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Branch MATHEMATICS

A JDISCIPLINE SPECIFIC _ELECTIVE , II COMPUTATIONAL METHODS

o ,‘7"",T1me Three Hours [ S e Max1mum 75 Marks o
S AnswerALLquestnons O e
R . ALL quest1ons carry EQUAL marks ' (lO xl 10)
1. Whrch one of followmg is’ Iteratlve Methods‘7 A ‘ . =
. (i) Gauss elimination. -~ (11) Gauss—Jordan method
(111) Gauss seldal method ‘ IR (lv) Jordan method
,'2 e glves the largest elgen value in. magmtude ST
(1) Power method - o : (i) Gauss-Seidel met_hod R
U (111) Gauss~Jacob1 method ST (1v) Jacob1 method o . " v
o 3f Flx)dx = ( )+f( s L AR
" (i) Gauss-Legendre three pomt rule ., (i) One point Gauss formula -~ - ,
. (iid) Gauss-Chebychev L (iv)’Two point’Gauss rule RN
- 4 The error term in the Gauss three pomt rule 1s g , A Co
R —15750f<6> €)-1<E<1’ - (i) R(f) = f”(g) 1< z < 1o

20MAP22A I

i) R(f) -15,50f<5><z) 1<E< 1 (IV))R(f) —-15750f<4> (z) “1< 5 <1

3 . 5 All predlctor methods are

(@) Imphc1t S (11) Drrect - "(iii)‘indirect L - ;-(W)' dlrect_ B ' L
S yg’i—-yl 3+—[2ﬁ ﬁ +2f, 2 formulalsknownas B R
- L¢3 Milne’s predrctor SAE (D) Adams-Bashforth
(111) Mllne-Slmpson S method BRI (1v) Adams-Bashforth—Moulton
7. The partlal dlfferentlal equatlon is called aEll1pt1c equatlon if it satlsﬁes s e R
0] B? - 4AC <0 (11) B% - 4AC> 0 (i) B2 4AC 0 (1v)B AC O-g PRI
-.8 Two dlmensmns equatron uxx + uyy = 0 is: called . e ' ‘ L
| (1) Laplace equatlon (11) Pmsson equat1on (111) Llebmann method (1v) Gauss-Jacobl .
9. The order and truncation etror of the Schmldt method s R Sl
@ ok + hz) ~(@i)0 (k2 h") (111)0(k2 +. h“) . ‘(iV) O(k" + h‘*) o

10 Do you recogmze the system of equatxons that is obtamed if we apply the Crank Nlcolson :
. method?

(1) trl-dlagonal system ; (11)B1 condltlonal (111) Upper system (1V)Lower system"
| ' SECTION- B (35Marks) S e

S - Answer ALL Questions =~~~ . .

I ALL Questlons Carry. EQUAL Marks (5 X 7= 35)

OO | 1 a) Determme the numer1 cally largest elgen value and the correspondmg elgen vector of the s

N _" "12 a) Evaluate the mtegral f1

25 1. 27
followmg matnx usmg the power method 1-::3 0
(OR) L

b) Solve the system of equatlons 26x1 + 2x2 + 2x3 = 12 6 3x1 + 27x2 + x3 =- 14 3,
2x1 + 3x2 + 17x3 = 6 0 usmg the Jacob1 1terat10n method el
us1ng Gauss one pomt rules o ‘.

(OR)

14+x*

2(x +2x+1) dx
)

— (1+x)4 by Gauss three pomt tormula

L b) Evaluate the mtegralf



B 17. Evaluate the 1ntegral I" f;_s f 2
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13 a) Solve y 1 NA w1th the 1n1t1al condrtron X = O,y = 0, usmg Euler E algorlthm and S | ‘_ .

tabulate the solutrons atx \-'-: 0,1 0 2,0.3,0. 4.

b) Usmg the Runge-Kutta method of order4 ﬁndy forx = 0.1, 0.2, O.3;_g.iveri that '

Y =y Y@ =1 | SRR R R O |
14 a) Solve the boundary Value problem xy + y = 0 y(1) 1 y(2) 2by second order

ﬁn1te dlfference method w1th h 0 25

S : (OR) _
b) Solve uxx + uyy = 0 numerlcally under the boundary condrtlons
: S u(x,O) = 2x, u(O y) ==y,
’ S a1 = 2x - 1u(1 y) =2- y
w1th square mesh of w1dth h=1/3. ’

15a)Solveuxx- 32ut 0 1tak1ngh OSandu(x,O)— 00<x< 1,
- u(0,8) = 0,u(l, t) t, t > 0 Use an exp11c1t method w1th)r 1/2 Compute for four»
time - steps : S Do , ’
' (OR)

b) Solve by Crank—Nrcolson method the equatron uxx' = U subject to u(x, 0) 0, u(() t) 0’
and u(l t) = t, for two trme steps. . ‘ . o v

SECTION - C(30 Marks)
~ Answer any THREE Questions e
ALL Questlons Carry EQUAL Marks (3 x‘10,= 30

16 Fmd the solutron of the system of equations. o '
L '_45x1 + 25 + 3x; = 58,- 3%y + 22x; + 2x3 = 47 5x4. +x2 + 20x3 = 67
: correct to three dec1mal places, using the Gauss-Serdel 1terat1on method «

& dy ‘using the Slmpson s rule wrth h= 0.5 along x—ax1s

and” k=0.25 along y—ax1s The exact value of the integral i is 1= 0 184401 F md the absolute '
etror in the solution obtained by the Srmpson srule. : S

R 1»8._, Given y = x3 + y,y(()) =2, the values y(0. 2) 2. 073 y(O 4) = 2. 452 and
"~ y(0.6) = 3.023-are got by Runge-Kutta method of fourth order Find y(0. 8) by Mllne S
' ,predrctor-corrector method takrng h = 0.2.

\

19, Solve uxx +Uyy =0 numerreally, usmg five pomt formula and Lrebmann 1teratron for the
. following mesh with uniform spacing and with boundary conditions as shown below in the -
- figure. Obtam ‘the results correct to two decrmal places : - ,

1'2 2 3

Uy U,

. ug - l..l’,‘ »

. . by LY 0 - 0 ' : .
20 Solveuxx;- utt,O < x < 1,t > 0, g1venu(x 0) = 0 ut(x 0) = Ou(() t) —Oand
u(l t) 100 sinmt, Compute for four time steps with h 0 25,



