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Pavtial Diefesential Equations :

Partial clierexential equations ax¥e those equatiom

which conmtain Fastial dickerential coetéiclents, independ
vayiables and clependent variables-

Tne  independent wvariablesd will be dencted
2 and Y and «he clependent wvawiable by z,T'he..Pa‘r-

tial <iffevential coescefcients axe clenoted as eollows:

-az = P 9 -?J: = c]’_,

D% DY

?-3) Z = 5 -.‘317_ - X E}lz = 3“2. =5
% oy %Y Qy2ax

Ciaclee of paykiq)l Differenzial gquations o

[0 B

>édew of partici -1Tirscential actuarn'oﬁs A

" - s 5 . = & o e
+he sarme as that of Eme gz b the I—nughr.:.i' diFle

wert Teil r.,t;w:,n’F-"rI‘(-tﬂl‘ ‘Ka B
-~
Methogl oF Foym ”'VE] pastigl DRiffevential Equation:
Ll ME "

cquaticn 1S

‘—')\/ I"C"a'tla] dieczyert!

fovrnece by two methods-
1 . 3y e.l."rr'.-"l‘)c:li;i'nff a¥bitravy
y

2. By eliminating azsbik¥ad

. 7 R S iy e e n:_‘;l:hﬂ]:t
Adethod of EVmfnating oF Avbit¥a¥y O

a pastial diccesential equation fFrem

3._+\j+tzc3 a*

Form

Ipfuf-‘on: The given Lq_uatnoﬂ 3Nsi

x® +l:; -1-(z ey =a o
Equation o conh{nne.-' mo lc:sbfl:ra“rj cOns}_-anl-:S a.

and C: g
~SiFEeremtiating O <;5*“a~:hollg: m.ch rcspedt’ t:n 2L, uae get

“z XER ;}x %WW

i
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Now dnﬁceréﬂ
L'lo_rlr‘;g () * - ;
a¥tially wrirn = :
wWe get P -3 = reRpoek e o s
T 242-E3 B 5, |
3y '

S

M = —‘(Z—C)C{‘

- -

3 ] = oea i

L —®
i re - 5 r
- - X i - i - - = —
- 2 and (35, we ger
v el = FI
E. = I

o YP =z > q
MO Xg=n
’ L=
I hickh 1« e g m b i ’
SoAequived paskial cdiffesentiql .
audatbiony.
L

<Adethed of Elirlnation ar Axpi-
== 8r A¥bitsazy Funcrie

5 B I Fosm tnhe¢

r-"/f'&
Solution: The given

pPastiql clikfe Te€NEral
Z= F(x*y2y.
€qQuation s ;

2 2 Rkt p
. lj }’ N
D|ﬂFe¥cnl':'c1b:'r1z.} O with .

cqQuaticn cwerr

¥especiirko
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DiFred

enprabing (@ With respe_ct to X andhy

2(x-h)+ 22-92 =0

TP 3 <l

(x-P)+tzZp =O

—

*

iy . x *
CUNE I SRR IR S S Rl Sl |

- (..

Gwmﬂ 2"-'-]
rAGLNa,. ]
err .'___ .’_._.. i

-t

[ ] .
az - (:L - ¢ C')CL-"-:J-L) C"'Q‘_-J) .‘
|/
2y 4
.-.I - - :
QL =FCxy) —@* :
Fxom equations (@) and @ , we get f
== Pz :k’_C[
oy D(_Ci%— yp=o o¥ Yyp -t :(_',::‘L:_O
which ig requived pavtial clifretential equation.
Exescise 9.1 ' |
i e .
Foxm the pastial clirkeventral ECLU.CII‘IOn
oz s (xta)y+bd
The given ¢equation is
< = (¢t ad(yth) - @
Dirferentiating () with vespeck be « and Yy, weget
2z =P = (41b) — @
ox
9z - q = (x+a) —G
o4
Hente P = Y+ xta) = % CEER
Hence I:wl o g = . - -
cakich is veq_ul?ftd pnflrul dirfFesegtial equdtbion -
Fosm Ehe pc-vz:':fc!] clifFFeeeMbi) éc'{ufﬂt'l-l}l")-
Cse-hY + (Y- + 2 = al
The given equat—:on 1S ;-;
e B CY RIS EE sl D) . i
, we ger {

O
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| o=l =P —=s{d)
and 2 (Y-K) + 'l'Z-E_Z_ = 0
i =y

CH_—K') "-1“ 2q =0
(Y4-¥d = ~2q — @

PUutting the values of (x-hYand (4-Kk) in @ ,we g et
zp) + (-29)* + 2z =a?
z'.'.P'.\. s -ZAQL’L_* 21 :q'z.

