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OP QRSTU VSW XYS Z[\ ]

y′ = xy + x3, y (0) = 0

^_`
[ Va SWTQQTU Pb ]

−
(

xy + x3
)

+ y′ = 0

cdb VW edQfTU
g (x, y) = −

(

xy + x3
) PUX

h (x) = 1.
[ Va gaheTU i dj XVT klm TnYoW VSW

b VW XTa pUWTfaYjVQVWqWSj TXVUfPUf ∂g
∂y

= ∂h
∂x

,
TS edQfW ]

−x 6= 0

kVT klm VSW YQSd Udrs UVrsW TnYoW t [ Va SPrsTU TVUTU VUWTfaVTaTUXTU uYoWda ]

m′ (x) = m (x)
−x

1

vVTaeha edQfW
m (x) = e−

1

2
x2 YQS VUWTfaVTaTUXTU uYoWda i w Va ehfTU XVTSTU sVUxP PUX

TasYQWTU XVT lQTVrsPUf ]

−
(

xy + x3
)

e−
1

2
x2

+ e−
1

2
x2

y′ = 0

Sdb VW edQfW
g (x, y) = −

(

xy + x3
)

e−
1

2
x2 PUX

h (x) = e−
1

2
x2

.
[ Va gaheTU w VTXTaPb XVT

pUWTfaYjVQVWqWSj TXVUfPUf ]

−xe−
1

2
x2

= −xe−
1

2
x2

SVT VSW UPU YQSd Taeh QQW i XYS sTVSSW XVT klm VSW TnYoW t OPa mRSPUf UPWxTU w Va UPU XTU
cWYUXYaWYUSYWx ]

F (x, y) =

∫ x

x0

g (t, y0) dt +

∫ y

y0

h (x, t) dt

cdb VW edQfW ]

F (x, y) = −
∫ x

0

t3e−
1

2
t2 dt + e−

1

2
x2

∫ y

0

dt

y



[ Va oRUUTU XTU xwTVWTU zTab SdedaW VUWTfaVTaTU PUX j TVb TaSWTU zTab
t2 = u

SPjSWV{
WP VTaTU ]

F (x, y) = −
∫ x2

0

u

2
e−

1

2
u du + ye−

1

2
x2

|PU QVTeTaW gYaWVTQQT pUWTfaYWVdU ]

F (x, y) = −
[

−2

2
ue−

1

2
u

]x2

0

−
∫ x2

0

e−
1

2
u du + ye−

1

2
x2

vVTaYPS edQfW ]

F (x, y) = x2e−
1

2
x2 −

[

−2e−
1

2
u
]x2

0
+ ye−

1

2
x2

kVTS QVTeTaW UYrs YP}RSTU ]

F (x, y) = −2 +
(

y + x2 + 2
)

e−
1

2
x2

~TWaYrsWPUf �dU
F (x0, y0)

QVTeTaW ]

F (x0, y0) = 2 − 2 = 0

|PU STWxTU w Va
F (x, y) = F (x0, y0)

PUX SWTQQTU UYrs
y
Pb PUX TasYQWTU ]

y = 2e
1

2
x2 − x2 − 2

^�`
uha XVT � ����� {pWTaYWVdU fVQW YQQfTb TVU ]

ϕn+1 (x) = y0 +

∫ x

x0

f (t, ϕn (t)) dt

[ Va wTUXTU XVT � ����� {pWTaYWVdU YU i wdj TV w Va YQS cWYaWgPUoW
ϕ0 (x) = 0

wqsQTU PUX
f (x, y) = xy + x3

VSW t �S edQfW YQSd ]

ϕ0 (x) = 0

ϕ1 (x) =

∫ x

0

t3 dt =
1

4
x4

ϕ2 (x) =
1

4
x4 +

1

24
x6

ϕ3 (x) =
1

4
x4 +

1

24
x6 +

1

192
x8
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uha XVT �{uPUoWVdU TasYQWTU w Va XVT � TVsTUTUWw VroQPUf ]

e
1

2
x2

=
∞
∑

n=0

(

1

2

)n
x2n

n!
= 1 +

x2

2
+

x4

8
+

x6

48
+

x8

384
+ . . .

