Totat number of prmted pages—19
| 3 (Sem-GICBCS) MAT RE1/2
2023

. MATHEMATICS
(Regular Elective)

- Answer the Questions from any one Option.

OPTION-A
( Numerical Analysis)
Paper : MAT-RE-6016
. Full Marks ; 80
Time : Three hours

| OP’I‘ION-B o
{ Programming in C )
Paper_ : MAT-RE-6026
" Full Marks : 60
Time Thrée hou'rs' .
The ﬁgures in the margin indicate
Jull marks for the questions.

Answer either in Engllsh or in Assamese.
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OPTION-A
(Ndmerical Analysis)
Paper MAT—RE— 6016

1. Answer the'following qi.'lestions-‘: 1x10=10 -

- (a) Under what cond1t10n is row pivoting ‘_
used to enhance the basic’ Gauss |

‘elimination method ?

= "Iﬁﬁ&ﬁ'ﬁ row plvotmg W IR 30‘2[5@5
Gauss elimination Rf¥ qf% [ =2

',(b) " Nameé an mterpolatlon polynomlal that .
' should be used to interpolate a function

'whose input data are’ equally spaced

'mWWWﬁwﬁﬁﬁW'

IS I, a’@wﬁz{m«aﬁ W@ﬁﬁ
WAL
e Prove (SNT‘T W)

V=1I- E‘l'

'. d If f (x) is a polynomlal of n degrees

then AL f(x) is.
: (Choose the correct answer)
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N

(9)
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i f (x) &ﬂT"T n degree Q'Q"P'TQTI, C@T%TIT |

A"+1f(;c) [ (9% B9 I e
6 1 |

) o
i) O

.A- 1 . .. - .
(iv) 7 .

What is meant by p1ecew1se polynomlal :
1nterpolat10n ?

P1ecew1$e polynomlal mterpolatlon 311'(.?{ |

R

L S b
-Write down the -value of f f (x)dx by

: trapez01da1 rule when [a b] 1s d1v1ded
into, two sublntervals ' ‘ |

- Trapezo1dal rule 3 W If (x)dx I T

-'%%mtmiw [a,b] 2 wf—ﬁwwm

What is Rlchardson extrapolatlon ?.

' Rlchardson extrapolatxon A fe
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2. Answer the following :

" (W Prove (24 FA)
AE=EA _
() = What is meant. by iterative method for

solvmg a system of linear equations ?
Name one such method.

mwmwmwwm

| Q@M 3R <t Tz i | o
G) Name one numerical method used to

solve ordinary differential equation.

Ordinary differential equation Ji¥Iq ¥
@Bt YT AwfeT AN Fran

o 2R e T 8

(a) What is error in numerical analys1s ?
, Name one source of error. Define
" relative error.-

Numencal analysis © &0 B2 @Eﬁﬁ Rl
- qBI'S Bral| Relative error 3 e fort 1

" (b)) Construct the divided dxfference table

“for the following data :
wre T el sit divided dlfference
. (BT 9N 1 2 ;

x 1 2 4 .7 12

Yy 22 30 82 106 216
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2%5=10

(c) Solve the equations using Gauss
elimination method :

Gauss elnmnatlon I W ?Fﬁ *NNF! ‘
N3

 x+y+z = 6
3x+3y+4z =20
2x+y+32 = 13

(d) Use Romberg mtegratlon to eva.luate : '
Romberg SFem <=7 IR I et s

o
1x |
. (¢} What is numerical method ? Give an

example of its application.

- IRYIGE AT i mm%wm
m? mw

3. Answer any four questions :
(a) Find the inverse of the co-efﬁment |

matrix of the system by Gauss-Jordan

:method with partial pivoting and hence -
solve the system.

5x4=20
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(b)

Partial pivoting ¥ 3¥® Gauss-Jordan -
%l YT IR WRS ANFR (3MBT co-

efficient matrix ¥ eﬂ%mm%%mim NGBt
VNTWWI : '

11 1)[x] [1]

43 _1',,y =16

38 3||z| 14

. Find the Lagrange -quadratic | polynomial
'passing through the following three points :

. eere i OB ﬁﬁmm A& A
: Lagrange quadratlc polynomlal %%1'@31 E

3 (c)

(1, yl) (‘2 4)
- x2,92)=1(0,2)
(xs, ya) (2 8)

Obtam piecewise hnear 1nterpolatmg .

polynomlal for the data | given below

el ‘ﬂ%ﬁiﬁ e piecewise linear - -
. mterpolatlng polynomlal Wﬁm '

x12 4 8
y 3702173
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(@)

o)

Given the followmg values of f (x) nx,

find the approximate value of f' (2.0)

and f (2 0) using methods based on
hnear and quadratic interpolation.