Zi( P ) = ax
which S the

vequided pavtial difrfeventical equatior
5. Fo¥em the pavrial diftcevential

2 CaX99y Vi b -
Solution: The given equaticn i<

# L5

cquat Nale

22 = (Qx+y ;I b

— 7
L
Dicﬁerc‘ntrating ® wirh véspecet o x and Yy , o0 el
28z = 2(ax+y) - a
DX
P = acax-+y)
?-
P = (ax+y) —-0)
a
ar?ci 2-0z2 = Tl G Y ]
S+
Q= axwsrys —G)
@=> Px = @x faxsy)
G= 4= Y (ax+y)
Henee ; P+qis axcfaxsyd +'Y CAES
= dax+y)ax+y)d
i Ak e L
Hence , (px+qyd= Q* i (Pua ro (@
Which ic the requfré;i de.éfd‘

I clicrevential cquatien -

WO N R L N A
2N g‘:.\_;;.% £k T8 IFT g ITAR
GEBC T 0 G0 S S T AR ER TV oo o
v
N

Scanned by CamScanner

Scanned by CamScanner



e e T T e T R —

oy the poavtial difrewerytial cquakion
xrrby*pzi= |
tation: The given ecquation 5
e e
ax*yby*+ 2t — O
DirFeventiating O with yespect te X and Yy, we get
2LAX +2Z.92Z =
ox
Gt e P %
g, = »ZR
Qx*=z -z2px ——(
andl 2by 4+ 2232 =0
>3
b:} +7q =o
by = 24 :
# byr= -zl —@
@G+GE => axtabyt= -2 (PX+qy) .
=> 1-2% = ~Z (Pxaqy) DU ro () |
=% ZL P?f-‘rqtj) = 2%
which is requivred pavtial cdirresential cquatron.
g Fosrn the pcx‘a-t—rdiclr‘chea'cnt-rcrl cquaticn.
? \_J—J':: (. 2.~ \l o !'):'c-:,.
tarion! The gqiven cquaticn 5
3(_'3|LJ7"~("7L CN® Erime “‘“‘“@
DikFeseNtiaring O w:th rc.c.Plc'c o (1r)c:l Yy, we qgev
o = '?.(?: c‘) Fant« 2
| Sx
% = (z-¢) tani«.[r
W oo tzec) EOni L e ()
1".3
-
and o YRR B & ban® . %
' + ay
o Sl P I B e SR
Y, =.CZ7 c') Lan’d. (@)
: - -a-n o &Sy Al R ¢ fERTeny I-\n L <.“\ & 7 '\\‘ ':
SRECHIYR EMENINTT O W\}%‘\ QO 7 1udie
- “»::} § {q«j % %3 uid E%m_-sﬁi E\;ﬁ L 5 N, Qe § i}w A% A A R W e i A
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Exyom ecl-t';ab_;qn.s @ cmd @ > wﬂ get
” % = 0 = '?C.CL-':.E'EL. of Hp-Xq=0

—

P9 I

mh;'ch i5 reclu:a’ed paxr:al leﬁff?ﬂfial cquaticr

é- F;'J'o'm the Pcnf{'lCl] d:ﬁFerehtlal eq_uabfcm
} - -

P

6n£uHon:7_T:; given equob.or) _-‘:)
Z = F(::c."—l-!j’-)

C‘.‘.‘

D-(—‘Fere.ﬂtht;r‘)g Q) irh J'ESPf'Ct' te X and Y, o
Dz - g
, 7 - e

_':'-_'-’_.: ':-'_-.F'(I?'—i-‘-_j:' —
° ) —®

i
| Sz = F(x*+y~>- 2y
H = o
i -
g = £ 'f—'r -t =) e )
! -‘; - r < L,’ @
‘;
| F¥om cquaition & and & ;s we ger
% S
| P - CL —, jP - —
t — - “l_-&._ — —
i = v IP-xq =

which ; .
i 5 ¥equived pavkial aiffeyemira cq ) o
2qualronr.

3. Fesm Ehe Paxtial dicteserntiaij

_ Squation,
2Z T x* 4oy

50lution- The g?uer‘) é.q.ufﬂ:'u‘or)' it

27 - x?2 L
el - | — 0

a*»
Diccerenrrahng @ WIrh respect to x and Y, Wegap
2_‘22 2X =3 P= X =) Px=x* _.__l
P o qQ* a* '2]-_- g
an : -
) zgi'%=>i=—gi=>q:i=i; —@&
@ *@ => P)C-f- 9y __.-xl i sz_‘ '

%

m“\s
&
P
S

&
iﬁ
B Y

g Aoy AN, \-.'M\". ) 2 o res o
{ g@ A 5 N f& ;_\. W ONA 4 tAaae
e ‘g f \' i,‘ & &\ Wit 30§ ¢ ' 34
- wol gt \ -
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=> 27 =XpPy Yq -
Wthh s requivec pavtral diFfFerenyial Cclu.dt‘rﬂf‘) -

toesen Ehe pastial diccexential equdation.
F (A #FZ 5 Ry 2= ) ee

The given equation 15
F(Lty4zZ , x*ty*>+22D =0 — ()

