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F
(

y
′

, y, x
)

= 0 e`
F
(

y
′′

, y
′

, y, x
).oey`xd beqd ly migein mixwna ligzp:d`eeyn lawpe y′

= p onqp
F (y, p, x) = 0 :mixwnl wlgp'` dxwn:dltkn zxeva d`eeynd z` bivdl dqpp :p xear dxizt

(p− F1) (p− F2) ... (p− Fn) = 0dltknd `ed oexztde ,xtpa dltkn lk mixzet
f1 (x, y, c) · ... · fn (x, y, c).p− Fi = 0 ly oexzt gie fi = y − gi (x, c) xy`k1 dnbed`eeynd z` xezt

p4 − (x+ 2y + 1) · p3 + (x+ 2y + 2xy) p2 − 2xyp = 0
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.p = y
′ xy`k mepilet oezpdltknk d`eeynd z` meyxl dqpp

(p− F1) (p− F2) (p− F3) (p− F4) = 0.mepiletd iyxey F1, .., F4 xy`k:p szeyn mxeb `ivep
p
(

p3 − (x+ 2y + 1) p2 + (x+ 2y + 2xy) p− 2xy
)

= 0:lawpe p− 1a minepilet weliga ynzyp f` ,oexzt `ed 1y ze`xl lw
p (p− 1) (p− x) (p− 2y) = 0 :xtpa mxeb lk xeztp

p = 0 p = 1 p = x p = 2y
⇓ ⇓ ⇓ ⇓

f1 = c1 f2 = x+ c2 f3 = x2

2
+ c3 f4 = e2x + c4`id zil`ivpxtid d`eeynd ly ziaihinixtd divwpetd okl

(y − c) (y − x− c)
(

2y − x2 + c
) (

y − ce2x
)

= 0 'a dxwndxevdn d`eeyn dpezp m`
y = f (x, p) :xl qgia d`eeynd z` xefbp

dy

dx
=

∂f

∂x
+

∂f

∂p
·
∂p

∂x.xeztl ik zixewnd d`eeyna dxfg miynzyne p = F
(

x, p, p
′

) xear mixzet'b dxwnoezp
x = f (y, p).'a sirql dne ote`a mikiynne yl qgia mixfeb' dxwn:exlw z`eeyn

y = px+ f (p) `ed illkd oexztd f`
y = cx+ f (c)
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2 dnbe:xezt
16x2 + 2

(

y
′

)2

y −
(

y
′

)3

x = 0 oexzt.(df z` zxzety dhiy ep`vn `l) zexfbpd xq z` ixedl :dxhn:lawpe y′

= p onqp
16x2 + 2p2y − p3x = 0:`ad ote`a d`eeynd z` meyxl ozip

2y = px− 16
x2

p2:lawp x itl dpexg`d d`eeynd z` xefbp m`
2p = p+ p

′

x−
32xp2 − 32p · p

′

· x2

p4 :lawp
p = x · p

′

−
32x

p2
+

32p
′

x2

p3

p =

(

x+
32x2

p3

)

dp

dx
−

32x

p2

p4 =
(

p3x+ 32x2
) dp

dx
− 32xp

0 = p
(

p3 + 32x
)

− x
(

p3 + 32x
) dp

dx

0 =

(

p− x
dp

dx

)

(

p3 + 32x
):mixwn ipya zniiwzn ef d`eeyn.1

x
dp

dx
= p

dp

p
=

dx

x
p = cxlawp zixewnd d`eeyna aivp xy`k

16x2 + 2c2x2y − c3x4 = 0

y =
c3x2 − 16

2c2

=
cx2

2
−

8

c23



:dxrd .2. dp
dx

zxfbpd z` likn epi`e zeid miaygzn eppi` p3 + 32x = 0 mxeba.F (

x, p, p
′

) miytgny exkf.qxewd zexhnl xarn df ,zeiernyn iabl3 dnbexezt
y = (2 + p)x+ p2 oexzt.(p2 epl rixtn) x itl dxifba ligzp

p = 2 + p
′

x+ p+ 2p · p
′

0 = 2 + p
′

x+ 2p · p
′

−2 = (x+ 2p)
dp

dx.zix`pil d`eeyn `id dpezpd d`eeynd.zerei zehiya ynzydl dqpp:divxbhpi` mxeb `vnp
u (p) =

Mp −Nx

M
=

0− 1

2
= −

1

2.e 1

2
p `ed eply divxbhpi`d mxeb okle:d`eeynd z` letkp

2e0.5pdx+
(

2xe0.5p + 4pe0.5p
)

dp = 0.eiykr zwiien d`eeyndmiiwzny jk g `vnp
∂g

∂x
= 2e0.5p

∂g

∂y
=

(

2xe0.5p + 4pe0.5p
)`ed iteqd oexztdy lawp aeyig xg`l

{

y = 8− p2 + (2 + p) ce−
1

2
p

x = 2 (2− p) + ce−
1

2 p.z = x+ 2p zavd - d`eeynd oexztl ztqep jx4 dnbexezt
y = 3px+ 6p2y2
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oexzt:lawp ,pa d`eeynd lk z` wlgp
y

p
= 3x+ 6py2 dxeva d`eeynd z` xqp

x = f (y, p)

3x =
y

p
− 6py2 :y itl d`eeynd z` xefbp

3

p
=

p− dp

dy
· y

p2
− 12py − 6y2

dp

dy

3

p
=

1

p
−

y

p2
·
dp

dy
− 6y2

dp

dy
− 12py

3p = p− y
dp

dy
− 6p2y2

dp

dy
− 12p3y

0 = 2p+ y
dp

dy
+ 6p2y2 + 12p3y

0 = 2p
(

1 + 6p2y
)

+ y
dp

dy

(

1 + 6p2y
)

0 =

(

2p+ y
dp

dy

)

(

1 + 6p2y
):mxebd z` wx xeztp okle ,epnn mlrzp okl dp

dy
riten `l 1 + 6p2y mxeba

y
dp

dy
+ 2p = 0

dp

2p
= −

dy

y

p =
1

y2
c:oexztd z` lawpe zixewnd x"na aivdl x`yp

y3 = 3cx+ 6c2 5 dnbe:xezt
(y − px)

2
= 1 + p2

y − px = ±
√

1 + p2

y = px±
√

1 + p2
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:eplv` ,exlw z`eeyn ef
f (p) = ±

√

1 + p2 -:`ed oexztd okle
y = cx±

√

1 + c2 :`ed ixlebpiqd oexztde
x = −

df

dp
(p) = ∓

p
√

1 + p2

y = ∓
p2

√

1 + p2
±

p
√

1 + p2
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