
5 lebxz - x"n2011 hqebe`a 16zeigide meiwd htynl zetqep ze`nbezxekfzigi oexzt gihan `ed xnelk ,inewn ite` yi zeigide meiwd htynly epi`x .1.dewpd ly dphw daiaqa.igxkd `l la` igi oexzt meiwl witqn i`pz ozep htynd ik epi`x .2`wee e`l la` x"nl oexzt miiwy witqn i`pz `id ala f ly zetivx .3.igi1 dnbed`eeynl igi oexzt miiw m`d raw
y

′

= yx
2+1 oexzt!ewa ,x"nd z` xeztl df dxwna lw `l ,f (x, y) = yx

2+1 onqp.oexzt yi llka m`d reawl leki zeigide meiwd htyn la`okle xeyind lka dtivx mby f
′

y (x, y) =
(

x2 + 1
)

yx
2 sqepae dtivx f ik xexa.zeigie meiw ly htynd i`pz miniiwznhtynl zxekfzd`eeyn dpezp

y
′

= f (x, y).ef daiaqa igi oexzt yi f` (x0, y0) dewpd zaiaqa dtivx f
′

ye dtivx f m`2 dnbed`eeynd dpezp
y

′

= y
1

3

y (0) = 0 .d`eeynl igi oexzt yi m`d raw
1



oexztik al miyp
f (x, y) = y

1

3ik y = 0a dtivx dpi` zxfbpd j` dtivx `idy xexae
fy =

1

3
y−

2

3.miiwzn `l htynl ipyd i`pzd okl:mipzyn zxtd dyrp
dy

dx
= y

1

3

dy

y
1

3

= dx
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1

3
+1

− 1
3 + 1

= x

y
2

3 =
2

3
(x− c).ixlebpiq oexzt weal yi y = 0 xeary xikfpmeyxp zyxetn dxeva y z` lawl ik

y = ±

[

2

3
(x− c)

]
3

2.x ≥ c yexp dxbdd megz miiwziy ik(iaeigd oniqd xear) `ad ote`a y1 z` xibp
y1 =

{

0 x ≤ c
2
3 (x− c)

3

2 x > c.y2 z` ililyd oniqd xear dne ote`ae.(y2 xear mb jk) .dtivx zxfbpd mb mye dxifbe dtivx 'wpet `id y1dpwqn-petdn zg` lk okle ,dtivx zxfbpd dne ote`ae zetivx y2 'wpetd mbe y1 'wpetd.igi epi` oexztd df dxwna `"f ,eply dlgzdd ziiral oexzt dyxn zeivw3 dnbe:d`eeynd dpezp
y

′

= 2ex − y

y (0) = 1 .d`eeynl illk oexzt `vn
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oexzt.dtivx f
′

y mbe dtivx fy xexa .f (x, y) = 2ex − y onqpozip zeigide meiwd htynne d`eeynd z` miiwn y = exy ze`xl lw yegip i"r.illkd oexztd `ed l"pd oexztdy wiqdlzeivwpet oia zix`pil zelzmiiw m` zix`pil dielz dveaw ze`xwp I rhwa zexbend zeivwpet n ly dveawepiid ,rhwd lka qt`zny 'wpedt ly il`ieeixh `l ix`pil sexiv
∑

cifi (x) = 0 .0 mieey micd lk `ly jk4 dnbexy`k l"z g1, g2 mby d`xd ,rhwa l"z 'wpet f1, f2 zepezp
g1 = f1 + f2

g2 = f1 − f2 oexztoexzt ytgp
αg1 + βg2 = 0 .β 6= 0 e` α 6= 0 xy`k

αg1 + βg2 = α (f1 + f2) + β (f1 − f2)

