s He who seeks for methods without having a definite problem in mind
seeks for the most part in vain — D. HILBERT ¢

9.1 yferT (Introduction )

el X1 TS 56 &I oF 318 5 H g ° @i off, fo
Teh Todsl =R o Hel TRdl wer f T sTaehers! ohd T
fohan et € e fohedt et £ Y aRenfod wid & wos
x @ fau, f/(x) 9 T T s ®1 sEes stfaftea
GRS TG o SteArd | B9 = o oft, TR afs foreht
He f 1 STkl Held g € A o f hd T foha
M| 3o T w9 e R S wsd o

frdt XU gu wer g o fou wem £ 9@ wifs @i

dy o s
— = o(x — Henri Poincare
dx §(x) &y =f () - (D (1854-1912)

IR (1) o &Y ATl FHIHI hl STaehal FHIH
ed €1 THH! SqEIies g o1g o € S

IFhe THIHTON 1 ST q&T ®9 § difqet, WA foae, sta famme, e
T, fermm, srefeme enfg fafa e o faran San 21 o7d: @l sremyfrer Sfes
SN oh feTU Sferhel THIHTON o T ST 1 3d SAEvIHd 81 39 37249 ¥,
B SThe FHIR i FS XA HehodA13H, STThel THIHI oh e Td [Afre
T, STl FHIHT H1 A0, Yerd hife TS Yom =1 oF 3Taehal YHIHIUl i T L
1 o fafeat ik fafir= &= o stawer Gl o o STA & aR § A7 |

AP A e ey




312 TTfoTd

9.2 IMURYA Heheu=Td (Basic Concepts)
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9.2.1 3faheT GHIHIUT @t FIE (Order of a differential equation)
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9.2.2 37Tk THIHIUT &t uId (Degree of a differential equation)
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2 \2 2
4. (d_g’J +cos(ﬂj=0 5. d—gzcos3x+sin3x
dx dx dx
6. O +OP+0)+y =0 7. 9 +2y"+y =0
8. yV+y=e 9. V+()?+2y=0 10. y"+2y +siny=0
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12. 319 THEI 2y 2 dy 3dy+ =0 # Fife 2
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9.3. 3TThel THIGHTUT T Uk TS Taf¥Te & (General and Particular
Solutions of a Differential Equation)
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SEENUT 3 FAMId HifeC & ®eH y = a cos x + b sin x, 9H g, b € R, 3&&HA
2

e LY 4y = 0% T B
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1. y=e'+1 : Y -y =0

2. y=x*+2x+C : Yy -2x-2=0

3. y=cosx+C : Y +sinx=0

4. y=1+x? : y/=1j_0;2

5. y=Ax : xy =y (x=#0)

6. y=xsinx : xy’=y+xm(x¢03ﬁ1x>y3‘lw xX<—y)
)2

7. xy=logy+C : y’=1_xy (xy#1)

8. y—cosy=ux : (ysiny+cosy+x)y =y

9. x+y=tanly : Yy +y'+1=0
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d
10. y= P2 _o2xe (—a,a):x+yay=0(y¢0)

11. =R Sife 9t fRelt sTaehel T o = gt | Suied Wes SRl % e €
(A) 0 B) 2 © 3 (D) 4
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9.4, UAN HIfE TS WAH °Td o 3Techel THIHIUN ehl T i ohl fafeEr

(Methods of Solving First order, First Degree Differential Equations)
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9.4.1 gezaamﬁw o aTet 3deheT THIETUT (Differential equations with variables

separable)
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gkl FHIRTOT 321

FEfT TR (2) § x=1, y=1 Fiaeenfid se W ed C = 09w e &1 C i
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RO (2) o SF Y&l 1 THIRO i W 89 UK i ®
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TEfT TR (3) § BH Wi i ® :

P=1000
A ST ¢ oot & gere M e S €, 9|

2000=1000 5 = =20 log2

| vgeTaett 9.3 |
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5. (¢r+eNdy—(e"-—e9)dx=0 6. E—(I‘FX)(I"‘)’)
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d
x(xz—l)d—zzl;yzoaﬁ: =2

cos(%):a (@ae R);y=13x=0

X
ﬂ=ytanx;y=ZZIT%‘{x=0
dx

g (0, 0) ¥ oA I T UH T 1 THIHIU [ Hif fSTqhT 3TEhd
TRy = ¢* sin x B

WW"TW%#HD(H@ & fog fag (1, -1) | oA oren =

1 it

oI5 (0, —2) ¥ oA a1 U UH 95 1 FHIH A0 Hifee fagen fhet fog
(x, y) T S99 3@ T g9 iR 39 fag & y fadenien 1 e 39 fag & x
fenish o SR 2l

