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- Answer the Questions from any one Option.

OPTION - A
Paper : MAT-SE-3014

{ Computer Algebra Systems
and Related Software)

OPTION - B
Paper : MAT-SE-3024
(Combinatorics and AGraph Theory)
Full Marks : 50
Time : Two hours

Th_e ﬁgures in the margin indicate
Jull marks for the questions.
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'OPTION - A

i

‘ : () In R-programming the variables A and
Paper : MAT-SE-3014 " aare same. (True/ False)
(Computer Algebra Systems (g9 Which command is to be used to find
- and Related Software) the factorial of a number N in any
, . computer  algebra systems of your

1. Answer any four questions - I xd=a choicl:oe ? g | y y

" (@) What i ' . o - : .

1S meant by the case sensitivity (h) How do you run a file in any one of the

of a computer algebra system software ?

computer algebra systems of your

(b) Use, any one computer algebra system choice ?
to writ : '
¢ the expression e*. Answer any three parts : 2x3=6
(c) A comput : ' '
wide - fangg ajlge;r at;"YSteII} supports a (a) Use any computer algebra system’s
linear algebra Caliulir;latlcz such as ‘expression to calculate the sum of the
and differentia] equatio;q :I:: tc«j;lgebram | ﬁfst 50 natural numbers.
' _ (True/Faise) (b) WHat is meant by ‘built-in function’?
(d) The princi . Give an example of a ‘built-in function’
' Calculiator p?vli tglfifrili)QSt betvx;een a in any one computer algebra systems.
er algeb : v
syste gebra . .
Jgebg Sal‘:i[le one without computer (c) Write the format in any computer algebra
with equafi on;ns is bthe ability to deal system to plot a two-dimensional graph
numerically, ymbolically rather than y=f(x), xelx, x].
@ W (True/Faise)
e rite any comm: d) Write any one computer algebra system
. y Omputer algebra systems’ ( ) ' Y P g Y

‘€Xpression tq

generate the list

software to design the function

f(x)=sin2:x+e"|)'c|+«/;+3ci

2r
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3.

(e) What is the purpose of ‘Show’ cdmmand

0

- Answer any two parts -

In Mathematica ?

Wri A
nite the command to clear a set of

variab i
v les v}, v,, v; in any one computer
gebra system. o

5x2=10

(a) - Given two functions - f(x) = 4x (1-x)

{a,b,c,d}

(iii) first derivative of ‘the function
Fx)=5x*+3 at x=1
(iv)

c1jos's. Product of twe vectors
ai+bj+ck and Pi+qj+rk

(v)

pr;mg Numbers between 3 and 9

()

Using any .one compﬁter algebra
system’s expression, plot a three-
dimensional graph of the surfaces

2 in the

X +y2 ’
-2<x, y<2.
To plot the points of the list

1(0,0,1), (1, 0,0),(0, 1, 0)}, which
command is to be used ? :

—x?+y? range

g(x)=x, writ . (d) Use any computer algebra system’s
! alebr > W ’e .any one computer expression to define the function '
f thge a S});stem S €xpression to plot both -
‘; .. Braphs and display them together (2x  for 0<x<%
. in'the range x=0 1o x- f)= |
(b) Write any x=1. 2(1-x)for '<x<1 -
Y one compute z ; ' ) C
system’s expression to ﬁndr_ algebr a Plot the graph with colour option ‘red’.
(i) intersection of two sets {a b c) (e) Write a brief note on the plotting of
~and {d,e, f, g} LT parametric curves in any one computer
(i) ‘ algebra system.
sum of the elements. j . o ‘ .
' ents in the list () Write any one computer algebra

system’s expression to find the roots of
the system of linear equations

ax+by=c, PX+qy=r.

