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R i

Tnitia] Conditions :

P

" me t=20 Qe
The Conditions which ae de fined at -tim

Called initial conditions -
Bourdary Conditions :

The conditions which @€ define
the 7‘2910:1 oy Trteyval are called boundmj condntuonS

d at the boundary of

Boundary value problems :
The pastial differential eqyuations
initial and boundary conditions ave called

whith —~6C!t7$£5 cextan

bounda'ly value P blems$

ClasSBFimtion an@ Cbg:aftgl§£,/c\s‘ oPa_ P:DE
o m eneval -F)Tm of Second order PDE s
: i DO +EQU + Fu =6

k Blu + o u +
MLt 89‘ 2% 2y 0,

ox’ % Y
be wryitten as,

E W

+C u” + DUy + y |
constants (ov? Junctions

» which can alSe

Aul'l* 8 uxg

G are
4 where A8, C, D,EF &

*Fu::&

06 x and Y only.

Classification :
e N A

: The pme(D e said to be .

(i) Emiptic If gL 4AC 40
() Parabolic if B 4AC =0

(i) Hypeabolic if BL 4AC >0
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PRoBLEMS :

+ -4, =o
@ Classify Uy, ta “xy + uy_s/ Un J

S\oluﬁe»&: -
T leve A=1 , B=a, 0=

B2 4ac = A-4 <0
.. TThe 37v9_n pDe is parabolic in nature.
@ Classiy afy, +Hng ~Fuy Ty

Solatiog:
Hevre A=QIB=I/C=—’

8,‘:’4AC = I—4(aQ)(-1) = 1+8 = 9 >0

. The 3iven PDE is hyperbolic in nature.

@ CIQSSiFg the PDE ‘3uzz+ ‘Q”zy +5uyy+ Xuy_—o.

Solutiq\g:
Heve A=3, B=a,C=5

B 4AC = 4 - 4(3)(5) = 4~bo=-bb<=o

L e given PDE is elliptic in nature.

@ Classify (1+x)" u  — 4% Ugy Ty, = %

Solution : )

Here A = (|+z)1, B-—42, C=1l
B aAc = (40— 4 (1+V)°

< = 4 (1+ax+x)

= 1bx’— 4 -Gx-42"

= 1922 8x-+4

= 4 (32°-ax-1)
I x=1, B~ 4Ac = o, then the ppe i pasabolic at L=
_‘[6 A IS positive i.e., X 7o then B 4AC >0 ,the

PDE 15 hypebolic
_‘1" AL is neﬂaﬁve i, X<0 then B 4AC >0, the PDE is thubO;,‘
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One DIMENSIONAL WAVE EQUATION (0R) EQUATION oF

P Ay
N

Vlgzmma STRING : )

Aol

NPt

! A
Congider an elastic Sting,
tijhtly &tretched between two poinks
let 0 be the origin and o | /j o
OA 08 X _-0xis . , "
Give a Small dis’alacement to the 6‘t&ih_7 , papendicu

to its |ength.
Let y be the dicplacement at awy point, at any
time . b
Then (he evuation 06 the v|bratm9 Abung i 3.ven Y,

i a '_-} : Cl.z 5 y [
o e o |

which is also Known ag One _dimengiona) wave eduation

where Cl2 - T <= TTenSion \
" mass pes wit length of the /stmny
NoTE :
o at a
yer, e is the displacement 06 the Sting
. I ]
distance ' x' Fyom one end at time "t .

ations :
Va'nous Solutlans o»c wave ecvu

\\\\\

The Possib;e Solutions og wave €%uations are,

_ apt —apt
P Py tee’ +c e )
(n H(xlt) (¢ e +Cde )(3 4

(2) Y < (¢, cos px+ ¢ Sinpx) (¢, Cos pat 4, Sinpat)

L4
(3) Yy = Ce,x+¢) (¢ ¥)

fl

Heve khe mogk Suitable Solution ig Qiven by

. b
Yl = (¢, Cos px+ ¢y Sinpx) (¢, Cos pat + ¢, Sinpa ))
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