@

Let w=xX+4y+2 " v:x’-_l-nj’q-z"-

@ => F(u,vd =0 @

where £ isg an GTbitTQTJ Functien qr)cl L, v Cl"(f?. FU.I"’)Ct‘IOI"'\

of > !
D.‘c:pere_ni-iah‘ng @) with vespect to X and Y4 ,weget

L e e L tes ity Pl I s
SRR ARSI s i AR

8
! AF } 3y é)x-_,.bu__é 'ngg_c_i_a“’_a? =
ou D¢ a:c dz X X % Az DL

: ou + F’aLL 3_ 7—‘3"’ + PavY | =0
a,_; Fab % Dz
oFf [H'PIJ + \‘)_i-’rPC”f-JJ = pue to (2
ou
(14PYOF 5 (2x +2P2D3F -0 @

ou oV
and a::[au L. au_ az]_yi'-‘ @_’-@_‘i—%a"-az]:o

oN

Sul?9y 29 2z 3y aviag 29 2z 2y
OF 24 +qdu +3r’-[§‘_’ -;-C‘?_?_‘:J:o

2u 3y 2z Av | 2y >Z |
: 'E‘H- [I +q- IJ -+ a F I— 24 - q- 2 =B pue to @
ow v :

(> BE 4 (2y42q2) 2E o ——©
_ U %
.E-nm-,na'trn_c} ¢ ,BF From eq_ua'tioﬂ').;’) @ oy @ o
ol -
AL s ('*P)Cl‘j""?-CI_Z)-C_‘l‘i—i-'lpz)(;.{.ct)
] '_ij-' QDC‘Tby =0 \‘J Elfm:ﬂatlr‘\g ~ and lj L,s.JC "—:]eL

dnd_cx-fd"j:o _qd bc:o.

¥ Sl 24 +2qZ + 2PY + 2PYZ 2N —2Xq - 2PZ ~2ZPq =0
'} o i‘”’fﬁg AT NTAY B 3 3 .-‘(M}.qiﬁ’ PP P R R
& A, k o E Sy i wh | ; F R LY e {2 ,I'"'
’ 5% SHLIN PN LA - SU el 80

Scanned by Ca;nsn;:anner

Scanned by CamScanner



Ex: 3. do)ve | )
¥z = cos(2x+39)
ooy
Zolution : Gtiven equation: i3
2= _ coSs (2x+32Y) —
- A3y .
INregrakring wirh resp'eu: to >, we get'
D'z = 1 sin(2xt394d+ FLY) >
2x3Y z
whese Ehe constant with Yégarvd Lo < beimng pEosiisl
Qa ganctian ofF Y -
Integrating with vespect to x , we ger
Bz = -1 cos (2x+23y)+ FIYd-L+gLYy5>
39 4
Lyheve Ehe constant with rvegawd to being peocLin:-
a FfuncktronN oOF Y.
Integxating wirh vespec to Y , e gel
= =i sin(2x+39) +x { Feyddy+ fgeyrdy =
I
where the cocnstant m;rh regasd EG 7’%} being poscib’
a FunckicN oF X =
= _1 3in{2%43Y4)+XP,CYY+ Py + P (X
2 |
where b, :f Feydey , &, (9> = (geyddy.-
Ex. 4 Selve - k.
21.'_{ - “1_29
\xéﬂ

2(4-X) ¥ (2-%D2q +(Y-D2p =0
y-x + (z-2x3q+ (Y-2)p =0
Cy-2dp+ (z-x)q=x"y

f>0Iul:|or‘) of Equot:or‘) Bq prrec INteqratior

S — ———e— —_—

. —
~ddbiject to ehe comd-hon Z(z o) = X% and
s :

sl S, ity %, % //f /?{'; 2‘:.[ % 4'-"'
“§ 7 sdr Sty OO0 % 7
’6::% % {% ;%%Ag ﬁi}g gé%é? %, g‘i‘”‘“ %””%} %‘oj (‘ﬂ.' Z; / "wj ? é i I
=y z’ E o
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Z‘;- = :r:"'tj -
DxdY

_( BZ N e 5

oax \ 2y

Integ¥ating with vespect to x-, we get

=

condcitron 4

Tntegrxating with

e, y2

3

ZC XYY = xf‘g;"

PUtt'ng z = x> and Y=o

oY >

¥espect Fo y we get

+jpc=:|)c:5+ gCxd -

& : 0)

F'n @

+ FY +9(x) , wheve[Ftndy=Feyd

5 W28 GBE

Z(x,0) = 2x*=0 4 F¢o) +9txD
XE=FLB) 2.9t -
pPurting the \;ail_.r-é‘.-o';: 9 X)) -in‘@ , W)€ get
Z = X’y + F(Y) + X*~F (o) @y
(S
we get ‘ : =i '
Z(Ly) =cesy = Y* 4 FCy) +1-F(o)
&
cosy-Y* 4 F(od) -1 = FCY)

6
[Futting Lthe value QF_FC_‘:]) frﬁ @ , Wce get
Z = X’Y* pcosy - YT —) + FEOD + x*~F (o)

& &
= iyt o u::sa 5’- o i
& [
FaLZ‘ = T 3
oy* .

