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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

June, 2021

ELECTIVE COURSE : MATHEMATICS
MTE-10 : NUMERICAL ANALYSIS

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note: Answer any five questions. All computations may
be done upto 3 decimal places. Use of calculators is

not allowed. Symbols have their usual meanings.

1. (a) Show that the system of linear equations
X1+ 2X3 =3
3X2 =2

4X1 + 2X2 + 5X3 =11

is consistent. Hence, find its solution using

the LU decomposition method. 4
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(b)

(c)

2. (a)

MTE-10

Obtain an approximation to In 2, by

1
evaluating the integral J. dx using
5 x+1

Simpson’s rule with 4 subintervals. Also find

the maximum error in your approximation.

Prove that for h > 0,
fix + 2h) — 2f(x + h) + fix) = h2 f” (&)

for some &€ 1x, x + 2h[.

Find the Newton’s divided difference

interpolating polynomial for the following

data :
X f(x)
1 1
3 2
4 3
6 4

Also, estimate the value of f(5).
2



(b)

3. (a)

(b)
4. (a)
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Using Gauss-Jordan method, find the

inverse of the matrix

1 1 2
2 -1 3. 5
3 1 -1

The solution of the system of equations

o 2 ()=l

is attempted by the Gauss-Jacobi and
Gauss-Seidel iteration schemes. Set up the
two schemes in the matrix form. Will the
iteration schemes converge ? Justify your

answer. 5
If f; is the value of f(x) at x = x; = x, + ih,

i=1, 2, ..., then prove that
i
f,=Fif, = ZC(i,j)Aij. 5
i=0

Solve the system of linear equations
3X1 +Xg+x3=1
5Xq + 4xg3 =2
X1+ 2X9+3x3=3
using the Gaussian elimination method with
partial pivoting. 5
3 P.T.O.



(b)

5. (a)

MTE-10

2:2
Compute I f(x)dx using the Romberg
1

integral technique on the approximate
integrals evaluated by the trapezoidal rule
taking h = 0-4 and 0-2. The tabulated values

of f(x) are given below :

X f(x)
2:5
1-2 15
14 3
16 15
1-8 3
2:0 4
2:2 4-5

Estimate the value of f(2) from the following

data using Lagrange’s interpolation.

X f(x)
-1 0
0 -4
1 0
3 56




(b)

(c)

6. (a)

(b)

(c)
MTE-10

Using Horner’s method find p(-1) and
p’(=1), where

p(x) = 2x% + 3x3 — 4x2 + 6x — 10. 3

Set up the iteration method in matrix form
for the system of linear equations :
3x1—x3=1
4x1 —X9g+x3=4

X1+2X3:1

Determine whether the method converges or

not. 4

Perform three iterations of
Newton-Raphson method to approximate a

root of the equation f(x) = x* — x + 3 = 0.
You may take x;, = 0 as the initial guess. 3

A numerical differential formula for finding
(%) is given by

fl//= 1

2h3
where f(x,_ ) = flxy, —nh), n =1, 2, 3, ...

(fro — fic o + 26 — 261 4],

Using the Taylor’s series expansion, find the

truncation error of the formula. 5
11
2 2

Show that §=E“ -E “. 2
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7. (a) Without actually computing the

eigenvalues of the matrix

1 -1 2
0 1 3|,
4 21

show that they lie in the interval [- 4, 6].

(b) Perform three iterations of the power
method to find the largest eigenvalue in
magnitude and the corresponding

eigenvector of the matrix

4 0 -1
A=2 3 0
20 4

Take x, = (1, 1, 0).
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1. (%) fommu fo Was arfteo fem
X1+ 2x3=3
3xg = 2
4xq + 2x9 + bxg =11
d g | 3, LU faem fafyr & sueht ga1 9
HIT | 4
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(@) 4 V- do o faw @ gumeee
1

_[ X o gm T wEh, n 2 G

x+1
I ST | Ty &, 3 Tieehed T ITferehay
Ffe oft 3 Ao |
() h > 0 3R T £e lx, x+2h[ & forU, foag
Hifsw fom

f(x + 2h) — 2f(x + h) + f(x) = h2 £ (§)

2. (%) FAfefga srishel & forw, =T o1 fowfa

X f(x)
1 1
3 2
4 3
6 4

1y &, £(5) T A Teh{oId hiToT |
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(@) TRE-Sed fafa & g

1 1 2
2 -1 3
3 1 -1

1 SYcshH T HITIT | 5
3. (%) wHieo frepr
1 4)(x) (5
o 2)[0)-(3)
H MRE-ShE R TRE-Hed  HE

fofern @ g @ o I fomn STar 2 1 @
faftrrt &1 o w9 # fafew | w3

gt fafeat sifimfa gt € 2 omm s
gfte i | 5
(@) ﬁx:xi=xo+ih, i=1,2, .., Wf(x)hl HH
f. 3, @ g i f
f = Eif, = CG, j A £, . 5
2

4. (%) 3fyres e & @y TR e fafy |
Waer Tt e

3X1 +Xg+x3=1
5x1 +4xg3 =2
Xy +2X9+3x3=3
%1 & HINT | 5
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(@) h=0-4 3N 0-2 Ao FHes! = & 3 fop g

Hfelohe THTRAl 9T Urell GHTRA faf &1 J=

2:2
+Th If(x)dx # M HIRT | flx) H
1

Frfieg 7 e fou e E
X f(x)
1 2:5
1-2 1-5
14 3
1-6 1-5
1-8 3
2:0 4
2:2 4-5

5. (%) U IfqavE o M ¥ ffaiad sAfedel @

f(2) 1 AH AThAd T |
X f(x)
-1 0
0 —4
1 0
3 56
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(@) & fafa & p-1) 3 p(-1) T Hifsr, &t
ez 2
px) = 2x4 + 3x3 — 4x2 + 6x — 10. 3
() g Tefteror e
3x1—x3=1
4x1 — X9 +x3=4
X1 +2x3=1

% foru quefa fafy 1 srege w9 § fofw |
TdT @ISU Tk ug fofy st st s an=di | 4

6. (%) 1<‘|14'17=F*CUTf(x)=x4—x+3=0§|511$1:1§[T:m
gfaehed [ H & fou =eatwq fafa 6
i g HIRT | AT x = 0 SRR
IFAH A TR ¢ | 3

(@) f"(x,) 1 TH F HH % T Th G=ATHS
JTahd g

77 1
fi’= ond (firo — fi g + 26i 4 — 26y 4]

fem e B, W& fix_) = fix, - nh),
n=1,23, .8 | e” It TOR & 39 ¥qF H

% e I HIT | 5
11
(M) femufrs=E2-E 2 2| 2
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