- Compare with exact solution.

f(x).=ln'x 3 I SR e fmt Rl

' Linear W% quadratic interpolation J999 -
R f(2.0) W* f(2.0) Srear- exact' L

solution 3 GRI\SAVER) Wl

i 0 o 1. 2
x. 20 22 26
f(x) 069315 0.78846 0.9551

Derive basic Simpson’s, + rule for

3

[76)ax.

) I R
Simpsonﬁ basic %ﬁ?ﬁl If (x) dx IR
. a - : o
Tfeneat

What is mldpomt method ? erte down '
the procedure for m1dp01nt method.

M1dp01nt method : ﬁs q? M1dp01nt
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method "fﬁﬁ'ﬁ VI""I'@‘) ﬁ'NTI
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4. Answer any four questions : 10x4=40

(@) Define forward difference operator.

‘When should we use Newton-Gregory

forward difference interpolation’

formula ? Mention one advantage and
one disadvantage of this formula. For
the data given below where the diameter
d and corresponding area A of a circle

is given, find the area of a circle with
dxameter 82 cm : o 5+5—1O

A Ww’mﬁwwﬁ &SN Newton-
Gregory Faaiifl SRE® g YT A

S ? TR Bt AR o B SRt Bl
| ST OiERR AR TS I d AR (FI A

frat itg, 82 cmamwaqﬁmm
- SRveats |

"d~ 80 85 90 95 100
A 5026 5674 6362 7088 7854

(b) Derive Lagranges lnterpolatxon formula :
Find the mterpolatmg polynom1a1 from |
the data given .below in Lagrangian

form:
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Lagrange’s interpolation @5l &IQ |
Wwﬁwﬁmwﬁmww
%'i%fw 3

X

1 2
f (x) 2 4
(c)‘ (i)‘f Prove: (T =)

3 4
8 16

_the intefval,'pf differencing béing h.

(i) Name the difference formulas for i
_ finding approximate derivatives

based on using a straight line to - -

interpolate the given data. Use

‘them to eéstimate y'(1) from the
‘data given below :

v data@ﬁamwaw
| AN Goe - o wmw Siveat
R IRy (1) TereRt
'x-1o 123
'y A 1248
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(d) Find ‘- the integrel

e

. 'using Trapezoidal rule, Simpsen’s |
" rule and Romberg 1ntegrat10n

* f@romaw aa, oot 1

2-d.xA

1+x

| Wweﬁ .[1+x ﬁCﬁrzﬁan |

F1nd the solutwn of the system of
'equatlons correct to' 3 decimal- places

usmg Gauss-Seidel iteration method :

,,m%scsﬂzw %ﬁwﬁmw :
- e cﬁﬁswmﬂsw*ﬁa?wﬂtaew

"_x+20y‘+"z.' = -18
25x+y-5z = 19
3x4‘=4y+82 = 7

LY

Solve the system of equatmns g1ven |
below correct to 3. decimal places usmg'

J acobl 1terat10n method

3 (Sei'1_1’—6/CBCS]’MAT RE1/2/G 10

l .
3

R R

| T @ Wi g ot Sfed s

@

S

3 (Sem-6/CBCS) MAT RE1/2/G 11

| Ftnd (ﬁ?ﬁ@m) y(3)

10x+4y=2z =20
3x+12y~z = 28
x+4y+72 = 2

What are the two types of methods for o

finding numerical solutions to ODE?.
Name one method from each type. ‘Solve
usmg Eulers method | 2+2+6=10
ODE WWW@%&?{W ORI
AR <ol Twizae | Euler’s method
TRAFR Mg vt s

Y =4e%%_05y
_. y(O) 2, for 0<t<4
h=1 |

What is Heun’s method ? Explain jts |
procedure.’ Use, it to solve :

Hem?%ﬁ?ﬁs?WWWlHeunﬁ

'_-Wwﬁwﬁamwmwo

:JyC—Se -0.4y, y(0)=5

h=1.5 ',o<x<3
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OPTION-B
: (Progr:dmm{ng i.n" C)
Paper : MAT-RE-6026

1. Answer the following questlons : IX’Z=7 -
| woe fl omaeE e s .
(a) Is ‘&&’ an anthmehc operator ?
L ass Gt ST wrr@%a e

o (b) Write the C header file, which is usefull'

to execute the ‘printf()’ function.