1 F Yo , Z. = e’x Clﬂd az = é‘x.. .
£% § NN T g*“*.;:gﬂ}x s g ST SOMIL TR A0 18 kB ¢
Sy & 8 % B g & § % \s §‘? 3 3 “&3
%},ﬁ%@% :; 3 4 %\L‘:«- EE \\%?1::)\ %i\\ “QP %éﬁ?rﬁg ‘éﬁ;‘?@'ﬂ:ﬂ{ ;-mi%i%}-
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Solution® The given equation i3
I| ; ¥ Ez:kz
2y*
BLZ -Z =0
oy*

o __.); =o
(55

. Ag_}i‘jlf_a*rlj equation i3

| m*-) =0 > D =m
] L

;. M =4

' s R4

Z = Cj 6_9-1-C,_ é’f’ , IF z is a Funcktion oF Y4 alome.
0¥ Z= Acoshy + Bsinhy o Z = Asinbhy -+ Bcos hy .
A(CE'P el _t5<e"-é:’):ACOSH':l'f'Gs"”h'j

— —

2.

/-\(‘_t?.shlj - BS;ﬁhb‘ :(-i_*_g) C.j—}-(_ﬁ_ ) §> C-LJ
= 2 2 i

= ce?+c.e
where Si= A . B -
% = 2

—_—

N

anc A ,IB3 ave comsdtants,

P

3ince zZ is a FunckionNn oF > and Y , A and @ awe h
Function of X.

Then Z:z= 3inby . F(x) +coshy.pex) ——@)

on purting y=o and zZze* in @® ,we get

& m Sl
putting value ofF $¢xd in © ,we get
Z = 3inhYy.F(x) 4 coshy . % @
Dirfcrentiating @) with respect te y , we get
BZ = COoShy - FLxXD +3inhy %
5 g 9 ®

Ll

0N |=utting Y=o andé'@_z_, et in @, we get
o Y

lPENSION POINT XEROX 9011710

ot
|
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putting value of F(x) in (2) , we ger

=X
2.2 € sinhy -+ e* coshy
tehich is the required solution.

Exevcise 9-2

Aeive Lhé Frollowing !

3z = EHNE
2xay

plution” The given equation i3

'a:"z_ = z—x_ﬂ"- _______-@
D10y

IntegY¥ating with ¥espect EO x,we gét

oz = ﬁ‘jz-{' FCH)
Y 2

Integyrating with vespect Fo Y, ¢ get
2 = b, B (F)dY (X))
: 5 =3
= %x*Y3 L FlY) + P (XD, wheve (eeydrdy= £(g>
_.é__ :
£, a¥e two aybirzary Fundctions .

' - whiech s rcquired solution ofF @

AGIVE

- 3‘12 - @tﬂCDS_}(

o 3x2Y |

':b}l;t'aon cThe give© equation is

’fi[' 311 = g"cos.x ———’G

Tntegrating (@ with Yespect to =, we get
dz = &sinx FF(Y) S

‘i.

2y o
%’ﬂt Inregrcal::ﬂ'-;{ @) with “‘“Pecr to y , we geb
I - = e’.5inx vercg‘)da + P> _
e B -”5 e’ sinx + ¢ £y o, cp(jwc%)ﬁ\-,f F(xé) &F‘C‘J)d\ - ia __
RION POINT XEROX QU gi“‘%’gx}
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E- 1
! jwtf» : '
os I
__.—-—-'____-v-—'_:-——-—'—.-'_"— : . ) =

: s
ga'ttf LUNCEr 311727

"he--.re £ ¢ ave tuso arbil
% : jutron oF oX

the ,-equ:recl 50

| . Seowve
' D'z :_i -+ 2~

] —__._..--'
| Y | Fo. s
| en equatfon is y

| 1 SotutioN, The giv : '
vy B u s e
| 2x3Y I" - i - . 360
- @ wifph vespeeE o %, IE g€

Integsating :
2z = y (dx 12 {d 4 FEY)
39 x

2y A= 5

i | ‘ - ylogx + 2% -+ Flyd. — &J

i ' <8 o Lotth Tespeck to o , v~ get

i | Integwating (2 w ol e s
¥ 7 = 8§ logx + 2 (dY & [FePIYT T

L=

I

y2logx + 2%Y -+ £(y) & H(CL) o
pr
Fras~ | Feyrey
£,P are rwo athitsrary FUNCLionNnd .
which i5 req_uired solubfion of @

i
!I!'i
1] i Solve
i ;l 2z =atz ,uhen o éf - ALIN o 2 r5ef i
} ! ol Fa dy ey
il Zplution: The qi-/en eq_uatfon i3

{ 3z =a'z , when x=z=o , 2. = asiny and L g

t potcs dx a4

2 Dy =0*z=0

-1-'1..

