
UNTT-T 
Chapten -3. 

The genen.al Seconol onden üneat dinential 

equlotien the foTm,

y+pt)y' + & (ay = R(2 
Hene pt0, &c), R(a) aie Tunc. cl Lone t 

Constant 

The eqps. t) Carnot Je selvecl ezpli dty in 

twuns e known elemertaryune aw even in 

teoums incicateod integroctforn. 

Existena and Uniquenes-heosem 
Let pcad s RC) beia ontiuorus tuncticn

tn the [a,b7. If To b any point n la,b 

and fyo and 9o ou any numbens Setonel ondea

nea diffewntiaticn equation . 

9CT) on the fnclicated Intenval Stch that, 

yCt)=9o and y' Czo)=yo

Theorum: proaf necd nof be heco ssaag

Statemert 
yg s the 9entnal 3olny+ pay+ 

8 

y O and yp (s the partiaulax oln. ef 

the equduon, 

yl+ p(2y'+ ug= &C) 0 

Then, The Cemplete Soln. 6 (O given by 

p +9e 
Theonem 

1f 9,0) and ya () ow any two Soln 



y + (oy0 (1) 

Then 
C4,+C2 yo (2) B also a So o an 

tonsfan C Qnd C2. 

Talvial 9olution 
g(7)0 always a Seluticn 

ypg+&y =0 

This tailsd tnivial Soln. The Soln. 

C9 t)+ C2 ya(7) callol a uneca Cnebinal 

the eln. 1e y () and ys (o0 
Linem ependert : 

1two ne functi ons ft an d g) co 

cuined on on fnton val ab] anol have the 

pAopeity that ene s a Comatant multipl o 
o thea ten thuy oR Said to be 

dapunedunt en a,b].

Aineaa Thdeendert: 

1f neithen the tonstat multtpl ef ohiu 

then then tuy ao callu d aneanly indepcndsnf 

nealy dependantfo0=o. Then, fe) and qt) 

0 nealu dapenole nt don evey tunc.gti=0 

0AdeA fcx) 
two sundion (EÐ8 2 (t) daktned in 

Ts Sculcl to be lineanly dependent on I 
T there exists two Constarih c ki2 

Atle cst he them 4 hon-Zeno,Theru us 

Ti 

Ci (t + 2 () t- 0 



WnOK 3Ra>n Delerumtnanta 

Aaon KBKain f any fuo dplerert lat ion The 
un cton 9ox) and ye () 98ven by 

9 9-yey, dgineod as 

(9) 91y-9o 90. 

Theoum 
Consider i) and yo () be Tneanly 

Independent Setn. homegenous en. 
y+pca)y+(x0y=0 

pn the Tntesval a, b] Then, to pruye 
C1 

CTy t20+ Ca ye () s thie genonal olutton o 

the 3econol 0ndon inset egn. on [a, b),n 

to Such that, evey Solh. 8econd onden linean 

equ atton 
on this interval can be obtalne ol Yom 0). 

By the 3ultabe cho 1ce by oabYtaauy Consto 
CI and Co. 

NOTE: 

C C also if W'CnKAkaln detouminant is not 
Cqual to zeno. Thon the unction aoe lneaslap 

fndenen dont 
T &functi on, (t), Ta Ct) ax ne arly 

fndepunclent 
and 1f C1 (D + (o X2t) =o 6T Then 

Ci0 ( =0. 

proof 
9 ( ahd ya (7) be the tuoo nocoly 

nolependernt 



Seln. eqn: tD 

y +y'pto) + (y =o. 

To pTOve 

Ci y, ()+ C2 yo(1) 9enmal Soln. oL 1). 
Let 

yca) be ahy soln.. of (0 on La, . 

Ci and Ca Can be found, 
r 79hieso) 

Constant6 

yca 

yc)= C9i ()+ Co y2 (1)D ze[a,6 
By known thobJem,

EXistence of Unfque thev 2em 
A A Soln. G 0 ovo all the valie o its 

cdnivati vos at a stngt pofnt. Tt is a suffitient 

Ato 3AouD thot, 
Cy +yot) and y () ae bo th 3oln 

C1 on Ca,b] fon 3ome Xo in [a,b7. 

We can ind C and Ca, So that 
CIy o) +C2ya C7o) 9co)Jro 

C y Cto)+ C2 y (t6) y' C) 

To Solve -C and(o Suffi deni tfiat the 

detormihati on, 

w(y (o), y2 (7o) = 

#o 

Have, a Valu o depeunt onm Kerno om 
the above 1t is noted, Tha function ox 
dbftud by, 

N (ye)= yi9ay2y 

Nich known as woKshain 9Qnd 2 



The NeaKar and Suffie nt ondittens ane , 

emma 1 
The Ne asoy pont 

9i 9ic and ya ()aoe tuwo Sobn. eqs.c1) 

Iyp7) y+Q(oy =o on [o b7 Thon tuein 
yl+ p29 tg(19F0 0) WTonkS kaîn 

W Cyy5) is eithe dlontically zeno on 
neven enD onLab WEO Lin DeP 

proo 7ein depr Ouclot 
we Knoo that, 

Known hWonsKafh metthocd, 

w 992-9 y C2) 

UV metad= uv+Vuuo0 
hen, w'a dwja = 99a"ys'gi- ya 94/y' 

ouo y, ys-ye y () clt 

Since 9 9- in a), DO 
y ancd ya ane beth Alde%. of 0) e have 

y+Pz9i +G(09so >(A) 
(5) 

