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q z
xed jyndoexztl mikx
dkenpd zxfbpd `id k xy`k y(k) = z dxevdn davd ,d`eeyna y xqg xy`k .1.dritend xzeia:x xqg xy`k .2
y

′

= z (y) , y
′′

= z ·
dz

dy.y = yp · u (x) aivp y = yp dxevdn ihxt oexzt re
i xy`k .3dxevdn d`eeyn dpid ihwix z`eeyn .4
y

′

= a (x) · y2 + b (x) y + c (x).ihxt oexzt `ed yp xy`k y = yp + u (x) davd i"r xeztp.ilepxa z`eeynk dbivdl xyt`y d`eeyn lawp davdd xg`l:dxevdn d`eeyn ef 'fpxbl z`eeyn .5
y = x · F (p) +G (p) :aivp
dx

dp
=

xF
′

(p) +G
′

(p)

p− F (p) 1 dnbe
:ze`ad x"
nd z` xezt.1
x ·

d3y

dx3
− 2

d2y

dx2
= 0
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itl ,okl .2 x
qn `id d`eeyna z`vnpy xzeia dkenpd zxfbpd ik al miyp:z (x) = y
′′ aivp 1 sirq

x · z
′

− 2z = 0

z
′

z
=

2

x

ln (z) = 2 lnx

z = cx2

y
′′

= cx2

y = c1x
4 + c2x+ c3 .2

y
′′

=
(

y
′

)3

+ y
′aivp 2 dxwn itl okl d`eeyna x oi`y al miyp

y
′

= z (y)

y
′′

=
dz

dx
=

dz

dy
·
dy

dx
=

dz

dx
· z awpe dxfg aivp

z ·
dz

dy
= z3 + z

dz

dy
= z2 + 1

dy

dz
=

1

z2 + 1
ˆ

dy =

ˆ

dz

z2 + 1

y + c = arctan (z)

z = tan (y + c)

y
′

= tan (y + c)

dx

dy
= cot (y + c)

ˆ

dx =

ˆ

cot (y + c) dy

x+ c1 = ln (sin (y + c))

c1e
x = sin (y + c2)

y = arcsin (c1e
x) + c2ok` dfe ,reaw y = c xnelk z = 0 xear ixlebpiq oexzt we
al jixvy al miyp.ixlebpiq oexzt:xezt .3

(1− 2x) y
′′

+ 4xy
′

− 4y = 0
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.y = yp · u (x) davda ynzydl mivex .ihxt oexzt ytgp
y = ax xgap m`y xexa .zexfbpdn zg` qeti` i"r ihxt oexzt ytgp dligz.yp = x gwip ,(a lkl) miiwzn df ok`y ze`xl lw .y′′

= 0 f`:`id zywaznd davdd
y = x · u (x)

y
′

= u (x) + x · u
′

(x)

y
′′

= u
′

(x) + u
′

(x) + xu
′′

(x):lawpe zixewnd d`eeyna dxfg aivp
(1− 2x)

(

2u
′

+ xu
′′

)

+ 4x
(

u+ xu
′

)

− 4xu = 0

2u
′

− 4xu
′

+ xu
′′

− 2x2u
′′

+ 4xu+ 4x2u
′

− 4xu = 0

u
′ (

2− 4x+ 4x2
)

+ u
′′ (

x− 2x2
)

= 0

u
′′

u
′

=
4x2 − 4x+ 2

2x2 − x
ˆ

u
′′

u
′
dx =

ˆ

4x2 − 4x+ 2

2x2 − x
dx

ln
(

u
′

)

=

ˆ

4x2 − 2x− 2x+ 2

2x2 − x
dx

=

ˆ

2−
2x− 2

2x2 − x
dx

=

ˆ

2−
2

x
+

2

2x− 1
dx

= 2x− 2 lnx+ ln (2x− 1) + c:okl
u

′

= c1 · e
2x

(

2x− 1

x2

)

u =

ˆ

c1e
2x

(

2x− 1

x2

)

dx

y = c1x ·

ˆ

e2x
(

2x− 1

x2

)

dx.(lxbhpi`l heyt oexzt dt oi`):xezt .4
y

′

+ 2y2 =
6

x2 :dxeva d`eeynd z` bivp
y

′

= a (x) y2 + b (x) y + c (x) xy`k
a (x) = −2

b (x) = 0

c (x) =
6

x2
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lawpe a
x
dxevdn `ed d`eeynd ly ihxt oexzt .ihwix z`eeyna ynzyp okle. 2

x
`ed mi`znd oexztdy:aivp

y =
2

x
+ z (x)

y
′

= −
2

x2
+ z

′ :d`eeyna aivp
−

2

x2
+ z

′

+ 2 ·

(

2

x
+ z

)2

=
6

x2

−
2

x2
+ z

′

+
8

x2
+

8z

x
+ 2z2 =

6

x2

z
′

+ 2z2 +
8z

x
= 0

z
′

z2
+ 2 +

8

zx
= 0 .ilepxa z`eeyn ef:aivp

t =
1

z

t
′

= −
1

z2
z

′ :d`eeyna aivp
−t

′

+ 2 +
8t

x
= 0.d`vxddn dni`znd dgqepd itl ,1 x
qn zix`pil x"
n itl xeztp o`kn:xezt .5

y
′

+ y = x
(

y
′

)2:`ad ote`a d`eeynd z` meyxp .'fpxbl z`eeyn ef
y = x ·

(

y
′

)2

− y
′ :lawpe y′

= p aivp
y = xp2 − p dxevdn `id d`eeynd

y = x · F (p) +G (p) xy`k
F (p) = p2

G (p) = −p
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:if`
dx

dp
=

xF
′

(p) +G
′

(p)

p− F (p)