Which command is to be used to solve
the linear system in matrix form

AX =b ? Give its format.
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Answer any three parts :

(@ ()

(b) Write a note on the ys

©

10x3=30

Use any one computer algebra
System’s expression to read the list
. i{.(a, b, C), (p, q, r)} (l’ m, n)} in the
Corm of a matrix. Write the
ngmrpan-ds to find the trace of the
t_‘ra'crlx, Inverse of the matrix and
t1’15(‘:1313086 of the matrix. Also write
e ncx(r)ar;;mands to determine thé
et €s and eigenvectors of 'ch;3
(i) Write a ¢
ny one Computér algebra

system’s express;
R S10n .
solution t 0 -to find the

0 the initial value

: d’y - :
proble — = . : -
T 5 yO)=1,
¥ (0)=0.

- - Also write the co

mman
the solution. ds to plot

S

e of
computer algebra system any one

calculator,

software ag a °
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(d)

(e)

(9

Mention 10 ‘built-in functions’ with
their meanings in any one computer
algebra system software.

(i) Write a short note on the statistical
software R. S

(i) Write the expressions in
R-programming to calculate the -
sum, mean and product of the
elements in the list {a, b,c,d}.

' S

(i) Using any one computer algebra
systems’ expression, generate a list
of first 10 odd positive integers
and, then find the sum of their
squares. . S

(i) Use any one computer algebra
system’s expression to . write a
program to animate the graph of
sinx in which x varies from O to
27 in steps of 0-25. S

Write a short note describing different
options of solving equations in
Mathematica. Explain with proper
examples.
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OPTION - B
Paper : MAT-SE-3024
(Combinatorics and Graph Theory)

= Ariswer either in English or in Assamese.
2 1. Answer any four from”the following
b=|4] : questions: - - 1x4=4
\S o e Rt st e e = 8
- Use commands to determine whether (a) If there are 28 boys and 14 girls in a

A}_( =b: is solvable or not. If solvable
Write commands to solve the above

I : system of €quations without using the
; available direct comm

class then in how many ways you can
choose a captain for the class ?

‘ | | _ ands. [Consider | =N GBI 28 TW T A 14 TN @RITR.
{ Y computer algebra system] - - - Rl R I TR IR qom @wdE

(b) In how many ways you can arrange
eight different books in a row out of
which four are mathematics book and

four are of physics ? |

WMo fon Rrotsi <ot =¥re R fom el

&R AR MW SIE 5k sfes W SiRkE
LRI Rrotst 27 ¢ -
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(c)

(d)-

)

@

(v

State the plgeonhole prlnclple of
countmg

, ﬁqﬂwﬁ%‘mﬁrmﬁw

What; is Ramsey.’s number ?

' Wmﬂﬁ{%mﬁ%aﬁ?

Define a finite graph.

© @B P @Y iee

What is the maximum number of edges

- In a simple graph with n Vertices ?

nﬁ%ﬁwgwm q%rsmssi%ma\m

= AR ¢

Draw a disconnectéed graph.

R =14 o B i

Draw a complete graph with five
vertices. '

Mot TRe ol 4 o o |
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2. Answer any three from the following
questions: 2x3=6

o Rz fofn e et o ¢

(a) Draw a_' gréph with degree sequence
(2, 2, 2, 0) or explain the reason if no
- such graph exists.

(2, 2, 2, 0) roTTR TN RYI@ 14 <GB B
il W% A2 o F2m o IR g 7w4_q |

(b) Show that every simple finite graph has
two vertices of the same degree.

(48 @ oSt et TN @RT B
e ARRY A

- (¢} I five points are chosen at random in
the interior of an equilateral triangle
each side of which is two units long,
then show that at least one pair of
points has a separation of less than
one unit.
w3 o (09 ARRMER @B TRE gew
oryedt (7 Frzed TR wwe <R R e
Y GF GITOLT I A |
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(d)

()

Find the number of positive integer
solutions of x+y+z=21.

X+y+z =21 FRCR FNT SRG TN

RN R SREC R T]

Examine existeﬁce of isomorphism
between the complete graph K, and

the complete bipartite graph Kj 3-

T K, o RoAfSRD e K 4 TS
AFS TRl ARG iRt 5|

Define a walk and give geometrical
Tepresentation of a walk.

