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Title: Numerical Analysis Il Unit: 3 Time: 3 hrs.
Instruction: Answer any Four (4) Questions - Code: MAT 515
I (a) Define ' . e
a. A partial diffefential equation. ' (3 marks)
" b. A bounda®y value problem ' . (3 marks)
(b) Classify each of the following as hyperbolic, parabolic or elliptic at every point.(x,y) of the
* domain. ' . '
Lo, tu, =X

- X

o 2 2 _
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i, eu, +teu, =u
(9 marks) - .
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2. (a) Show that
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i, .u:é E% + E_i , . (9 marks)
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(b) Beplz;c‘:c the Laplace equation ' .

2 2 ‘ :

' Vzu(x,y) = éi;. + 5’9_121 =0 by a central 2nd order difference scheme. (6 marks)
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3. Solve _6_124 +—a~1;— =0 subject to the boundary conditions; ' : ’

x o
- u(x,0)=1, u(0,)=0 ° |
Loy 0 , '
- Mulx,)=1, u(l,y)=0 (15 'marks)

0y, 0=5x<1
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4. Consider Qu_ Z—Z;where ai =L and ,%— = D?, retaining up to the 4" order central difference
, X 4 ox : o

show t;aa; Ut = %(2 — 5+ 6r2 U+ % r2-3rfUr, +Un,)- lizr(l —6run, +U,) (3
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5. Solve 24 - ?—l;gubject to initial conditions , . ’ s
: * o ox . ‘ .
L u=0,x=0V¢ :
‘I uf2&05xs%4=o . .. " (15 marks)
II1. u;20—xl%SxSLt=0
“ _1 . ..
.,.Us_er_z o . ' [
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6. Using Crank Nicholson scheme solve the parabolic equation %’:— ='g;2g subject to |

.

u=0,0<x<1=0V¢>0 )
. u=2x,0$x§5,t=0 , S (15 marks)
| | ) .
u=20-x}§§stt=o
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