cdb VW edQfW eha XVT mRSPUf YPS �� �]

y = 2 + x2 +
x4

4
+

x6

24
+

x8

192
+ O

[

x10
]

− x2 − 2

[ Va oRUUTU Pb SrsaTVj TU xP ]

y =
1

4
x4 +

1

24
x6 +

1

192
x8

Vb �TafQTVrs XYxP TasYQWTU w Va XVT mRSPUf YPS �� �]

ϕ3 (x) =
1

4
x4 +

1

24
x6 +

1

192
x8

kTa �TafQTVrs xTVfW YQSd i XYSS XVT mRSPUfSwTfT XYS fQTVrsT �afTjUVS QVTeTaU t
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[ Va j TWaYrsWTU XVT klm

y′′ = 2 (y′)3 .
kVT aTrsWT cTVWT

f (x, y, y′′) = 3y
′3
STV SWTWVf PUX

j TQVTjVf deW SWTWVf UYrs YQQTU �YaVYjQTU XV¡ TaTUxVTajYa ¢XYsTa QdoYQT £ �¤ ¥�¦�§¨ {~TXVUfPUf© t
Z QSd SdQQWTU � �����ª£ �«��¬® PUX � ��«¯ YUwTUXjYa STVU t
kPars XTU \PUoW

(0, 0)
fTsTU b VUXTSWTUS XVT XaTV pUWTfaYQoPa�TU

y1 = 0, y2 =
√

4 − x−
2
PUX

y3 = 6 −
√

36 − x.
kVT j TVXTU QTWxWTaTU QYSSTU SVrs UVrsW hj Ta XTU \PUoW

(4,−2)jxw t
(36, 6)

sVUYPS �TaQqUfTaU i jaTrsTU YQSd b VWWTU VU XTa �j TUT Yj ¢PUX UVrsW Yb �YUX© t
OP TaoQqaTU VSW XVT SrsTVUjYaT k VSoaTgYUx xPa zsTdaVT �dU ZjSrsUVWW ° t± PUX ° t² t
k YS fTSWTQQWT \adjQTb VSW oTVU ZUeYUfSwTaWgadjQTb i XY xP XTa klm � t ³aXUPUf UPa

TVUT ZUeYUfSj TXVUfPUf fTfTj TU VSW t pUSdeTaU SVUX wTXTa � �����ª£ �«��¬® Ud rs � ��«¯
YUwTUXjYa t \TYUd whaXT YPrs oTVUTU [ VXTaSgaPrs fTj TU i XY Ta UPa b VUXTSWTUS TVUT
j TQVTjVf oPaxT mRSPUf edaXTaW t
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[ Va j TWaYrsWTU XYS klmc ]

y
′

1 =
x + 1

x − 1
y1 + y2 − (x − 1)2

y
′

2 = y1 + y2

bVW XTU ZUeYUfSwTaWTU ]

°



y1 (0) = 1

y2 (0) = −2

[dj TV PUS TVUT mRSPUf j ToYUUW VSW i XVTST QYPWTW ]

y1 = x − 1

y2 = −x

[ Va UPWxTU XVT Â ÃÄ ¬�Å Æ��§ SrsT �TXPoWVdU i Sdb VW edQfW ]

u1 = α (x − 1)

u2 = −αx + w

[ Va STWxTU VU PUSTa klmc TVU ]

α′ (x − 1) + α =
x + 1

x − 1
α (x − 1) − αx + w

−α′x − α + w′ = α (x − 1) − αx + w

|PU oRUUTU w Va Pb edab TU ]

α′ =
w

(x − 1)

w′ = w + α′x

[ Va oRUUTU
α′

TVUSTWxTU �dU XTa TaSWTU VU XVT xwTVWT lQTVrsPUf PUX TasYQWTU UYrs
Pb SWTQQTU ]

w′

w
=

2x − 1

(x − 1)

|PU oRUUTU w Va XVT cTgYaYWVdU XTa �YaVYjQTU YPSehsaTU ]

dw

w
=

2x − 1

(x − 1)
dx

[ Va VUWTfaVTaTU j TVXT cTVWTU ]

ln (w) = 2x + ln (1 − x)