G ALI"i.“l'CJ.‘(*j ccl“.at-ign ‘-5

m*-a* =0 - _
. -
2%
i -

rm  =Z—4qQar” y
e B FOF 7% & g 3 T

55 [ 34 ?y ..y ey oo ) _
N PN KL a4 4774
sl M bR A M 7 %

: “ b He & F :

-

#
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s Gzory
\paczios A
DaTZ 1

Y = -+ a y
Zzz ¢, & 4, e, iF z is @ function of
| X alone¢ .
c3 Z = Astnpnhox + G8coshax oY

Atogax -+ Bginhax
taohere A, B arvxe constanmntsS.

4

Since Z is a Ffunctions oF x and Y, A aeand B3 avre
Hhe FunctbtioNs oF 4.

Then 2 = S!"ﬂhax-i‘-:C*j')-ircoE:ha‘i: 'C'Pt‘j) - “‘“"’G
8O purring X=0 and 22 = asiny D
-5
22 = Coshax. afly)+ 5-‘nhox-aq’9£j)
- 7 o Dut to @

asiny = a@-¥F(y> => FLYd= 5iny
putking vaiue of Ftyd in Of e gelb.
—~ - sinha~x- §inyYg + coshax . &y)— (Y
Ditfesentiating (@) wWifn ¥especk to o, wWe gRT

~d

Dz - sinhax.cosy +xcoshax - P Y) G
ad
en putking x =0 ct'.r_vd_D_Z_. =o T @) , we 9get
: =
o= <9 : .
rmtegzsating wi+h reg.p_ect-_ to Y , w€¢ get
G Lyd = ¢ x .
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— %
(uun)
proy e l
DAIE ) 1

il

n e e

.

_aamna_e?s Lincas Lquat.on .

quxur\ge'q IYneaa equm:n'.on 'S an equation ok tne

type
Pr +Qq =R, ,
Whese P, Q, R ave the cunctions of x,4,%z and
Pz . q= 92z
B - Ay

iwion! Lagsanges lineasw equation is

Pp—i'Qq_:. B ; 0]
wheye P, Q,R are fFunctions of x,yYy,Z and p=z 9z ,
CL:Z}_Z ) ISP
=L

This FoTm of Lthe cq_uc&tic}ﬂ is obtained b:' elirminmna-

an azbityary rFunction F Frorn

ting
f(u,v) =o ——@
where w ,v asxe FunNctions of x,y ,Z
Da'cr-e'seﬂtiatrng €Y) Pcn_rt:ialllj with wespect o X and Y
BF (2u , 3u 2z 42w o and
o4 \(ax 3z ax 'ax: az >
_B_Eﬂ+:°§3§_z+ By . Bv 92N =p
U \ 9x oz 9Y av \ 9y 2z ay
o¥ oF Pau = — 3F av -+ pav —-—@
av
and"&F 4+ qou .._ap _g_}q_ S (7)
Bg . DL Vv ay Az
Dividing (@) by @ cox eliminating aF and 9F ,weqet

'aLl Pl

_ 3Y/3x -+t pov[dz
BY/ay -+ q-av/az

ou/dx+pPoujoz
dau /3y 4 qau/dz

3u+,.aq) QY 4+ q 2 )-—- ¢3u (‘?_\_’.;P?_‘{
a*l E]z ax B2

'dlj
¥ Ju 3Bv qauSV,*pauQ_g‘,antc v .

2% 'B':J DX az az 9y - oz az.

2y av P ou BV au av Bu av WIE
. - + "j’ﬂ-“l Lo —— ' Pcl — —— " T ieeg v 3 A £y
39"““333 3{2 NBEFD MYV izt 477 AR
=N S PR T RERDOX =& 1710408
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au 3V 3”...?_"_’ Nq
(?_E__aq i .33---@1)9'*‘*'(32 DX dx oZ
= (aﬁ év__éﬁ 2y

®

?x 3y 2y X
TF © and © ave the game., then the coerficients
and q ave equal- ™ :
P=duav_23u3 .
_ ay az 2z 3y
N Q= 2u Bv _ 2 3v
‘ 2Z 3x 22X Oz
R=2udv . ou gv
dx 2y >y 2%
Now suppose | ‘ | _
U=u(lxy, Z2) =a —®
V__VCI ‘-J'J'Z) b @

