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OPTION - A
Paper : MAT-SE-3014

( Computer Algebra Systems
and Related Software )

1.  Answer any four qﬁestions iy 1x4=4

(@) What is meant by the case senSitivity
of a computer algebra system software ?

(b) Use any one computer algebra system

to write the expression e* .

(c) A computer algebra system Supports a

“wide range of mathematics such as

linear algebra, calculus, and algebraic
and differential equations etc.

S 0 (True/ F alse)

Queyc /

(d) The principal difference between a
‘Viicalculator with computer algebra

|$8ystem and one without computer
. algebra system is the ability to deal
«f’ with equations symbolically rather than
upuy % numerically. (True/ False)

(e) Write any computer algebra systems’
€Xpression to generate the [ist

{aJ b,C,d}_

}eﬁ’i\ N
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4 . . d
-programming the variables A an
o Ianaliep;a%ne. ‘ (True/ False)

(9) Which command is to be used to find
the factorial of a number N in any
computer algebra systems of your
choice ?

(h) How do you run a file in any one of the
computer algebra systems of your

choice ?

2. Answer any three parts: 2x3=6

(a) Use any computer algebra system’s
expression to calculate the sum of the

first 50 natural numbers.

(b) What is meant by ‘built-in function’?
Give an example of a ‘built-in function’
in any one computer algebra systems.

(c) Write the format in any 'compl.,lter algebra
; » system to plot a two-dimensional graph

y= f(X), X € [xl: xQ]'

(d) Write any one computer algepra system
software: to design the function

2
x
f(x):sin2x+ex|x|+«/3¢_+2\”
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3.

(e)

Answer any two parts :

(a)

(b)

What is the purpose of ‘Show’ command
in Mathematica ?

Write the command to clear a set of

variables vy, v,, v; in any one computer
algebra system.

S5x2=10
Given two functions flx)=4x(1- 56

g(x)=x, write any one computer

algebra system’s expression to plot both
the graphs and display them together
in the range x=0 to x=1.

Write any one computer algebra
System’s expression to find—

() intersection of two sets {a,b, c}
and {d,e, f,g}

sum‘ of the elements in the list
lasbise (di}

first derivative of the function
f(x)=5x2+3 at x=1

cross product of two vectors
‘ai+bj+ck and pi+qgj+rk

(v) prime numbers between 3 and 9
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(d)

(e)
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Using any one computer algebra
system’s expression, plot a three-
dimensional graph of the surfaces

2
x2+y ’

M) < ySQ.

_x2+y? in the range

To plot the points o fdthicisli sk

{(0,0,1), (1,0, 0), (0, 1, 0);, which
command is to be used?

Use any computer algebra sy’stem’s
expression to define the function

2x for O0<x<'

o3

2U(1i=c) for /2= X<\l

Plot the graph with colour option ‘red’.

Write a brief note on the plotting of
parametric curves in any one computer
algebra system.

Write any one computer élgebra
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.




4. Answer any three parts : 10x3=30
@ ()

Use any one computer algebra
system’s expression to read the list

{ b,c),(p,q,r), (ILm,n)} in the
form of a matrix. Write the
comrpands to find the trace of the
matrix, inverse of the matrix and
transpose of the matrix. Also write
the commands to determine the

eigenvalues and eigenvectors of the
matrix. 5

Write any one computer algebra
system’s expression to find the
solution to the initial valye

2

dy _
problem g 9L y(0)=1,
y (0)=0.
Also write the commands to plot
the solution. 5

(b) Write a note on the use of any one

Computer algebra system software as a

calculator.

() In any one computer algebra system
Write five options to customize a grap};
In the two-dimensional plot with their
Mmeanings. Explain with an example.
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(d) Mention 10 ‘built-in functions’ with
their meanings in any one computer
algebra system software.

(e) () Writea short note on the statistical
software R. S

(i) Write the expressions in
R-programming to calculate the
sum, mean and product of the

clements in the list {a, b, c,d}.
L . 5

() () 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. 5

(g) Write a short note describing different
- options of solving €quations in
Mathemiatica. Explain with proper
“examples. :
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DmiiS) | x;
(WS ERASS O RIS TSN I x, |, and
S | 49) X3
2
b=|4
5

Usg commands to determine whether
A).(:b is solvable or not. If solvable
write commands to solve the aboy
SysFem of equations without using th:
available direct commands. [Consider
any computer algebra system)]-

OPTION - B
Paper : MAT-SE-3024

( Combinatorics and Graph Theory it

Answer either in English or in Assamese.

Answer any four from the following

questions: 1x4=4

wo[ R BIfAnr e% Tes T 2

(@)

(b)

If there are 28 boys and 14 girls in a

class then in how many ways you can

" choose a captain for the class?

@T BT 28 T TR W 14 Tl (@A
sl e 4AEE (TGN AE G (U
qifba Al

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 ?