[ Va wTUXTU XVT �{uPUoWVdU YU PUS ÇUXTU ]

±



w = (x − 1) e2x

uha
w,

XVTS oRUUTU w Va UPU VU XVT lQTVrsPUf eha
α′

TVUSTWxTU PUX ÇUXTU ]

α′ = e2x

|PU oRUUTU w Va j TVXT cTVWTU VUWTfaVTaTU Pb
α
xP TasYQWTU i XVTS QVTeTaW ]

α =
1

2
e2x

cTWxTU w Va XVTS VU
u1

PUX
u2

TVU i Sd edQfW ]

u1 =
1

2
(x − 1) e2x

u2 =
1

2
(x − 2) e2x

kVTS VSW TVUT mRSPUf eha XYS sdb dfTUT cÈSWTb t [ VT b YU SrsUTQQ XPars TVUT \adj T
SVTsW t
|PU oRUUTU w Va XVT �YaVYWVdU XTa ÉdUSWYUWTU YUwTUXTU Pb XVT VUsdb dfTUT mRSPUf

xP ÇUXTU i w Va XTÇUVTaTU PUSTaT mRSPUf YQS
x1

PUX
x2 :

x1 = cy1 + du1

x2 = cy2 + du2

cdb VW edQfW YQSd ]

x1 = c (x − 1) + d

(

1

2
(x − 1) e2x

)

x2 = c (−x) + d

(

1

2
(x − 2) e2x

)

kVTS QVTeTaW UYrs � VUSTWxTU VU XYS klmc ]

c′ +
d′

2
e2x = − (x − 1)

c′x − d′

2
(x − 2) e2x = 0

kVTS oRUUTU w Va UPU QRSTU PUX w Va TasYQWTU eha XVT zTab T XTa ÊaYb TaSrsTU �TfTQ
¢
Ax = b,

bVW
x
YQS �YaVYjQT i VU PUSTaTb uYQQT

c′
PUX

d′
© ]

b =

(

− (x − 1)2

0

)

²



A =

∣

∣

∣

∣

∣

(x − 1) x−1

2
e2x

x −x−2

2
e2x

∣

∣

∣

∣

∣

= − (x − 1)2 e2x

Ac′ =

∣

∣

∣

∣

∣

− (x − 1)2 x−1

2
e2x

0 −x−2

2
e2x

∣

∣

∣

∣

∣

=
(x − 1)2 (x − 2)

2
e2x

Ad′ =

∣

∣

∣

∣

∣

(x − 1) − (x − 1)2

x 0

∣

∣

∣

∣

∣

= x (x − 1)2

cdb VW edQfW b VW
xi = det Ai

det A

eha
c′
PUX

d′ :

c′ = 1 − x

2
d′ = −xe−2x

[ Va oRUUTU VUWTfaVTaTU Pb
c
PUX

d
xP TasYQWTU ]

c = x − x2

4
+ A d =

1

2

(

x +
1

2

)

e−2x + B

cdb VW edQfW YQSd XVT YQQfTb TVUT mRSPUf XTS klmc i VUXTb wVa VU
x1

PUX
x2

TVUSTWxTU ]

y1 = −1

4
x3 +

9

4
x2 +

(

A − 3

2

)

x −
(

A +
1

2

)

+
(x − 1)

2
Be2x

y2 =
x3

4
− 3

4
x2 −

(

3

8
+ A

)

x − 1

4
+

(

x

2
− 1

)

Be2x

[ Va STWxTU XVT � YUXj TXVUfPUfTU TVU ]

y1 (0) = 1

y2 (0) = −2

vVTaYPS edQfW ]

y1 = −A − 1

2
B

y2 = −B

cdb VW edQfW YQSd ]

A = −2 B = 2
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uPTa XVT mdTSPUf edQfW Sdb VW ]

y1 = −1

4
x3 +

9

4
x2 − 7

2
x +

3

2
+ (x − 1) e2x

y2 =
x3

4
− 3

4
x2 +

13

8
x − 1

4
+ (x − 2) e2x
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