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OPTION -A
Paper : MAT-SE-3014

( Computer Algebra Systems
and Related Software)

Answer the following questions : 1x4=4
(a) What is a cofnputer algebra system ?

(b) Write the Mathematica and Mapple
commands to calculate = up to 100
decimals.

(c) Write any two computer algebra
systems’ commands to calculate

5 .2
Zi:l v
(d) Write any one computer algebra

system expression to calculate the dot
product of two vectors (a;, a,, as, as),

(bp b2: b3, b4)'

Answer the following questions : 2x3=6

(a) What are the roles of the keyboard
keys ENTER and SHIFT + ENTER in
' Mathematica and Mapple softwares ?

() What is the utility of ‘Clear’ commar}d
in Mathematica ? Write a command in
Maxima which works similar to ‘Clear’
command of Mathematica.
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(c)

.Answer any two parts :

@

(b)

(c)

(d)

‘In Mathematica notebook, write the

procedure to delete all outputs at a
time. How can you evaluate all inputs
at a time?

5x2=10

Write the output of the following built-
in functions’ values in Mathematica :

(i) Binomial[7, 2]

(ii) Factorinteger [625]
(iii) Prime [5]

(iv) D [sin[x], x]

(v) Power [Power [3, 2], 2]

Suppose f(x)=x3 +sinx. In any two
computer algebra systems, define the
function suitably and write the input
statements f(z). Write the commands

~in those systems to calculate the

differentiation of the said function.

Explain with examples, two different
ways to define a piecewise function in
Mathematica. .

Write a program in Maxima using user-
defined function to find the square root
of 81 with the help of Newton’s method.
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4. Answer any three parts : 10x3=30

(@ (i) Let A= (aii)axs be a matrix. Write

the commands in Mathematica to
extract the diagonal elements from
the matrix and obtain the adjoint
of A. Hence write the commands
to find inverse of A, without using
the Mathematica command
‘Inverse[A]’. S

(i) Write the Mathematica program to
solve the system AX=0, where, A
is the 3 x 3 coefficient matrix, X is
the 3 x 1 matrix containing the
variables x, y, z. O is the 3 x 1 zero
matrix, S

(b) Let U = (10: 4’ 5), Uy = (4’ 43 7):

v3=(8,1,0), b=(1, 2, 3) be four vectors

in R3. Write a Mathematica program to
check whether b is a linear combination

of the vectors v, v,, v; or not. Write

the possible outputs of each command
from the program. Also check whether

vy, Up, V3 are linearly independent or

not. Discuss your conclusion from the
program output.
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(c)

Gram-Schmidt process of
orthogonalization for the vectors

vy, Ug,..., Up €R" is

k-1
<, U; U,
U =v, U=V -, — L k=2,3,..,n

(d)

(e)
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5 <y, u >
<a, b > represents dot product of a and
b. Further Gram-Schmidt orthonormal

R ul u2 un ul
t =) eee .
set 18 {|u1|:|u2|)|un|: ,lull}

Let v, =(10,4,5), v, =(4,4,7),
v, =(8,1, 0) be three vectors. Write the

Mathematica command to obtain the
Gram-Schmidt orthonormal set.
‘Without using that command, write
suitable Mathematica expressions to
obtain the Gram-Schmidt orthonormal

set from the vectors vy, vy, v3. Write

the output of each step. How can you
verify, in Mathematica, whether the set
is orthonormal or not?

Write a short note on Mapple as
calculator. Give examples.

Write a short note on built-in functions
and user-defined functions in Maxima.
Give examples.
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() Write the commands in Mathematica, ‘ — OPTION-B

Mapple and Maxima for the following .
problems : | Paper : MAT-SE-3024

( Combinatorics and Graph Theory)
1. Answer the following questions : 1x4=4

oo 2%E OGR F91 3

(i) Plotting y=sinx,0<x<2r;

(i) Showing a graph of three lines,
y=4x+l,y=-x+4, ;-
and y=9x-8, for 0<x<2; (a) Define a graph.

