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BACHELOR’S DEGREE PROGRAMME
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BMITE-144 : NUMERICAL ANALYSIS
Time : 3 hours Maximum Marks : 100

Note: Question number 1 is compulsory. Do any
8 questions from questions number 2 to 10. Use of
non-programmable scientific calculators is allowed.

1. State whether the following statements are
true or false. Give a short proof or a
counter-example in support of your answer. 10x2=20

(a) The equation x3 — 4x — 16 = 0 has no root
in the interval [3, 5].

(b) AE = EA, where E is the shift operator and

A is the forward difference operator.

(c) Every 3 x 3 system of linear equations can be

solved using the LU decomposition method.

(d) For the data (2, 4), (1, 5), (3, 6) the Newton’s

divided difference f[x(, x1, x9] is % .
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(e) The Newton-Raphson method cannot be
used to find a cube root of a positive real
number.

1 2

(f) The eigenvalues of the matrix o 3 are
1 and 2.

(g) The sum of all the Lagrange’s fundamental
polynomials is a constant.

(h) If the IVP % = 2xy, y(0) =1 is solved by
the optimal R-K method of second order with
h=0-1, then K; and K; are 0 and %,

respectively.

3
(i) The -equation ld—y+xd—y+y=0 is a

y dx3
linear differential equation.

(G) For any data {(x,£)]1=0,1, 2, 3},
ASfO = f3 — 3f2 + Sfl — fo.

2. (a) Show that the system of linear equations
X1+ 2x3=3
3Xg = 2
4xq1 + 2X9 + bxg =11
is consistent. Hence, find its solution using

the LU decomposition method.

(b) Using Horner’s method find P(- 1) and P’(-1),
where P(x) = 2x* + 3x3 — 4x2 + 6x — 10.
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(c) Perform three iterations of Newton-Raphson
method to approximate a root of the
equation f(x) = x* — x + 3 = 0. You may take

Xy = 0 as the initial guess. 3

3. (a) Estimate the wvalue of f(2) from the

following data using Lagrange’s
interpolation : 4
X -1 0 1 3

f(x) 0| -4] 0 56

(b) Show by the principle of mathematical
induction that APe* = (el — 1) eX, where

A is the forward difference operator. 3

2

(c) The equation x* + ax + b = 0 has two real

roots o and 8 such that |o|<|B]|. If we use
-b

X, +a
find a root, then to which root does it

the fixed point iteration x,,1 = to

converge ? 3

4. (a) For the data

Xj -3|-2|-1| 0 1 2 3

fi 13 7| 3|1 113 |7

show that A3f,=0 Vi=0,1,2,3. 4
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(b) Using the Taylor series method of second
order, find the approximate value of y(1-4)
for the IVP y’ = x2 + y2, y(1) = 1. Take the
step size h = 0-2.

5. (a) Obtain the approximate value of

2

J‘ X 5 dx using Simpson’s rule with
1+x

0

3 and 5 nodal points. Obtain the improved
value using the Romberg integration.

3 _x—1=0 has aroot in the

(b) The equation x
interval ]1,2[. Determine a suitable
iteration function g(x) so that the iteration
method x,,,1 = g(x,), n =0, 1, 2, ... converges
to the root. Perform two iterations of this

method with x; = 16.

6. (a) Perform three iterations of the inverse
power method to obtain an eigenvalue of
the following matrix A, which is nearest to

3 in magnitude :
2 -1 0
A=-1 2 -1
0o -1 2
Assume the initial approximation to the

eigenvector as (1, -1, DT
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2
(b) Provethat p2=1+ % 3

7. (a) Using an appropriate interpolation formula,
find the value of f(1-32) from the following

table of values : 7
X f(x)
11 1-3357
1-2 1-5095
1-3 1-6984
14 1-9043
1-5 2-1293

(b) Determine the spacing h in a table of equally
spaced points between 2 and 5 that yields a
five-place accuracy in the interpolation of
the function f(x) = x +§ by a second

degree polynomial. 3

8. (a) Show that the interpolating polynomial of
degree at most n with nodes x, x1, ..., X,

can be written as

_ Y fx)
P, (x) = w(x) Z - x0) W)’
k=0

where w(x) = (x — xp) (X — x7) ... (X —xp). 5
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(b)

9. (a)

(b)

10. (a)

(b)

Find the inverse of the matrix

3 1 2
A=|2 -3 -1
1 -2 1

using the Gauss-Jordan method.

Solve the system of linear equations
41+ X9 +x3=1
X1 +4x9 —2x3=4
— X1+ 2X9g —2x3=2
using the Gauss elimination method.
Use the Bisection method to find a root of
the equation x3—4x + 1=0. Starting with
the interval [0, 1], stop the iterations if the

interval width becomes smaller than 0-05.

