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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

June, 2022

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 up to 3 decimal places. Use of calculators is

not allowed. Symbols have their usual meanings.

1. (a) Perform four iterations of the dJacobi

method for solving

2 -1 0 0][x 1
-1 2 -1 0||x,| |0

0 -1 2 -1||x5| |0

0 0 -1 2| %, 1
withx®=[0-5 05 05 0-5]T. 6

(b) Prove that a matrix is singular if and only if

it has a zero eigenvalue. 4
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2. (a)
(b)
3. (a)
(b)
4. (a)
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The following table gives the wvalues of
fix)=e*. If we fit an interpolating
polynomial of degree four to the data, then
find the magnitude of the maximum possible
error in the computed value of f(x) when
x = 1-25.

X 1-2 1-3 1-4 1-5 1-6

flx) [3-3201|3-6692|4:0552|4:4817|4:9530

82
Prove that p2=1+ ik

-1
abed

If fx) = -, show that fla, b, c, d] =
X

Find the value of f'(x) at x = 0:4 from the
following table :

X 0-1 0-2 0-3 0-4

f(x) 1-.105 | 1.221 | 1-349 | 1-492

Using Euler’s method, tabulate the solution
of the IVP y = —2ty2, y(0) = 1 in
[0, 0-3] taking h = 0-1.
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(b)

5. (a)

(b)

(b)
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X

Calculate a bound for the truncation error in
2
approximating e* by

9 4 6 .8

:1+x2+x—+x—+—forxe]—1,1[. 4
4!

2! 3!

Find the approximate value of a root of

x2 — eX = 0 using graphical method. 4

Suppose o and [ are the roots of the equation

x2 + ax + b = 0. Consider a rearrangement of

. Show that the

this equation as x =

X+a
. . b .
iteration x, ,; = ——— will converge to
X, +a
k
the root x = o, when |o| < |B]. 6

Estimate the eigenvalues of the symmetric

matrix
1 -1 2
A=|-1 1 2. 4
2 2 -2

Use the LU decomposition method to solve

the system of equations
X]{+Xg+xg=1
4% +3X9—X3 =06
3X1 + 5xg + 3x3 = 4. 6
3 P.T.O.



7. (a) Find the spectral radius of the iteration
matrix when the Jacobi method is applied

to the system of equations
1 0 2] |x -1
0 1 -2 |x,]|= 5
-3

Verify that the iterations do not converge to
the exact solution [1 3 -1]T.

(b) Evaluate p’(3) for the polynomial
px) = 5x* — 2x3 + 4x — 10 using the
Birge-Vieta method.
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Ufooeh UTGHAsHH : TTUTa
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(FT H7: 70%)
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3 F

1. (&) x®=[05 05 05 05T @M,

2 -1 0 0] |x
-1 2 -1 0| |x
X

X

0 -1 2 -1
0 0 -1 2

1 1
9 0
3 0
1

4

H BA A & fou Il fafa B =Sw
Al T | 6

(@) fag Hifw 6 =g Megg =gopavi 7 Al
3R Shaet Al T IS AN I 7 | 4

MTE-10 5 P.T.O.



2. (k)

e aroft § fix) = e W "W €T T
g | Afg g 3 offerel & fou =@ 4 Fmen
Haas 9g9g s, Al x = 125 W flx) %
iRt WM | SAfeehad dwa e 1 qREmr
ST ST |

X 1-2 1-3 1-4 1-5 1-6

flx) [3-:3201|3:6692|4:0552|4-4817|4-9530

(@) fug B s u2=1+§ 3

3. (%) 7k ftx>=1%,?ﬁfa@1m%

-1
fla, b, c, d] = |
la, b, c, abed %

(@) fFm=fafgd aroft @ x = 04 W f(x) & 99

WW:

X 0-1 0-2 0-3 0-4

f(x) 1-.105 | 1.221 | 1-349 | 1-492

4. (F) h=0-1 A IR &ty @ VP
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y = —2ty% y(0) = 1 % & I [0, 0-3] H
Hrvfieg i |



(@) e F xel-1,1[ & forw

2 o, xt x% %8
e+ =+ =
2! 3! 4!

e¥ =1+x

2r AR F § vet 3R fou u ahe

Yitenferd HIfST |

(%) TThE Al @ x2—eX=0 % THh o 1 AHHS

T F1d hife |

(@) WFﬂﬁ'ro?:ﬁ'{B'{:ltﬁW x2+ax+b=0 &

qa § | 38 ol b x =

X+a

9 SFafedd

T W TR A | feme R gwEt

X =
k+1
X, ta

9 o] < [B] B

(%) wHMHT TR
1 -1 2
A=|-1 1 2
2 2 -2
o STSNTHMET Bl TTehedd shIfoT |
(@) T e

X1+X2+X3=1
4X1+3X2—X3=6
3X1+5X2+3X3=4

& LU foem fafa @ ga hifse |
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7. (%) I« gt fem

1 0 21 x4 -1

0 1 =20 %, = 5

1 -1 1] |x

3 -3

S fafy @m A oS R, @ TR

aeg <l WaeHt frsen wa Hifse | defud
Hife fop gt Jum@s ga (1 3 1T &
AR T8l Bl |

(@) Fg9% px) = 5x* — 2x% + 4x — 10 % T
woi-fawer fafer @ p/(3) 1 9= 3 HifSw |

MTE-10 8