B @S g At

(b) Write the sum rule in counting.

S ISR IO vl

(c) You have three different shirts and four
different pants. In how many different
ways can you dress with pant-shirt?

coiR [oFEl fon siftie =ie ool for ¢oI%
iz | Oft W fon gt FIfiE-ciS Coiibie
faifad =fJte

(d) Write True or False :
S5t 7 T forat 8

“In a graph there are odd number of
vertices of odd degree.”

| Bt (TS STy A RS Srgey 1Y MRY,
‘ Qn@””

(iii) Showing a graph of the surface

2, .2
z=e_x Y ,-2$x:yS2-
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2. Answer the following questions :

2x3=6

©o 2% TS 91 2

(a)

(b)

(c)

A computer password contains an
alphabet followed by three digits. How
many passwords be created, if (i) the
digits are not repeated, and (i) the digits
can be repeated ?

Bl FFATHIT ~ABACS B BeST I. F
TS @it Witz | JoTe Ry =A5arS B ]

(i) I S RS T, Wi (i) I oD

RIS =32
Draw a diagram of the complete graph

Ks and a diagram of the bipartite graph
Kss.

Tl @Y K5 =% Reiiwizs @R K3 5-3 OIS
foa St |

Find the number of committees of five
formed by 6 men and 5 women such

that there are at least two women
present in the committee.

6 & I IF 5 Gl WA #i9 A6 5
TR BTG a1 IR SR TR oS Srwes FEa!
Wz AT
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3. Answer any two of the following :

‘WW@WW@&

(@)

(b)

(c)
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5x2=10

Does there exist a simple graph with

ﬁve_vertices having degrees 2,2,4,4,47?

. Justify your answer.

2,2, 4, 4, 4 ISRMB “Ap6 MIRYI «Bl 7=
@72 e T 2 oI e gLt [ 9 |

Which regular polygon has the same

number of diagonals and sides?

CPINCB! 7T LGS AT T NI I A ?

Let G be a connected graph with at
least two vertices. If the number of
edges in G is less than the number of
vertices, then prove that G has a vertex
of degree one.

we: 5 AR I& G 9Ot WIS @4 | I
G-3 I RN MHARAI TRYMSCF I T, (90T
o M @ G-F e ¢t AR AR
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(@)

How many positive integers not
exceeding 600 are divisible by 5 or 13?7

600 9T 5% 5 3l 13 @ Koy @irat Jiwot
LRI SIS LA TR 2

4. Answer any three of the following :

10x3=30

o] Riican fofast oI Tex 34t ¢

(@)

(b)

()

Prove that a simple graph with n
vertices and m components can have

at most (n-m)(n-m+1)/2 edges.
ol 9 (@ nBl MR, SIF mBl = 4
<51 I (TR AD AW Y
(n-m)(n-m+1)/2.

Find the number of primes less than
144,

144 % 7% TR R 15 71 Fefy
Prove that there is always a
Hamiltonian path in a dlrected complete
graph.

o T (¥ B oS T2y TS T ot
oA siw AR
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(@)

(e)

If 24 candidates appear in a competitive
examination, then show that there exist
at least two among them whose Roll
number differ by a multiple of 19.

I @B AT 24 HF At TRl =W,
Y&l (T o foete wwes o &A1 A
IR @F TIR] AL 193 @i ofies =TI

Prove that a connected graph G is an
Eulerian graph if and only if all vertices
of G are of even degree.

ol 391 (7 Bl A 1 G Bt S F1d
mﬁwzme-awmww
N =d| :

Give definition with an example of each
of the following :

GONF TUITINE T OoTe AT TR
s

(i) Pigeonhole principle
Pt v

(i) Simple path

7 A
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(iii) Isolated graph
e @

(iv) Eulerian graph
SRR 1R

(v) Cycle
5

3 (Sem-3/CBCS) MAT SE 1/SE2/G 12 500