Find an approximate value of 26 using

the Mean Value Theorem.

Without computing the eigenvalues of the

matrix
6 2 2
A=12 4 1
2 1 3

prove that the eigenvalues satisfy the
inequality 0 <A < 10.
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el 8 Yol & I Ffow | ImIHT FiHE
Fopoictl & FIIT FA F AT E |

1. warsu for FAafafgd sed g 8 a1 3@ | W

SR A g & faw wh oy STuld a1 yogeEw

& | 10x2=20

(%) Trfieor x3 —4x — 16 =0 < 37ATA [3, 5] &
IS Ul TEI 2 |

(@) AE = EA, 981 E TIFTAE TehReh 3T A 3TTAX
TR & |

(1) g% 3 x3 g wfiswr R LU forsm
fafer & g1 foman S wpa 2

(9) AHRST (2, 4), (1, 5), (3, 6) % foaw =g fawfora
M flx(, X1, Xol T TH g 7|
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(T) ~eawed fafy o foreft o7 awafas g &
TS T A oA ST Fehal 7 |

(=) WB iJé:amﬁwmﬁIz%ﬂ

(B) | T AT FgIGl 1 ARTHA Teh 3T 7 |

(W) =Aafg omfg w9 wwEn %=2xy, y(0)=1
fedfta Ife goeam R-K fafer @ h = 0-1 ot g1
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1 &
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(=1) foredi oft s7ahSl ((x, £)]i =0, 1, 2, 3} & foIT
A3fy = f3— 3f, + 3f; —f, BT & |

2. () fewmu 5 e wrfieor fem
X1+2X3:3
3X2:2
4x1 + 2X9 + bxg =11
O 2 | 31d: LU e fafy 9 sgent g 3
HIfST |
(@) & fafy & p—1) 3k P(-1) 3 hifs, &t
P(x)=2x%+3x3-4x2 +6x—10 ¥ |
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(1) wHED fx) = x* —x + 3 = 0 F TH qA H

qfdehed FA & o T YeAtwdq fafg i
3 RIGRET T | 319 TRHH AN x5 = 0

S Hehd & | 3
3. (%) U ddyH & T & Fmfafea stewst @
f(2) ST T SATehfetd HITTT 4
x -1 1| 3
f(x) 0|-4]| 0 | 56
(@) i omma % faga @ foeme 5
APeX = (eh — 1)N eX ST A ST THNH 8 | 3
() THRTT x2 + ax + b =0 % g IEAMEH A a
AR B3 YRR & % |o|<|p| B | AR 70
g W b fau fea fog g
xlx—b 1 SR R, @ FE B e
%l AfERa gt ? 3
4. (%) @Hel
i |-3|-2|-1 1 3
£ | 13| 7| 3 1 7
& forw fegmu s wft i =0, 1, 2, 3 & fow
A =0 7 | 4
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(@) feftm =ife &t 2er aoft fafa =1 w=mm e,
afe 7 FHEN y' = x2 + y2, y(1) = 1% o
y(1-4) =1 Hidehe WH 1 hIfT | 97 =TS
h = 0-2 <fifoT |

5. (%) 3 3R 5 GuA fagan ot forem fm @

2

j X _dx * @l AW @ A |

1+x2

0
el WHTRS § IR T 7 STH HRAY |

(@)W x3-x—1=0 ¢ 3TaUd 11, 21
U OTh Y B | Th Sfud REN wed
g(x) 38 YHR @ e fb grgia fafy
Xpe1 = (%), n =0, 1,2, ... 39 & ol AERa
Bl B | x = 1-6 <o 38 Tty i 31 gt
Qfer |

6. (%) Ffifad =g A &1 IR | 3 o fepe
TSI 1 i o fore =gospw ama fafe 6
i gt Eiie

2 -1 0
A=|-1 2 -1
0 -1 2
smEEfewr % fou urfes afdrees
(1, -1, DTaE =+ =AfT |
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7. (%) Th IUYH OAqAYH FI H T Hh
f=fafgs om areft @ f1-32) &1 99 F@

i 7
X f(x)
1-1 1-3357
1-2 1-5095
1-3 1-6984
14 1-9043
1-5 2-1293

(@) 23R 5 % = 4 gAgY fogati i Tk wROl |
gt h 39 YR AT IR foh worm f(x)-x+1
% U fgda I 9898 g1 iqasE | 55T
1 Ygar &l | 3

8. (%) fa@my fo dum fagati xo, xq, ..., x, % A1
HATYHTH n =TT AT TR TGIG !

C F(xp)
P.(x) =
n(®) = W) Z (x — x3) W(xg)
k=0

& ®9 ° forgn 51 "ehdT &, &

w(x) = (x—xp) (X —x7) ... X—%p) 2 | 5
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=
w
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