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2, 4 zel`yl zepexzt - 9 milibxz:qeipaext zhiy i
i lr ze`ad ze`eeynd z` xezt .1
2x2y′′ − xy′ + (x − 5)y = 0

y′′ + cy′ +
3

16x2
y = 0.qt` epi`y reaw `ed c diipyd d`eeynad`eeynd z` xeztl qeipaext zhiya xfrd .2

x2y′′ + xy′ + (x2 + ν2)y = 0.illkd iynnd oexztd z` `evnl yi .iaeig reaw `ed ν xy`kdxeva oexzt ytgp
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∞
∑

n=0

anx
n+α , a0 6= 0 -y epl yi
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(n + α)anx
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y′′ =
∞
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n=0

(n + α)(n + α − 1)anxn+α−2 okle
0 = x2y′′ + xy′ + (x2 + ν2)y

=
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∞
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∞
∑

n=0

anxn+α+2zpiivnd d`eeynd z` zpzep (oey`xd mekqa riten wx) xα ly m
wnd zeqt`zd
α2 + ν2 = 0 .α = ±iν zepexzt mrzpzep (oey`xd mekqa riten wx) xα+1 ly m
wnd zeqt`zd

[

(1 + α)2 + ν2
]

a1 = 0



.a1 = 0 -y raep epnnyzpzep n ≥ 2 xy`k xα+n ly m
wnd zeqt`zd
[

(n + α)2 + ν2
]

an + an−2 = 0 n = 2, 3, . . . e`
an = − an−2

n(n + 2α)
n = 2, 3, . . .-e .a1 = a3 = a5 = . . . = 0 okle .α2 + ν2 = 0 -e zeid

a2 = − 1

2(2 + 2α)
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−a0
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4(4 + 2α)
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24 · 2! · (1 + α)(2 + α)

a6 = − 1
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26 · 3! · (1 + α)(2 + α)(3 + α)...
a2m =

(−1)ma0

22mm!(1 + α)(2 + α) . . . (m + α)-y mi`ex Γ(x + 1) = xΓ(x) zedfd jx

Γ(α + m + 1) = (m + α)Γ(α + m) = . . . = (m + α) . . . (1 + α)Γ(α + 1) okle

a2m =
(−1)ma0Γ(α + 1)

22mΓ(m + 1)Γ(m + α + 1) zepexzt ipy epl yi okle
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∞
∑

m=0

(−1)m
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x

2
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, y− =
∞
∑

m=0
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)2m−iν`ed d`eeynd ly illkd oexztd .mi
env miakexn md dl`d zepexztd
y = Cy+ + C̄y−if` miiynn A, B xy`k C = A + iB miazek m` .akexn reaw `ed C xy`k

y = (A + iB)y+ + (A − iB)y− = A(y+ + y−) + iB(y+ − y−) = 2ARe(y+) − 2BIm(y+).Im(y−) -e Re(y+) ly iynn ix`pil sexiv xnelkoexztd ly dxevd z` x`ze ,
g` oexzt `evnl qeipaext zhiya xfrd ,ze`ad ze`eeynl .3:illkd
x2y′′ − xy′ + (1 − x)y = 0

xy′′ + (x − 6)y′ − 3y = 0(.ipy oexztd z` yxetn ote`a `evnl jxev oi`)



n x
qn s'via'v z`eeynl .4
(1 − x2)y′′ − xy′ + n2y = 0ibef-i`e ,ibef `ed n xy`k ibef ,n dbx
n mepilet `edy oexzt yi ,(ilily-`l mly n ).ibef-i` `ed n xy`k.n = 3 xy`ke n = 2 xy`k miinepiletd zepexztd z` yxetn ote`a `vn (`).dl` mixwn ipya d`eeynd ly illkd oexztd z` `vn ,x
q z
xed i
i lr (a)? qeipaext zxez mr zeiawr od dl`d zepexztd zexev m`d (b)-y epl yi .y = x2 + a dqpp n = 2 dxwna (`)

(1 − x2)y′′ − xy + 4y = 2(1 − x2) − 2x2 + 4(x2 + a) = 2 + 4a.y = 2x2 − 1 e` y = x2 − 1

2
oexzt lawl a = −1

2
gwp okle-y epl yi .y = x3 + bx dqpp n = 3 dxwna

(1 − x2)y′′ − xy′ + 9y = 6x(1 − x2) − x(3x2 + b) + 9(x3 + bx) = 6x + 8bx

y = 4x3 − 3x e` y = x3 − 3

4
x oexzt lawl b = −3

4
gwp okle-y epl yi .y = zy1 dxeva illk oexzt ytgp ,d`eeynd ly 
g` oexzt `ed y1 m` (a)

(1 − x2)y′′ − xy′ + n2y = (1 − x2)(z′′y1 + 2z′y′

1 + zy′′

1 ) − x(z′y1 + zy′

1) + n2zy1

= (1 − x2)(z′′y1 + 2z′y′

1) − xz′y1 -y yex
l yi okle
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1 − x2
= 0 xnelk

ln z′ + 2 ln y1 +
1

2
ln(1 − x2) = ln C e`
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√
1 − x2 okle

z =
∫
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√
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+ D-y milawn x = cos θ miaivn m`y al miyl yi
∫

dx

y1(x)2
√

1 − x2
= −

∫

dθ

(y1(cos θ))2 :n = 2 dxwnd
∫

dθ

(2 cos2 θ − 1)2
=

∫

dθ

cos2 2θ
=

1

2
tan 2θ+K =

sin θ cos θ

cos2 θ − sin2 θ
+K =

x
√

1 − x2
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`ed illkd oexztd okle
y = C1(2x

2 − 1) + C2x
√

1 − x2

n = 3 dxwna
∫

dθ

(4 cos3 θ − 3 cos θ)2
=

∫

dθ

cos2 3θ

=
1

3
tan 3θ + K

=
1

3

sin θ (4 cos2 θ − 1)

4 cos3 θ − 3 cos θ
+ K

=
1

3

√
1 − x2(4x2 − 1)

4x3 − 3x
+ K`ed illkd oexztd okle

y = C1(4x
3 − 3x) + C2(4x

2 − 1)
√

1 − x2-nzixbel mda riten `l la` ,x = ±1 -a miihilp` mpi` miinepilet-`ld zepexztd (b)
x = ±1 -a zeixlebpiq zeixlebx ze
ewp yi m` qeipaext zxezl mi`zn didi df .mi
z = x−1 aivp m` ok`e .mly epi` zpiivnd d`eeynd ly miyxeyd oia yxtdd la``id d`eeynd

−(z2 + 2z)y′′ − (z + 1)y′ + n2y = 0.α = 0, 1

2
miyxey mr −2α(α − 1) − α = 0 zpiivn d`eeyn m`zeivwpetde oey`xd beqdn s'via'v inepilet mi`xwp minepiletd zepexztd :zetqep zexrd.ipyd beqdn s'via'v inepilet md ipyd oexzta √

1 − x2 z` zelitknd:ze`ad ze`eeynd ly ,seqpi`a ze
ewp llek ,zeixlebpiqd ze
ewpd lk z` oiine `vn .5:hinxd ze`eeyn (`)
y′′ − 2xy′ + λy = 0 (.reaw λ )zixhne`bxtidd d`eeynd (a)

x(1 − x)y′′ + [γ − x(1 + α + β)]y′ − αβy = 0(.mireaw α, β, γ )!dglvda