Ww%ﬁ%@%aﬁ%%mﬁm (el
SeR iR AWM ©iE B oifdes o= bifRee
meRgE oo = e

NG

NN

(4

‘o

3 (Sem-3/CBCS) MAT SE /G 9 f,?i:;f g Contd.




(¢

(d)

(e

(9)

(h)

State the pigeonhole principle of

counting.

ﬁwwmm|

What is Ramsey’s number ?
AT WY I T e 2
Define a finite graph.

51 T e et

What is the maximum number of edges

in a simple graph with n vertices ?

"WWW@N ﬂﬁ—wﬁmﬁxﬂw
= Qg 2

Draw a disconnected graph'.

Rive =14t B B it |

Draw a complete graph with five

vertices.

W*‘ﬁaﬁ%ﬂ#mﬂaﬁaﬁ—w|

Ahswer any three from the following

questions :

2x3=6

(a) Draw a graph' with degree sequence

(b)

(c)

(2, 2, 2, 0) or explain the reason if no
such graph exists.

(2, 2, 2, 0) ToFT AN YIS (@7 O o
<l wE IME Fe =W O IR [ FA |

Show that every simple finite graph has -
two vertices of the same degree.

griedl (@ efSUB! T P (RS 5! I
qreg MR AT |

-If five pointé 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.
7% G (rdE RS 9ol AR fGgeR

' omeire bR W ALO { @
oredl (1 Fized TE S8 TN R e




- S e
Arm -

AnSWer an

\ :
(¢ ) Find the number of positive integer
solutions of DR UEH Z—IOME:

XtY+2z=21 AR G AR
OTININS ) ﬁcﬁwl

e
(e) ICI*?xamlne existence of isomorphism
ctween the complete graph Kg and
th
e complete bipartite graph Kj 3.

T K W RIS o K,

QWW@WWW@T,

Defin
& € a walk and give geometrical
Presentation of a walk.

\
@(_ﬂﬁf\w %ngm S |

Y two from the following

x2=10

WWWWWW

(@) Fj
Ind the number of positive integers

|
deSS than 10000 such that the sum of
I81ts is equal to 10.

Q1RRE 10 @] 10000 S 79 SN S
R ey Fefy 1 |
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(b)

()

(d)
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Show that the maximum number of
edges in a complete bipartite graph of

n vertices is n2/4.

el (@ B AR R e RADIS e
G5 AT e A 0?4

Prove that a self—complefnentary graph

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

ol 1 (@ €51 FTE G 4k A 4k + 171
Ty AT, T ke Ol S-S TR

Prove that for any graph G w1th Six
points G or its complement contains a

triangle.

oriel 1 (3 201 AT <ol mam-q-ogas
s <t fage ARF|

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

ol T (@ 5t (12 Al I ooy AFS
mwﬂa‘ﬁ’(mﬁﬂl i

Write a short note on -application of
graph theory in social networking.

& Bre e are fAefy
451 53 (Bl forl
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Answer any three of the following
questions : 10x3=30

Wﬁmmf—ﬁﬁrmmw

(@) Show that a connected planar graph

with n vertices and e edges has e-n+2
regions.

m@mﬂnﬁ%ﬁﬁm eﬁ?r‘{ &
W\WW @T?Re n+2 B CFg A

(b) Define a regular graph. Draw n-

regula
graphs for n=1,2,3, 4. v

2+8=10
aﬁﬁﬂﬁm (.?{?N?I\@Etﬁm| n=1,2,3,4 1

Deﬁne a bipartite graph. When is a
bipartite graph called complete ? Draw
KQ 3 KQ 45 K3 3> K3 4.

1+1=8=10

- ReADRE =73 @B e frmn | o
) )
fl ReAGIRD coree 1l <51 ot == 9

i O K, ., K :
i 3, Ky 4, K3 3, K3, 4 5T ReAia o wit |
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(d)

(e)
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Let | 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.
S5+5=10

U &ﬂﬁﬁﬂﬂi@f@wx sz%t%vm\zﬁ

oedl @ | XUY|=|X|+|Y|=[XNY].

1000 O3 7 5 A 7 § Feorey F@NT o™e
gt e e e s

Prove that a connected graph contains
a Eulerian circuit if and only if each of
its vertices is of even degree.

el T (T GOl IS (ST 5] SR TS
Qi T i [ O St AR o
o] 2 |

Define a Hamiltonian graph. Draw a

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

with degree <5. - 2+2+6=10

SR @1 @b ke Rl | R T
<5/ g S| AW G <Ol RIS TS (7
=, (el & Gwm?ﬂﬁaswmm.

m—a ey AR G
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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
(T4 OR ToACe kel Tt | R
GHCTY il iRt el Triesel
PAIfS Bt W= S Boiteel 7 2

(k) Define walk, trail, path,v cycle and
connected graph with diagram.
2+2+2+2+2=10
(5T (RIS (JI5), (T (@Ze), A (2i15), I901
(5122T) BTl AFS (FIECFC) (711 oz st
- fr
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