Ewso s0lutions , whe¥e a,b are condtants-

Il

and

axTe
Difresentiating @ and: (@), we get

--—____ and

aucix_l_ ou dy , dd dz =©O

2x 2y 2z
OV gx 4 By .dy 4 2¥.dz =0 T R
a2 o4 2z
50lving @ and @ , we get
dx — <y = dz
Du au | 2u au Du - Qu
2y 2z 3z > >x >y
ov dv i s =17 3y
oY oz oz o DX 2y
Ou.3y _3u v  3udv _ 3u dv du dv _ du DV
34y 2z 2z 3y ?Z X 2x 2% 2x gy 39 o2
dox = dy — dz W - :
P a R : : 1
Solution of these equations ave u
uzul(x:4,2d=a and v=vix,4y,z3=b

the r«:q_ulred 501:.:1-:00 oF @

s F(uNd>=0 is bh ‘:'
B _) oz 5_&}‘”"2 N etz e '_ | 2 .‘_.\.
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VavEee, Yy, ey e Cy s
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thigd step: . ’
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!] i 'Iﬂteqﬁd“nj ’ a = [::‘CJE"
I it ~log x -t L A iy
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I] it Ic) ~
il 4 o = lega
H 1ogx +1034.
'1[13 log XY = "33‘“ . 2
Now conside¥ 1a: . :
- y F
" Integ¥ating , we get
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i (ogy = 1097 + 1095
]Jiiliill IUSjlj- togz = JOJ}D B oo e
”E-j oy, Wiz .= logb = .
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Wil .
di! Hence the solubkion is
,:" F(Hgy U2 26
1}” where £ s an a¥bir¥avy Functironm .
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'_.'.5}| Ex T SulveE.
';4111 splution ! The 9'-vcn eq_uatfor‘) 5 .
fl'ii? Y p-xgq = x(22Y)
It g'dz -xy 3z = x(Z-24) —©O
]E, 3¢ oY ]
]i which is oF the tu,.”:ae :-_I
| Ppt Qq = i : _;;5‘-3-%‘
“ TF% aulflr‘a‘o’ﬂ equa tian aye
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~xdw = yely

el ¢ \Yydy = O

Integv¥ating the above

equatvon , we get

et 5 Yy - consgtant
pA 2-
~* 4 "j?' = constant =¢, , saYy

Now ctonsides last two vatio

dy

~ dz
s | _ -'-’CC'Z-?-':j)
<y —

dz '
—\j - ')_j

o¥ zdy -2ydy < —sz .
0% - ydz +2dy =24dy
oY

c:{C‘-_j"Z-‘) - Q_Hdz:‘.
I'nteg'a';::lt-«‘ﬁgl‘, we get.
y* = yz-+ Ca
- - =
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| My Y- D e e

o¥  xXrry* = & (ytyz

where ¢ is an arbitva¥y Function.
HGIVE

= r 2
¢x*-yzHP+ gty = A
The‘g:veﬂ equation iS5

(3(.

.—"r_lj.

lukion:

tj'z)P-i (y -?Z’DC'LH- rAie K

— @
ey, DL 4 (Y eR)BE =Ry .
ox By
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Pt Ra JR § ..
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6t _dx-dy = dy-dz
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concider rirctk two Tario oF @
ax-dy _ dy-4d2
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I'nt&cjxakfrsc} s ©3€ get

Now comsidez sazt Fuse zarin o @
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Y-z Z~2C
Inregqrating , we get
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L] ethocl oF Multipliess -

Lel: Ehe c:uxiliq“ftj f:qual':‘on

be cx = dY =dz of P Qq=R

P Q@ R

0,m, » may be constants ox Functions ofF xX,Y

Fhermn we bhave ‘
dx = dy — dz = Ldx +mdy—+ ndz
g - Q R Lp + G + PR

im such a way that

0,7, N arve choosen
ﬂ_p-J,- mQ-i-ﬂR = 5

THhus Relx+mdy+ndz=o

soive Ehis clicfevential ecluqt'loﬁ 18 Eheg Sajubfomn 25
W= qu q,-L) =)

5nm:lawhj ,choose anotkhed Set c:f maltipliers L., ™., n,

That i%, dx -cay - dz = Lidsx + ™M, dy + n,d=
P & R Lip+ MK

such a way Ethat

Ry 10, 0, AFe Choasers o
-ﬂ_ P ‘“}‘m1Q"I‘ﬁ|R =)
idx + m.dg-rr‘:c:fz =

Thusds
Solve this digrevemn trc:H equqtror) ; 16 B smur.on i<
vV EV(ix,4,2) = &G _
QE'C[L.I?B‘E.CI' Lo0lutbiron is FLu,vDd =-—o.
= SCIVE .. _
(rgmeny) @ ggnsssBEDEs & by~fo
2% ay
Wutipn. The given equation 5\5.
(V‘\ﬁ (mz-nyYy>dz 4+ (nNx-22)3z = Ly-mx —QO
% - -x'\.. p ’ al._
"":'/ﬂ a. _\_.\‘_ . =
. The au—x.l'qu‘rtj ectg_a_t_r_th; - are
5% - ooy = dz .
nx - lz Ly =

