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CASE-1: When roots are different

S. No. Roots of AE C.F
1. my,m; iy +mx) + fL,(y + myx)
2. my,my, mj \ Ly +mx) + Ly + mzx)J+ f3(y + m3x)
3. mq,my, M3 My Lfl(y +myx) + f(y + myx) +f3()’+m3xl+ fa (v + myx)

Note: Where f[,, [, f3 e are arbitrary function
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CASE-2: When roots are repeated

2

S. No. Roots of AE C.F
1. o Lo iy + mx) + xf,(y + mx)
2. RS fily + mx) + xf,(y + mx) + x*f3(y + mx)

Note: Where i, f5,f3 e are arbitrary function
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@_/VJ CASE-3: Wher@ both D and D' are common factor

CATIWAY CLAEENS

r (i) CF corresponding toD' z = f(x)

| (ii) CF corresponding to D' 2z= f1(x) + yf2(x)
(iii) CF correspondingto D'> z = f1(xX) + yf2(x) + y*f5(x)

r?;‘i) C F corresponding to Dz = f(y)

L{iii) CF corresponding to D *“ z = f,(y) + xf,(y)

(iv) CF correspondingto D3z = f,(y) + xf,(¥) + x*f5(y)

2



C (All partial Derivatives are of same order)

vcoiaxers

) Homogeneous Linear PDE with constant coefficient
éw

Particular Integral

Case-1
@ =|¢(ax + b\;)

Where F (D, D') is a Homogeneous function of degree n

1

PI = Y D,)d)(ax + bz )

2

1

Pl=oh

[l p(w)dudu ........n times
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CATIWAY CLATENS

TYFPE-2Z

If Fab)=0( Next Lecture)

(i) P1 = x

Type - 1

1 X¢(ax+by)

ad ,
~5IF(D, D")]

(i) When power of D > power of D’

|

Again Repeat ifa% |[F(D,D)| =0

Type - 2

When power of D’ > power of D’

Pl=y

Again Repeat if% [F(D, D)|=0

1 X¢p(ax+by)

d '

|
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N ® I SINA Cosp = SIV\(H‘F@)-!—SIV](/Q—B)

D 20sAsing = Sin(A+B) = SIN(A-R)

2 (osn (0SB = (0S(A+B) + Cos(A-T)

9 S\NR SN = LOS(R—YS)—QOSU%*YS)

PRo
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@}N Q.1. Solve the linear partial differential equation 337: -3 ai::y + 4:37'3‘ =gy @}N
- 2 Lg R i -
Yu 32U +\4_5,£4%:€M / m=-1,6 2,4
dN® Vll)? 931
SRR M D (3=20 F 4 (5 20) + 0] (4+20)
D—3pD 4D 3
- \ ) , F | \4+2L}
Put D= M D = L == — —
w2y D—3D"D +UD

(m}_lw\l—l—bbu = C

AUk Ef

-
" —EW\L—}M = 0

Pk D=1 D\:i




complele solbion
U= CFTFPL

W\ = &\w-\/\) ﬁr&lwiriv\}Jerﬁg%srivg Jvé_lﬁvu—%u}




Q.2 Solve the lin .
, & ear pezwrtlal differential equation Pi_, o o
= o2~ 2aazy * oy = Sin (23 +37), éw
=

__3__2_ _Z 4z
dn 9“{57 : 2 — Sin(zn+3y) S

P 2 .
<D — 2 DD' + D )Z—_ SIV](ZV\+37/ (S = g(?*'“)Jr—Vlg(Lﬂ,H—M)

fM+ D: M, DI — |
2 P: = ,
(\m _2m ) = 3‘”(3‘”\*'3”1)) <Dl_2DD\+D\l> Sin(an HU)
Aur E4 Put D=2, D=3 2niwy =Y
-1+ 9 % 8 S dindt

=




N A
FT = //S)WM{M : £OM)7/fR Colntion

> = (F + FL

T - i) Z = L (ye 0t ][y sin(ausy)
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Q.3 Solve:r +s—2t=,2x+Y. (UPTU-2015) @
X+S—2f:hm+3 M F -7 = s
= |, -
BLZ +3?9_25L2_@”+27)\/2 M /
) n= ? zljl » = £;(7+Y\)+ 1)2(%,2”)
(D" + DD‘—ib\l)? = (@n+y)* )
) P = | @\/\wa?—
?M%D: m\ D — \ <D1+DD\“2DL>
/y )
[y -2z = (@) ot D=2 Dl awry =
GLECS PL = ‘%BMVLJMJU\
M+ 212




complek Soluhor

—_—

- — (F +FPL

=4yt
+Z(p ZM)+ ?mLy)