=
2xp− 1

p− p2
= 2x

p

p− p2
−

1

p− p2:dxevdn zix`pil d`eeyn wei
a ef
y

′

+ p (x) y = q (x)

dx

dp
−

2

1− p
x = −

1

p− p2

x
′

+M (p)x = N (p) :dt
M (p) = −

2

1− p

N (p) = −
1

p− p2 :`ed oexztd f`e
x = e−

´

M(p)dp
·

[
ˆ

N (p) · e
´

M(p)dpdp+ c

]

= e
´

2

1−p
dp

[

−

ˆ

e
´

−

2

1−p
dp

p− p2
dp+ c

]

= e−2 ln(1−p)

[

−

ˆ

(1− p)
2

p− p2
dp+ c

]

= (1− p)−2

[

−

ˆ

1− p

p
dp+ c

]

=
1

(1− p)
2 [p− ln (p) + c]:p itl x, y ly zixhnxt dbvd eplaiwe
x =

p− ln p+ c

(1− p)
2

y = xp2 − p.(zyxetn dxeva oexzitd z` lawle y ly d`eeyna x z` aivdl xyt`)ze
igie meiw htyn:dxevdn x"
n dpezp
y

′

= f (x, y)

y (x0) = y0:dxevdn oexzt miiw f` x0, y0 z` liknd megza zetivx f, fy mi`pzd zlra
y = φ (x) .
igi `ede
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dxrd:1 x
qn zix`pil x"
n xear
f (x, y) = −p (x) y + q (x).p, q ly zetivx yex
l witqn.fy = −p (x)y al miyp2 dnbe
:d`eeynd dpezp

{

xy
′

+ 2y − 4x2 = 0
y (1) = 2.x = 0 'wpa sqep oexzt miiw epi` re
n xaqde oexztd z` `vnoexzt:`ad ote`a d`eeynd z` meyxp

y
′

+
2

x
y − 4x = 0:dgqepd itl xeztp ,1 x
qn zix`pil d`eeyn ef

y = e−
´

2

x
dx

[
ˆ

4x · e
´

2

x
dxdx+ c

]

= e−2 ln x

[
ˆ

4xe2 ln xdx+ c

]

=
1

x2

[
ˆ

4x3dx+ c

]

=
x4 + c

x2
= x2 +

c

x2 :dlgzdd i`pz z` aivp
2 = 1 +

c

1
c = 1 :`ed ihxtd oexztd okl
y = x2 +

1

x2.my dtivx dpi` 'wpetdy oeeik 0a oexzt oi`3 dnbe
:d`ad d`eeynl oexzt e`vn
y

′

+ 2y = q (x)

y (0) = 0
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(−∞, 0] rhwa `ad ote`a x
ben q (x) xy`k
q (x) =

{

1 0 ≤ x ≤ 1

0 x < 0 .
igi oexztd m`d raweoexzt:mixwnl wlgp:0 ≤ x ≤ 1 .1
y

′

+ 2y = 1:lawp dgqepd itl .zix`pil d`eeyn ef
y = e−

´

2dx

[
ˆ

e
´

2dxdx+ c

]

= e−2x

[
ˆ

e2xdx+ c

]

=
1

e2x
·

[

1

2
e2x + c

]

=
1

2
+

c

e2x :lawpe dlgzdd i`pz z` aivp
0 =

1

2
+

c

1

c = −
1

2 :okl
y =

1

2
−

1

2e2x
=

e2x − 1

2e2x :lawp .2
y

′

+ 2y = 0 :mipzyn z
xtd itl xeztp
y

′

y
= −2

ln (y) = −2x+ c

y =
c

e2x
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i`pza ynzyp .oexztd ly zetivx d`xpy yex
 ,
igi didi oexztdy i
k.miiwzi ok`y i
k dlgzdd:x = 0 'wpa zetivx miiwzzy b`
p
c

e2·0
=

1

2
−

1

2
· e2·0 = 0

c = 0:`id oexztl dyex
d divwpetdy eplaiw
y =

{

e2x−1
e2x

0 ≤ x ≤ 1

0 0 < xze
igide meiwd htynn xa
 wiqdl ozip `l okle x = 0a dtivx dpi` zxfbpd.(
igi oexztd m` zr
l xyt` i`)
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