mz-nYy

\_N:Jsmg mult-plle%’s %, g, , we ger

\\ Faeh fFxactlomn = xdx + l:jdld-i— 2clz

Zlmz-ndddyemxe-L2) + Z (1Y -mx)

sean® R, g e gy ML B N T g gw R I 3 & 3
T NS LTINS N A AP S AN

S ST P NSELVARIN
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- :cdx—tgdg—l-zdz ECY . ou s

tnregwut‘lng wf Qet R

s nk.
~* 4+ Y* + _%_,".,_*#.‘;Pf’éta

= 2 2 _
x‘l- -+ 'j + z_ = CDﬂ.Sf‘ClI")f = Cs Sd'j_
ot er
Again , vusing mull:lpllea'ﬁ Q m, N4, we g
Each fraction = tdx + mdy + ndL _._.>
- E(_mz-ng)-;m(nxuﬂ'z) +n(Ly- Mmx
= Qdx+ mdy+ NdzZ
o Emz.-ﬂ_ng—rmn)c mﬂ*2_-+nQJ.-nm3»:
“:- Cdx + mdy + ndz
R B

« fdx armmdy4 ndz =0
Tntegrating , Wt get
Ox +my 4+ NZ = Cop

The'requffed so0lution ofF O is
F(x*yr+2* , Llx+my+N2Z) =0

o3 Xrtyr4z* = F(IX+MYNZ) -

Ex-i0. find ftne genesdal geiution of
i x(Z*>Yy2) 3z 4+ Y (x-2*) 32
| DX, oY

1
N
m
o
[
=
Y
o

soluricn ! The given equation (3
X (22y?D 4z +y(x=2)2 Zzly-xt). —O

D% oM LA
. The auxiliary cquationNs are ) :
ox = dy = _dz __._._.-@
E L (zr-y?) 'j(,‘x'"-z") Z(L_j"-.'x‘-

vsing roultipliess x,y,z, we get
gach texzrm» of (B s equal to
xdX +ydy 4 zdz
-* z - z L_52 ‘z et
_ CZ b e e i LS TR 03 ~x%)
T a i OB DAONIAT WIS rew v 4 A8
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pomin: )
DE_ 1
= xdx = ydy+ zdz
b oha zz‘-—"-f-lnj L_t_ ‘j“xl—-':j"zl—i-?."j . R

xdxX +ydy+zdz
o

Id‘:t:.-!-\._f?l.\_.,‘.r zdz =o

- 2 2
e vy 22 = constant
7.5 e I o
xX*tYy*+ z* = constant. =S , say _
Aﬁqfﬂ,qung mulitiplieys le,l,\j,\/-z‘u)e get
Each tevymm of @ is equal to

(V) dx + (Vy)dy 4+ ()2)dz
CZ%-y*) + X= 2D+ (9-22)

= (;)x5dx + (V)yddy +()2>dZ
o

el 3¢ Y
.__.._‘_____
x T

N‘r%

Integyvating , wWE get

logx—rlogtj-;.rogz::ogcl ‘e@_ﬁf)
logtyz =logc, _
R 8 Cq
The xequnsed ﬂc,ne'.rcll Solutloﬂ P4

E (x*tyt+z? ,Ixtjz) =0

L=k XYZ =

FCx™yr+ 22D

solve the pastial differential cquarion
y-—-2
=

e &
Z X

.4 Qg = 1;;;5

dtﬁFf’fenfral fquat-on l.5

clukign: The given paz;ual

et

_‘:-3_—_2’ P -+ Z -¢ ‘:[ = '.'.C_.—':’
Yz zx g
Mulh‘plgfhg by :r.gj_z_nlu_)e g'elj. ¥
:x.(g—z.)l;r + 9_{_1—'3:)__41. = 'z.(_xf\j‘)

- -
The ouxrlia¥y equations ase
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Y e
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% ¢
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s T ey ae
' d=z
Each sa?l h——_._;_zﬁ—*‘ﬂc"- _x:),,.-z_(x_-g')

x(
- _ dx-&-d‘d*dz e
-x.-i—d':f'*'eﬁl.z'