Y= )z = Sinw Loy
Jnt QV\}?
(DZ——,?DDOZ — S 1IN Cogij

D(D-2W)z = simn ety

Q.4 Solve the linear partial differential equation

& 2 0z _ sinxcos 2 9/“?
ax? axdy y e
N = 9 (AKTU-2018)

cF o= (92

CF =)t (yrn)

Dz =0

QF—&w>\

(b-3p)z = O
Pv\t\)*—mlb\;\

P

—

| g\V\v\COSi?
(D* —2DD)

P

_
T 2(y—ady)

A29WWLM23
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z(DzDDV

o SN +2
Fl 2(p=2DD) | ?H”D -2Dp!)
P__]_ - P|+—PL

P B \/_—/ S\n(\/\—fi‘q)

| 2(dr-2pb)

P\/\k D—_\‘D\:zi V\*“Z\QT_U\

= QGTVSSS%““wA“AW

[SIV)[MJFZ?) t Sin(n-2 _7

’71 :_({L(-gmw)

p}_—_, | gm/)«%zv())

= — 5117 (n -

] (5155 11 (n ‘27)
Put D=1 D =—2

\/\—2”33

S W,
g z(HM)ggghMA ’
= (- )



EOM}D]{% SolutTon)

~Z — (R +PL

e L S

< =




GW Ive the li ial d ial Lt éw
&¥¥ Q.5 Solve the linear partial differential equation —; + = e cos mx cosny + 30 (2Zx + y). &y

ax?

CATIWAY CLAEENS

(GBTU-2011, 2012)

CF = (gt 0+ (y=in)

)= + Y= = (smutarny + go(2nty)
} nt 5?1

@ZJﬁ D Z)Z — (osMn (OSV\? T 30(2“*3)

-
Put D=m D = I T = DszrD‘i(ogmw oshy -+ %0(?’“(7)
<m”ﬂ\_\)z — (0SMN (LSNY +aol2ty)

Un+y)
N b o_ | iwgmwww}ﬂot“ﬂ

S T =+ -

Ak =4 @-HSL)L

M F) = O




T = i [ /COS(MMJrH) £ S (rn- mwj + 30 2)4_*7)]

NGRS
— | (0/8 m)’\+h + (OS(WW\-h ) +- | X%0(7H+
FI 2(DZ+D|1 ?) j(D 4D|l) (a <DL+}>|2) b)
PI o ?l + P+ P}
| (0¢ (mn4n > B
F)_Z<D?+\>‘l> bﬁ) F| _z—m’|“+ nL>(o&u
VU\{_D:M‘D\:{\‘W\VHY\\-A"_U\ |
b= (os(\mw%v\w
U
= | fggwwa\mdu L 4 o)
2(m 40







o= htht

PT = — | (m(mmm?) (0§ (ran-ny) VL@”‘“Jf
Z(mz_,_nz_) LQ’Y\ Jrhz'>
B
T _2Em]+h)[COS(MV\+M\J> N (OS(MWMUU +@MW>
'L = f(mw [;/wg\mw LOSV\ﬂ 4—@w+j>
S
PT = —1  (covrn wSY\\D JFQV\ +W>
TN
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@}N Q.6 Solve the linear partial differential equation (D* + 7DD’ + 12D'?*)z = sinh x . @}N

w— , h - (AKTU-2017) ===
(300! +1205)2 = Sy ) 1 (-t
ut b =m p =1 ] N
- - SIinn(wn+o
(o +Fm+12)2 = S'V‘MMO?) (D"+FDD' + 12D 7)
— V] |
j‘\ung(_/ PV\% D:)/ D:OI Y\%—Ok(]:b\
M+ FmEiz= 0 | A
PL — gxgm LY
= —3 " 1+ 0+0) N
[ — SKGS\\\J\O\U\




PT = SinhU

Pj — S\V]%VL

o

(omplete Solutiov)




A Engineering Mathematics by Guishan Sir ya)
Sw PDE : DPP-9 Sw
- Topic : Homogeneous Linear Partial Differential Equation with constant coefficient R

> Particular Integral(Pl) : Case-l
. : g z : 9%z 8%z 8%z
() .1 Solve the linear partial differential equation — + 3 +2—=x+Yy
ax dxdy ay
z = 3,(470) H{ (y-2) + @H?

aZ 22 aZ
Q.250lve: —— 2 + — = sinx. (MTU-2013)

dx? dxdy ay?

— = ﬁ\bﬁ W) +\/\JLLK\%+ V\> — S\
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