b)Dﬁ - aDy
(aanb)? D$(d - OSD(D-I)Ld
with his  substitufion eg-0) aeduces 4y differential equotion
with constant variable and s know melhod o solve it

by Cauchﬂ's inecav second osder DE
if Hhe ca'wen DE is of -dhe oom

(I,std" +£1:ld' vy - d(x)

put loca‘r b o= o
Cudl - DLJ
oCy" - D(p-1)y
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1. Solve (3 +@)9td"+3(3<1 +9)UI - 36y 34 U |
Sl pul Iorﬂ (3x49) -t
(3{I+D)H' - 30y . gt
(30 49)° (d E qD(D-l)‘d i

(1) becomes

%
(D-ﬂ)ﬁ- Llg o 39e" o
Sg . B L hE L B9 5
q{q a Y37 3]
(D%-u) 118 M ap v 1t
Ldl [ae a.@ + q}

Q 1 € e"} @D("t ~ I:l:'
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q- de +Ldp

: 0ie't cpe L [: te™y 90 et E‘_J
Q1 36

‘ = CI 9 - -
{* Ci(3x49)% oy (31%9)5’1‘%{%I%(amw(hw} %
1
%%(3{“3) '55}
9 ,
. Solve (‘I-% 'é])‘db('lnt‘é))ﬁd +td.~ aw+y — @)
pul |0€a('1+3)=f a9 e
(a+9)y = Dy
(':(+ @fa": D(D")Ld
. (0) becomes
D(D-))‘d— Dy + 9 - 3o
(0% 0)y - Dy+y- 3(c-2)4
Dﬂtd— Déd z D(ﬂ +4 365~ G+4
Fy oo g 363
(D*-2D+1)4 * 3¢~ 9
AE is m-9m+1=0

(m—l)a -0

=1l
ﬁc : (CH—Cgﬁ)Gt

Jp - 3XH

(p°-90+!)
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dp- 3et-9
DY _9D+1
G- 3¢' 9
D90+t D¥- 9p+1
Since 1 s apot of AL, P@placiﬂa D-0a
deno. of f’r ferrn becomey 0 twoo fimes.

0-0+1

3
a9t
b - 3" 4
9

1+ 4 -4

1= (Ci+Cot)e+ 3%@ -

4= (Ci+Cy lo%(m@))-r % (lofd(¢+@))3(m+$) s
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3 Selve ‘Ied"‘ '_%’I'd'{lid' ("'I "fl):]
wl; P“I I{"(]g:_[ G
OflJ Dy
2" - o(o-1)y
D(D-1)y - : H?
J= 30y +hy = (1+e
a i =
(D L D—3D+L|)LJ 2 |+Gm+ 9"
9 .
(o HD+RY = 14 My Qe
AE §s mY LM+ k0

(M-9)- 0
Mm=9 .9

e (et (_‘g)t)@@t
"1 1aeset

D% 4D+
P 1xe” M ;
ory T3 9
D—0a:0 Doa-9 s
1 ot )
g
i be” e
aD-K
D=9
9 N
L —iLu_ v Ve 9
L o ¢
' 199t !
‘d: (C‘H Cﬁﬂl)e + o > 4 9C
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b Solve a®y" -0 by < cos(log)
T lOffo: L x
rxﬂ'f 04
a?ﬁ": D(0-1)y
D(D-OH - Dy +hy - cos(t)

(0% 0-n1wy - cost
(Dﬁ]- AN +4)y: cost
AE 15 M gmil- 0
m: 1+ 3]
qe- ¢E(Cicosist+ Cosin3t)
_cosf

D" - 9DHY

-

dp -

. (ot =
- _Lon
1t i

[MJ D) ~ab-d e
7w -8
. 2 coak
. g St +-kj¥§i-)
* = 13 L
n ).. . ot 4 2 (oa
€+ (G CUAJ&+ (lfmﬁt K S
> o
+[)§;’h[@(5@1)"ﬁ“ e

i

. afe @30
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o) Qf{_”. 17 dl} "Klf c,tr{lgﬂfx)

daxct
ol: ’fwy+q{4ﬂ=-*{mgq)
pul |0(dtr.~f x e
m%':DH
rx&?a": n(o-1y
D(D-1)y 4 Dy +4 : sinQl
(ng Pj—’rﬂ/.n)\d . =nak

(D%J)H: angt
O 15 mMH1:0

0t M= i
L(JC‘: @ (ClCOSf-{-C&f)int)
tdp = 5\[‘@"
DY+
DQ-—:.—OQ : =k
yp - _sink _ sindt
-+ =%
'dp z 6309!’
-3
- Je +Yp -
°*(Clcosk+ca>6mt) - gindt
sl

Y G (onlega 14 %(531),
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6 'TQU“‘L 5 a1 - 2774 510(31%1)
i pd lorel 6w
’ILJ Dy
oy p(0-9y
D(D-')a 4»08 4+ CIH : 3@°t+ Sin (3&)
(Dg—' D+0+9 )a . 36ty gt
(0-a)y - ze™ +sinat
AE s mP_q-0

me £3
de - (Ct e3’t+ C:)G-3%J-
"I e 36" 4 sinat
Dg_q
db - ._?ng_ 0 sin3k
04 D¥-9
.
: 3@9 4 sinat
el g
- é?ft_. 1 }_Sin%f X(QDM)
N (20-9)x (g0+9)
o8t |
- ;S_C_, + 'I.'SIDEJ: (QD-[-Q) |
) WD? - g 5t -
g, 3" ¢ 44T
= b 0-0 -8 o
1{' 2){' + (_'H, e
LJP:%’:E”?#[ “ D

o .1."2 7 9_‘. [
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