= (α+ β) f1 + (α− β) f2 = 0 onqp
α+ β = c

α− β = d :c 6= 0 f` d = 0 m`
d = 0

α− β = 0

α = β

c = 2α 6= 0
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divwpet ly o`iwqpexee.I rhwa zexfbp n− 1 zelra 'wpet zxq {fi (x)}
n

i=1 dpiidz`ed zeivwpetd n ly o`iwqpexeed
W (x) =
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∣.rhwd lka W (x) = 0 f` l"z zeivwpetd m`dxrd.oekp gxkda `l jtidd .l"za 'wpetd f` W (x) 6= 0 m`5 dnbe'wpeta opeazd
f1 = x2

f2 = x · |x| :gked
[−1, 1] rhwd lka zexifb 'wpetd izy .1

[−1, 1] rhwd lka qt`zn odly o`iwqpexeed .2
[−1, 1] rhwa l"za 'wpetd izy .3

[0, 1] rhwa zix`pil zeielz 'wpetd .4oexzt.xexiaa dxifb f1 .1:`ad ote`a aezkp f2 z`
f2 (x) =

{

x2 x ≥ 0

−x2 x < 0.dxifb mb f2 okle f ′

2 (0) = 0 ik lawp dxbdd itl weap m`:x ≥ 0 m` .mixwnl wlgp .2
W =
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= 0 :x < 0 m`
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sexivd lr lkzqp .l"za 'wpetd izyy ze`xdl jixv .3
c1f1 + c2f2 = 0:lawp [0, 1] rhwd xear ,minegz ipyl wlgp

c1x
2 + c2x

2 = 0

c1 + c2 = 0 :lawp [−1, 0] rhwd xear
c1x

2 − c2x
2 = 0

c1 − c2 = 0 miiwzn okl
c1 = c2 = 0.l"za 'wpetd okl il`ieixh `l ix`pil sexiv miiw `l.l"z ody gha okle zeklzn 'wpetd [0, 1] rhwa .4zipbened zix`pil d`eeyn ly zepexztd agxn

⇐⇒ l"za md (mitivx minwn zlra) zipbened zix`pil d`eeyn ly zepexztd.rhwd lka 0-n dpey mdly o`iwqpexeed6 dnbedxevdn d`eeyn zniiw m`d
y

′′′

+ P2 (x) y
′′

+ P1 (x) y
′

+ P0 (x) y = 0.dizepexzt od x, x2, x3 'wpetd jk (−1, 1) rhwa mitivx minwn zlraoexzt:Wa opeazp
W =
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= x
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12x2 − 6x2
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−
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6x3 − 2x3
)

= 6x3 − 4x3 = 2x3ly oexzt dpid 'wpetdy zeidl leki `l okle W = 0 miiwzn x = 0 'wpay al miyp.0-n dpey did W rhwd lka zxg` d`eeynddxrd.d`eeynd ly zepexzt opi`y aiigzn okle l"za `id zepexztd 'aw ok` eply dxwna!z`f weal yi ,l"za zepexztd 'awy il`ieeixh `ly dxwnay siqep
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7 dnbed`eeynd ly zepexztd ipy ly W (x) ik gked
y

′′

+ P1 (x) y
′

+ P0 (x) y = 0 d`eeynd z` miiwn
W

′

(x) + P1 (x)W (x) = 0 oexzt:o`iwqpexeed lr lkzqp .y1, y2 zepexztd z` onqp
W (x) =
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∣

∣

y1 y2

y
′

1 y
′

2

∣
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= y1y
′

2 − y
′

1y2

W
′

(x) = y
′

1y
′

2 + y1y
′′

2 − y
′′

1 y2 − y
′

1y
′

2

= y1y
′′

2 − y
′′

1 y2 :d`eeyna aivp
y1y

′′

2 − y
′′

1 y2 + P1y1y
′

2 − P1y
′

1y2 = y1

(

y
′′

2 − P1y
′

2

)

− y2

(

y
′′

1 + P1y
′

1

)

= y1

(

y
′′

2 − P1y
′

2

)

− y2

(

y
′′

1 + P1y
′

1

)

+ P0y1y2 − P0y1y2

= y1

(

y
′′

2 − P1y
′

2 + P0y2

)

− y2

(

y
′′

1 + P1y
′

1 + P0y1

)

= y1 · 0− y2 · 0 = 0mireaw minwn mr 2 xqn zeix`pil zeipbened ze`eeyn:d`ad d`eeynd dpezp
ay