.,= ___9‘___—__—-_—_—'.“
O Al

: dx*d3+dz = 0O
Integwating , we deb

+d4Z =4 . e
Ag:;nﬂmch satio = (_'}x)d'x‘_-f' (‘!w“)d‘:i+C‘IZ'>

A:'zx-\'x ‘j

z .
C?fx)d:c + C‘f‘:")d'ﬂ”' Cygpas
o
2% % B %. _‘_cgl_zz;__t’:?._.
Integwating , we get
[QJI-—{1C.'93+ logz = Iogb
leog xyZ logb
:-‘C‘jz- =
The vequired qenemi_ Solution (3
F (x494Z » e EY =0
oY X422 ~ £ (xX+Yy+Z)
Er- 12 %owe.
( X*-y2. 22y p—+ 2xXYq = 2%z
. sclution: The given cquation i3
(x*-y*2)ptaxyq =23z — O
. The auxilia¥ly equations qwxe
ldx. = _dly it dz __@
xhytozr | 2xy 23
{ copsicles last two warig -
L RN :
ey Ve L i
i&:t_ — '?_'“

g B el Ml : .z::} #o g ‘W " ) ;
iﬁ‘*ﬁ@ : %@f%%é ' ‘?gw f“‘zw A
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;ntcfawtmﬂ > we get

logy = logz +loga
logy = tog Z -+ Joga
legy - logz =1094a
tog y/z = legQa
o b W2, S 6k
. Dsing multipliexs X ,Y,2 ,WE haveé.
gach te¥xm of @) s equal to
xeclx + Yydy +z2dz

z
3 gzt Y+ 2yt AT

1 ~dx +ydy+zdZ

X (x*-y>-z* + 2y 242722)

I

~ dx +ydy+zdZ

>~ (X Yy*+2%) A

_ _ "
Npw consides Ehis satio woith last rati

~dx+ydy +z2dZ = dz_

e S P ——

2 Xz
x (x2+y>+2Z%)

Sepene daydy + 22dZ = ____C’;_
axdoe +2YdY T T2 o
:(_1__“-_)1*.11
; 5
InfE ‘U'Cil‘_“in - e 96 ; ; ~
] ’ log sy 2t -IPgE = legb

1o (jc.""-t 3’+21>_ -log b
' Z

~*+4y2+z2 = b
- hal T E
G 3

; sal solUkion oﬁ_!’_?) RE
. The rcqurved g enez? o

F (Y g 3"-"1_‘"5_1;"'2?._..).,:0:‘

o x*ry2+z> = £ (Y/2)
_ &

0% x4 g4z zZ£(y)2).

s e i 5

L gCl]VE Er-€ dI‘FFefentlal 2 c_q-'.-'!gtjj r.) S e g . . :!
x=3z 4 Y*3z = (x+YydzZ + (9

@ax Ay Fo4-. e

e ani
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The auxlvaxy equations,
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P ool 3‘- ZCx-tt{) o
i 'Take Fiyst twD me,mbe,?s' oF‘- @
dx = dy
_ yz -
oo ol Ij"dt_.; N
Integyating l'cue get
e R constant.
-1 -1 _
=4 =y i constant. NETE.., S 4
> y 4
4 = 4 - constant
B ]
2 _ 2 =<
> e

Each watio = (YUx)dx +(1Yddy + (-'/z)ddz
- Y = 0XEYD
= (Ve + LMY il M Sd z
Q

dx ,dy -dz =0

y 2 Y Z
}:ntegvating y we get
1933:_-1- logy —-logz = logcz
log xy -logz =109 Cy

log Xy = legq,
2

x‘j/? 2y
. The vwequirxed gencral ::Dlutror) o O %

{OTEEN
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2X ey at
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a Y T x yt
Tare Fi¥st EWD membess OF @
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- o |
Tntegsating , we get
109:: -_:l_r:}f_)g; +logQ
logx = 109 4Q y
- 4Ya
G- J wohere a, =]
— o
3

s econd and thizd mmembeys OF @

Takée
dy = dt
g t

. et
‘Integrating ; We gk .

= logt + 1992

o9y
f'lbg.tj_fogt = log b .

B ufe= 1935 o Elg s b=
g/t = b e equation @ BY xyt ,we get
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e
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= oxstay+az
O
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Integesaking ; we get
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Z e . O
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dy = de ..
i) z
Inregrawving , we ek _
loqy :Ioﬂ'z -+ loga
lagd ~Teg e =g . «
tog WJm. =109 49., ... @ o ®
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B ; : -d rhird Mernpeys a F C,

Now congicle¥ bkhe Fisst ar

oA ! clz —
x(z-2y*> 2 (z-y=-2D
o¥. dx = <z, : =4 @
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¥ dac e oz
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oy Zz dx~arzzady —22dx = xdz-2a*Zx 2
oy Cxds =zde)= 2a*zxcdzpa*z>dx 23 dxe = i@
0¥ (xdz-zdx)-ag*Cax zdz —z*dx )+ 293=dx = ¢
0¥ Xdd—Zdde —

a* 2xzdz-2*dx 4, 2xex = o
o

o¥ ci(z/x> -a%d <Z"’;/-x_> -+ o (_:r.f—) ﬁo

i -

-r:r)f:trcjarqt:ing » W& get

2. — 2 2
F -t e
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