TR B Caer (SR it fr i =190 <6

Sl Sopgiem SISRTBHE |
3. Answer any two from the following
questions : 5x2=10

R R 75t o TER 3 2

(a) Find the
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Dumber itive 1 ers
less than of positive integ

digits is €qual to 10,

CTW 10 QR 10000 € sy 4y ©14
OISt et

12

10000 such that the sum of

3 (Sem-

(b) Show that the maximum number of

(c)

(@)

(e)

3/CBCS) MAT SE /G

edges in a complete bipartite graph of

n vertices is n2/4.

(ST @ nB N R T Reiivis e
GBR AS qT TRAT n?/4 .
Prove that a self-complementary graph

contains 4k or 4k+1 vertices, where
k is an integer.

&l 1 (@ Bl F-7I7F (FLS 4k A 4k + 150
MW A, TS ke GBI o 71 |

Prove that for any graph G with six
points G or its complement contains a
triangle.

2319 1 (T 01 RS 9Bl (74 A ©lF o7
@ae «bl fage AR

Prove that every closed odd walk in a
graph contains an odd cycle.

oI 391 (T Ol (F14A ¢ifehl @ SN IS
&5t wrgey o A |

Write a short note on applica.tion of
graph theory in social’ networking.

> HeE @R aF ek T 89S
@51 53 (Biel forall |
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- 4,

An§W§r any three of the fo‘llov&ing
. questions: ' 10x3=30

(@) Show that a connected planar graph

; with n vertices and e edges has e—n +2
regions.

mﬂ@m’m-nﬁﬁzfﬁimem = Bt
o PR e TGS 4
IS TSN F e~ +2 B g AT

() Define a tegylar graph. Draw n-regular
graphs fqr n=123 4. ' 2+8=10

B '
mﬁﬂﬁ‘“m N CTRR RE fm) n=1, 0,3, 4 9
IR G Reties B st

c) Defis ) :
"( ) b;f;l':ita bipartite .gl'aph. When is a
K ® 8raph calleq complete ? Draw
2’ 3 K2, 4, Ka, )

(d) Let U be a finite set. For subsets

X,Y<cU, show that
| XUY|=|X[+|Y|-|XNY[. .
Find number of positive integers less than

1000, which are divisible by 5 or 7.
. 5+5=10

U <5t 5T DS ™ X, Y O 701 GRS |
orged @ | XUY|=|X|+|Y|-|XNY].
1000 ©%% 7% 5 A 7 & oy @NE e
g R e Hef =1

Prove that a connected graph contains

a Eulerian circuit-if and only if each of
its vertices is of even degree.

AT T (T GO RIS (T4 B! ST TS
AR AW e ez o At R gon
QoI J | '

Define a Hamiltonian graph. Draw a

Hamiltonian graph. If Gis a connected
planar graph, show that G has a vertex

3K s with degree <5. 2+2+6=10
Rt 1+1=6710 e (o o e e R G
ﬁﬂlﬁ%’g:ﬁﬁmmﬁmn@mm 45/ B Sl | T G 4B RIS TS (T
Kj,3. K, Kwﬁﬁmﬂ? @,mmmGwaﬁmem
| | 4 3,3,K3,4@ﬁﬁmaﬁf§@ﬁﬁiﬂ WWWl .
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(9)

Define subgraph of graph. Give
examples of vertex-disjoint subgraph

- and edge-disjoint subgraph with proper

diagrams. What are spanning subgraph

~. -and induced subgraph ? 2+4+4=10

(h)

connected graph

@1 B BolET et MR-k

Eﬂmwmﬁﬁ@%wwq ﬁznl.'

mﬁw%ﬂmmwmﬁs%wﬁs?'

Define walk, trail, path, cycle and

with diagram. .

‘ 2+2+2+2+2=10
(TR (AT ), G (), st (oiry), T
(51%T) W% ey (FIEE) (=17 vz izl
frat) |
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