NoLD 
Multiplyirg U) by 9o and (5) by 9i 

Ne get 

C6) Ky yy+ pr0yi ya + a () 9ga =0-) 
Eom. () - (6), 



92" y-9"yp #pys y-P9H yo t09ya -@yyo 
lufd + P o 

yo y- 9yo Pyi ys'-41y))=o 
9u0m C9 and 3), we have, 

olu + pw =0 n C 2 
This the it 0ndot ine an deyendhnf 

Soln., n'on2rOTU ean. where gerwal 

Jpdx Ce 
The kponentiol 

3rups nf yer zeo 

ya (x)=ky, () xG[a,b1 1e Covulent 

The ex ponentral hecton, nneye zeu 

The C= oah d Ao ve 
I C0 Qnol 

Conclude the emma 

with us Jomma the phoet e the main 

thoosutm b Conmplete 
To 

0NI3/ 

eluiminateC, hue have, 
P 

9-9 
9 9 -yo Y+9y o 

99o-Ya Y=o 
N C9-92)=o 

kemma ", 2 

The 3uffident part.he iholydupend 
Convevsely ne amume that, ouitaht yoru lhp 

ly1 9)= 9iy-9a yr idenrti coully zeo 
To pTOVe 

9it) and yo () aR lineanly dlependent, If 
is fdentically zevo 

A ssume that, 

doos not Vanish 1dent cally on Tasbl 
om othich it follouos be 



Conttnulty that y dres not van?sh, 

At Some Sub ntenal LC d] and [a,b7 
3A90 

9yo-yo yi' = o o ab 

dt vide d y 91 iot 8 
91 99 y=ohalokuiteg i 

=9ry2-2 9 
9,2 

y2 

9/91 
Zeno 99-9p g 

On tntegiating we get 
92/9= & CConstant foam) 

e 2 = Ky whwe K Constant 

92 (1) = ky1tx) GLCol] 

Finally, yo (*) andl Kyi() has equal values in 

Ccd. Then, Have equal oloi'vatives the 

hnown bo 1St thaorom, 

92 ( = kyi () e[a,b].
ako 

This Concude the lernma ofth tis lomma 
pir the main theosam 8 Cznuplete 

woaking Rule 
To fnd the tuwo Soln. oan en. 

y py+ y =0 (Integrate d) 
An integTal 1s to Show that theta atto s 

This s done by nspectton. 
Employ the fomat test Complete 

not constant 



WUOn KsKai'n w (Y1yo) and paove that ito dou 

hot vanis h not equal to ZeA0 

PROBLEMS 

puOve that y C) Stn + C2 Cos n the 

genal genhal Soln y+91 o on an ntewal. 

pind porti aul Selutionon whtch y (6)=2, 

Yc) 3. 

Soln: G1ven y C STnx + Co Co S 
genwial 3oln, 

yCi9 ()+ Co9 () 
have, 

i9 the 

we Y1( sin 

yit toS 

9 C0 -sínx 
Suppose 

y 'a soln gven qualin, we have, 

4 hsinz +sin o 

y yrE De f 
Ty s aSoln. Lh 

92+92 - CoSY + CosX = 0 

9+9 0 
Consice Sinx tanX 

CoS 

91-Cy2 L9 onol ye ae hot tne ewly 

ndepenolont 
ing 

WonksKain Method we have 

Sin x Co S w C yi, y2) 9 y w(942 Co 3%sina 
-sinx-Cos 
-(Sin a t Cos ) 



-1 ,-1#0 
'The Soln. , ahd yo aw ineonly ndupendunt 

et u take y+y-0 ypaDy+Gy= 

He p=0 anc =l ane, (onstart uncions 

By a KingDn theorom 

C Sin a t (2 oS a genoial Solution 

oy+9 0.A 
To fin d PartîculaT Soln. 

Let s tike y) = C1 Sini t C2 COS 

putting 
(o)S1no O 

=0 9(o)= Ca.9ab) = coso 

But it ven that 
yto)=2=> Co =2 

y c2 Ci Cos- C2 Sin 
y'(0)= C 

But Tt s Given that 

y 0)=3 = CI =3. 
The potf ulaa otn. u 

y= 3 sínx +2 Cos 
2) Show that e and e ae IFneoaly îndependent 

Soln. e y-y=0 on an fatovcd 

Seln Let ws tuke 

-Ce+ Coe-2 ethe m 
Ciy ()+ C29eC) 

9I e 92e- e 

9 9-e- 

9 e 



Suppose 
9, tho Soln. y"-y=o 0 

Thon ,e"-e 0 2 

Supp ose 
Uo tu soln y-y =0 

Then 
y-2 -e-e*o 

frum (2 and 3), We have, 

9 e, 9 re- ae outlons e tho en. ). 

To prove thiy ae T. ' 

et w Conslder 

WAon ks kain dotoaminart 

92 e e- 

-e -e- 
-ee-7- e'e- -2 e"e -X 

2 e 2 

wCyy2) = - w w Cy-y2)=-2 #o. 

9 and y2 ae hot Anoconl dopundent Jet 

and y2 ae linaanyy Tndeperolent Soln. e 

y-y 0 Hence PAoVedl 

3 shouw that y = C+C27 is ta genenal soln. 

y - 2xyl 42y =0. bn any Inkern val and 

fnd paotiagn Solution fon whith ych:3 

and y'cne5. 

Soln

et ws take, Cix+ Co and fs e 

t fom, C91(7) +Caya (x)
92 (0=

y-2x 
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