.‘pnntf()’ Zﬂwwﬁﬁm‘@wﬁ?c
' mwml o

(c)° DoXand x represent the same vanable
©in C language ? :

'XWxQCWWWﬁ%ﬁfW
FEE? :

| (d) ~Write the outpuf of x from the followmg ,

C expression :

mﬁmcmwmm@m'
int x;
x=2+35;
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(e) Are 0=x and x= 0’ equlvalent in C

language ?.

C ©ig® 0= x’mx o'wmﬁs?,

(1 'Convert the following into a C
expression : S
frafiRes @bt C wfbmfete weies =i ¢

' b_d
: a’ -c
~z=¢e"+logy + —
+io9y a+b .
(9) Write one relational operator used in
the C language
C Wmaﬁwwmmml
2 Answer the followmg questmns 2x4=8
s ﬁzn m« Teg forar e
. (@) Wnte two differences between logal axtd
global variables used in the C language.
C TS S AT i CAIRT=T (o Rcaer
ere 75y shel |
~3(Sem-6/CBCS) MAT RE1/2/G 13 | _ Contd.



(b) What are 1ncrement’ and ‘decrement’ -

Ch

. as variable names.

A operators ? Explam w1th examples

‘1ncrement’ ‘5113» ‘decrement’ S={itI5S 2

Gt it g fira

Wnte four words that cannot be used

..WWWﬂWWmWW

- feran _ |
(d) . Explaih briefly - the hi‘erarchy' of -
' ,operatlons in the C language P

. .C O operatlons—? W BSE?F ‘<1]N}T WI

Wmﬁm«%@m (ﬁmmﬁﬁw)
(@)

. 'Answer the followmg quest10ns‘ : (any three) |

5x3= 15

Wnte aC program to calculate the value
- of 2, where z= 3x +2y° -25, as x

. varies from 1 5-to 1.5 in inérements -

_ of 0.5, and y var1es from 0 to 3 1n.

steps of 1

'3 (Sem~6/CBCS) MAT RE 1 /Q/Gz 14

b

23 W SfemRee @Bt C etaw o, TS
z2=3x%+2y° - 25,9 x.0.5 TS ~1.57 -
%9 1.5 &1 99 9% y 1 S99 0 5191 3 ¢

R N

 Writea C program to gerlerate and print

the numbers between 100 and 200 that'
are d1v131b1e by 3 but not by 4. ”

loowzooawawnvﬁmﬁ% ‘
W&ﬁcmﬂﬂﬁ?ﬂﬁ@msﬁwﬁl

".%ﬁaonﬁﬁ‘e4@ml

o)

@

Wnte a-C -program using the recursive-

: functlon to dlsplay the first n terms of

' the F1bonacc1 senes

F1bonac01 ‘I\W 2425 B o ﬁﬁ*ﬁ R
WWW@@CWML

-Wnte aC program to compute the value '

‘of z from the. followmg senes

" 3(Sem-6/CBCS) MAT RE1/2/G 15 . Contd.
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| o | ,
!‘11 B Q@ﬁzﬁia ‘math. h’wwﬁaw%‘mw
\r‘_ .Wﬂﬂﬁﬁtﬂﬁcmﬁﬂml

“ o  =l+x  when(@fem)ri=1

i 1+% when (@f$a) n=2 "

im‘ y(x, n).t=.1‘+xn When(C?lf%?lj) n=3,. ‘

I =1l+nx whe'n(ctn”—tn) n>3 or (a) n<l

| Yy using
“.wﬁaﬁqwﬁyﬁwﬁwﬁaﬁaﬁﬁ
C oay o) T

array that gives a number that is
neither the highest nor the lowest of
three dlstlnct numbers ’

C ela far)

- (e). Write bneﬂy about go 'to’ and ‘break’
statements. Write: acC

andn

“go to’ % ‘break’ﬁ{??ﬁmﬁmﬁﬂm

. . FoRee a1 ¢ ot o
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'I' : - 'Wnte aC program to ﬁnd the value of

l_ ?d) Write a C progra_m w1thout using an

~"r%wmatﬂﬁwamﬂ\mﬁm«ﬂﬁ

| program to find
‘the sum of all odd 1ntegers between 1

- L9 03 o R o g e

) i) Write.a C programme to find the first }
v n primes, that uses a user-defined

+ function to check if a number is prime
" or not

ﬁWn@TCﬁﬁ?ﬂ‘(‘%ﬁﬂﬁﬂ?ﬁtﬂﬁCm'
o, Rice @Bt e oo = o e SIS
- PR Bl Rt R wion ez I
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