′′

+ by
′

+ cy = 0 lawpe y = eλx aivp
(

aλ2 + bλ+ c
)

eλx = 0 xy`k qt`zz d`eeynd
aλ2 + bλ+ c = 0 :oexztl zeiexyt` 3 opyi`ed illkd oexztd f`e mipey miiynn miyxey 2 yi f` ∆ > 0 m` .1

y = c1e
λ1x + c2e

λ2x
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`ed illkd oexztd f`e 2 ieaix mr g` iynn yxey yi f` ∆ = 0 m` .2
y = c1e

λx + c1xe
λx:`ed illkd oexztd f`e λ1, 2 = α± iβ ,miakexn miyxeyd ∆ < 0 m` .3

y = c1e
(α+iβ)x + c2e

(α−iβx)

= eαx
(

c1e
iβx + c2e

−iβx
).igid oexztd df zeigide meiwd htyn itle8 dnbe:ze`ad ze`eeynd z` xezt

y
′′

+ 6y
′

+ 25y = 0 oexztd`eeynd z` xeztl witqn
λ2 + 6λ+ 25 = 0

λ1, 2 = −3± 4i `ed oexztd okle
y = c1e

(−3+4i)x + c2e
(−3−4i)x

= e−3x
(

c1e
4ix + c2e

−4ix
) dxrd.ihxt oexzt `vnpe zipbenedd d`eeynd z` xeztp zipbned `l d`eeyn ly dxwna9 dnbe

y
′′

+ 2y
′

− 8y = e3x
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oexzt.miwlg ipyl wlgp:zipbenedd d`eeynl oexzt `vnp ,dligz
y

′′

+ 2y
′

− 8y = 0 d`eeynd z` xeztp
λ2 + 2λ− 8 = 0

λ = 2, −4 `ed ipbenedd oexztd f`e
yg = c1e

2x + c1e
−4xdxevdn `ed ihxtd oexztd .ihxt oexzt `vnp zrk

yp = a · e3x :d`eeyna aivp
9ae3x + 6ae3x − 8ae3x = e3x

7ae3x = e3x

a =
1

7 okl
yp =

1

7
e3x `ed x"nd ly illkd oexztd okl

y = yg + yp = c1e
2x + c2e

−4x +
1

7
e3x 10 dnbe

y
′′

+ y
′

= 2x2 oexzt:ipbenedd oexztd
λ2 + λ = 0

λ = 0, −1

yg = c1 + c2e
x
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:3 dbxn mepiletk oexzt ygpp ipiite`d mepiletd ly yxey `ed 0y oeeik
yp = ax3 + bx2 + cx :d`eeyna aivp

6ax+ 2b+ 3ax2 + bx+ c = 2x2

3ax2 + (6a+ b)x+ (2b+ c) = 2x2:lawpe minwn z`eeyd dyrp
3a = 2

6a+ b = 0

2b+ c = 0 lawpe xeztp
a =

2

3
b = −2

c = 4 `ed ihxtd oexztd okle
yp =

2

3
x3 − 2x2 + 4x `ed illkd oexztd okle

y = yg + yp

= c1 + c2e
−x +

2

3
x3 − 2x2 + 4x 11 dnbe:xezt

y
′′

+ 2y
′

+ y = sin (2x) oexzt:ipbened oexzt xear
λ2 + 2λ+ 1 = 0

λ = −1 okl
yg = c1e

−x + c2xe
−x
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ygpp ihxt oexzt xear
y = a sin (2x) + b cos (2x) :d`eeyna aivp

−4a sin (2x)− 4b cos (2x) + 4a cos (2x)− 4b sin (2x) + a sin (2x) + b cos (2x) = sin (2x)

sin (2x) (−4b− 3a) + cos (2x) (4a− 3b) = sin (2x):lawp f`e
−4b− 3a = 1

4a− 3b = 0 :lawpe xeztp
a = −

4

25

b = −
3

25 `ed ihxtd oexztd okl
yp = −

4

25
sin (2x)−

3

25
cos (2x).ihxtde ipbenedd oexztd mekq `ed illkd oexztde
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