T aeh o fohdl T (x, y) T T991 @ &t yaumar, =991 55 &1, 65 (— 4, -3).
T e o1el Tarde ®1 yaura &1 g 71 AR g 9% {65 (<2, 1) Y e §
39 T T GHIRTOT A1 i

Teh TR s o 3T, T8 gell 9ot eardl o1 el ©, Teer wifd @ oed
@l ® A ARY § 39 Tean w1 B 3 ST € SN 3 Uohs 91 6 SR ©,
¢ Uohe A% 39 @R &1 B 9 sifaw)

forelt S & qoed w1 95 r% R T T G B 21 AR 100 T 10 T F
TM B WM E, d - AE A FI (log 2 = 0.6931).

et 9 ¥ qorem &1 9fg 5% it w1 R I B 71 39 §% H Rs 1000 ST
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fordt ey wqe o Sfarogsti w5t 9@ 1,00,000 21 2 H H sTR G@m H 10%
1 gig Bt 21 fohae =il & Sftemupei i w@ 2,00,000 B ST, I StemopE
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ST GHIRTT %=e”)’?ﬂ h T B
X
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9.4.2 FHATHTT ¥ddheT THIHIUT (Homogenous differential equations)
xTd y o Fefafed wedl | fo=m Sifse
F, (x,y) =y + 2xy, E, (x, y) = 2x - 3y,

F, (x, y) = cos (%) , F, (x, y) = sin x + cos y

% ST Ferl § x 3R y 1 fopddl JET 3R A % fow e A wd Ay 9
yfreenfud ¢ fEan ST A W e e @

F, (Ax, Ay) = M (0" + 2xy) = M* F (x, y)

F, (A, Ay) =X (2x - 3y) =AF, (x,y)

3 M X 3

F, (Ax, Ay) = sin Ax + cos Ay # A* F, (x, y), ff&t ot nop feg

781 B Ufed % B 6 wem F,F, F, S F(kx, Ay) = A" F(x, y) & &9 | feran
ST Hehdl § TG e F, 1 39 ®9 § T foran s wenan 1 799 #W frefafea wftam
e T 2

% F(x, y), n Sd ol THEME 6ol seddl 81 afg fad I 3k Ao fag
F (Ax, Ay) = A" F(x, y)

TH e HW € o S @ § F, F,, F, %80 2, 1, 0 51 aTel F9mi 6o
€ Safh F, 9o wod =@t 2|
&0 78 off Uferd & ® fo

e E(x,y)=y (1+§J=y2% (ﬁj
y y
E (x,y)=x' (2 _3_y) =x'h, (lj
X X
s E(xy)=y' (2£—3J =y'h, FJ ,
y y

E(x,y) = x°cos (Z) =x ks (X)
X X
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TEfAT Tk ®EA F (v, y), n 1A el GHEMAE Hel shedrdl @ 4
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%:F(x,y) o &Y Al Sehel FHIH GUEEIT e € 9 F (v, y) 9 6
STl T Her 2

D k() = o) (1)
X X

%maﬁw&ﬁaa&wﬁwaﬁmmﬁ%ﬁz%ﬂ%wam

y=vx .. (2)
gfreenfid w0
RO (2) &1 x o GUEY SFThed FH WY U F T

ﬂ=v+xﬂ .. (3)
dx dx

W(s)@%wmﬂw(nﬁqﬁwﬁawmwwaﬂﬁ%:

dv
+x—=
vhx g)

dv
A xa—g(V)—v . ()
THTRTOT (4) W =R 1 YUk HH W TH W H @ :

dv :@ 5
- x .. (5

RO (5) o SHI U&l T HHERG % T BN WI| B 8

d 1
Jg(v)v_vzj PR .. (6)

ity 29 wfaeenfug F= R ST A THET (6), STaRe THHRO (1)
X
YF B YEH FLT 2
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F (x, y) I H1 STl SO Ge[ € @ 89 L=y S, x = vy SR S
y

& ol fiF Suled ==t o STER Z—;=F(xay)=h(§] & &Y § for@et = g
M6 T ok foIg e sgd €

SETET0T 10 IS b sTaehel iRl (x—y)%=x+2ywaﬁﬂ'q%3ﬁ'(ww
Ad Hifeg|
Ta U U sTeee GHie ) fEfared €9 § eifiered fRar S el ©
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10.

11.

12.

13.

14.
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(©) xefP“’y=j(QlefP‘dy)dy+c

(D) xefPld*=j(QlefP‘d*)dx+c

15. 3fehel GHIHWT e dy + (y e* + 2x) dx = 0 1 AT B ©:
Ay xe+x*=C B) xe+y’=C (C) yer+x*=C D) ye+x*=C
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