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OPTION - A
Paper : MAT-SE-3014

(Computer Algebra Systems
and Related Software )

1. Answer any four questions : 1x4=4

(a) 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
Iylde range of mathematics such as
inear algebra, calculus, and algebraic

‘and differential equations etc,

(True/ False)

| (d) Thle principal difference between a
z;sczglatordwith computer algebra
m and one without com
P - ut
algebra system is the ability topdez
with €quations symbolically rather than
numerically. (True/False)

(e) Write any computer algebra systems’ |

expression to generate the list
{a,b,c,d}.
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(9)

(P)

In R-programming the variables A and
a are same. (True/ False)

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

How do you run a file in any one of the
computer algebra systems of your
choice ?

Answer any three.parts: 2x3=6

(a)

(b)

()

(@)

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

first 50 natural numbers.

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

Write the format in any computer algebra
system to plot a two-dimensional graph

y=f(x), xe [xl’ xz]'

Write any one computer algebra system
software to design the function

f(x)=sin2x+e"lx|+~/;+ﬁ
, ) . 27
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3.

(e)

Answer any two parts:

(@)

(b)

What is the purpose of ‘Show’ command

. in Mathematica ?

Write the command to clear a set of

variables v, v,, v; in any one computer

_ algebra system.

Sx2=10
Given two functions f(x)=4x (1-x),

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—

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

(i) sum of the elements in the list

{a,b,c,d}
(i) first derivative of the functidn
f(x)=5x*+3 at x=1

(iv) cross product of two vectors
ai+bj+ck and pi+qj+rk

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

(d)

(e)
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Using any one computer algebra

- system’s expression, plot a three-

dimensional graph of the surfaces

x2 +y , in the range

-2<x, y<2.

-2+ Yl

To plot the points of the list
{0, 0,1),(1,0,0),(0,1,0), which
command is to be used ?

Use any computer algebra system’s
expression to define the function

for 0<x<'%

2x
fo-|

2(1-x)for '<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 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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4. Answer any three parts :

@ @)

10x3=30

Use any one computer algebra

system’s expression to read the list

{(a: b: C): (p: q, T), (l’ m, Tl)} in the
form of a matrix. Write the
commands 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. S
(i) Write any one computer algebra
systerps expression to find the
solution to the initial value

2 .

fy_ )
problem o2 ¥y 5 y(0) =1,
¥y (0)=0.
Also write the commands to plot
the solution. S

(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 grapl';
in the: two-dimensional plot with their
meanings. Explain with an example.
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(@)

(e)

(9)
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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. . 5

(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

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

(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. )

Write a short note describing different
options of solving equations in
Mathematica. Explain with proper
examples.
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1 2 3 X, _ OPTION - B
(W Let A=|6 5 4|, X=|x,|, and Paper : MAT-SE-3024
3 9 9 X (Combinatorics and Graph Theory)
3
Answer either in English or in Assamese.
2 . 1. Answer any four from the following
b=|4 questions : 1x4=4
5 o RigeIeat st e Ses w4 8

Use commands to determine whether
AX =b 1is solvable or not. If solvable
write commands to solve the above

(@) If there are 28 boys and 14 girls in a
class then in how many ways you can

system of equations without using the choose a captain for the class ?

available direct commands. [Consider _ T GBI 28 T T S 14 Tl (@A

any computer algebra system] o[ R @IE TGR AR o SaReEs
AP hift 2

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

four are of physics ?

w9 o oo Bt =ifte Bwm fon wal
TER HifR I o oifRm sifdex =i sk
smdfmie oot = ¢
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(c) State the pigeonhole principle of

counting. v
sieiR TP Aol et
(d) What ‘is lRamsey’s number ?
IO K I B @ ¢
(e) Define a finite graph.
&5t TR TR @
( Whatis the m'aximum number of edges
in a simple graph with n vertices ?
O AR ST 1R T T Rl T4
= AR 2
" (g9 Draw a disconnected graph.
| R e bR B sl

() Draw a complete graph with five

vertices.

et NIRRT~ =1d IR Ba <l
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2.

Answer any three from the following
questions : 2x3=6

wﬁmmz%ﬁ?/em%@aw

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

(2, 2, 2, 0) IoTFTR N RFFE =2 9OiF B
iR i A2 e 7=y o FiRe g1 10|

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

(4edl (@ AT SR TN (72T I A
o] ARRY AT

(c) 1If 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. ' ’

72 G R IRREER @ T fages
w@ele IMvFeird IW Sivsl 7Y @R =7,
e (@ PR WeR o8S rAR RF3 wes
TG G GFPOLT T |
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(d) Find the number of positive integer
solutions of x+y+z=21.
x+y+z=21 TR T IS FRYN
AT TR e w01

(e) Examine . existence of isomorphism

between the complete graph Kg and
the complete bipartite graph Kj 3.

’ W‘fm K6 Wﬁ’ﬁ@@‘l K3‘3 IIES
G PFIRTS ARG AT |

(ﬂ Define a walk and give geometrical
representation of a walk.

TR @t Nﬁ(mﬁﬂwﬁmmﬂﬂaﬁa

. ST SR SHoRTERL |
3. Answer any two from the following
questions : 5x2=10

ool Rl 751 ems et 3 5

(@) Find the number of positive integers
less than 10000 such that the sum of
digits is equal to 10.

Q9T 10 (@3 10000 OF 7o GAGT SIS
TR AN [efa ==
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(b)

(c)

(@)

e)

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

n vertices is n2/4

mﬂeﬁmnm%ﬁwﬁwﬁﬁaﬁﬁi‘m
&1 T A R n?/4.

Prove that a self-complementary graph

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

ol T (¥ Bl F-ofFF NS 4k A 4k + 1
MR AT, T k G5 IS TR |

Prove that for any graph G with six

points: G or its complement contains a

triangle. -

Sl 3 (T o1 ARIRHF Bt (T4 31 OR T
maﬁﬁ—w%ﬁm

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

24w T (T 9Ol F1RT S Ix TP AT
Bt wgey I AR |

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

B @R AT Qe Iw eoRe .
<t 53 Corat foraty
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4. Answer any three of the following

questions : 10x3=30
oo el foinbp! 2R e 31 ¢
_ (@) Show that a connected planar graph

(b)

()

with n vertices and eedges has e-n +2

regions.

@yt Cﬂ.nﬁ Wﬁﬂim eﬁm Aoy

| RYE TGN ([ e-n+2 B cwg oA |

Define a regular graph. Draw n-regular
graphs for n=1, 2,3,4. . 2+8=10

951 s Geem s By n=1,2343
IR n-FETE @19 R B i |

Define a bipartite graph. When is a
bipartite graph called complete ? Draw
K2.3:K2,4, K33, K5 ,.

R @4 @B ket oy e @b
RADRS o1 if 3 corar ==
K2,3’ K2,4’ K3,3: K3,4 @‘l‘fﬁ?ﬂaﬁfﬁ@lﬁml
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(d) Let U be a _finite set. For subsets

(e)
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. X, YU, show that

| XUY|=|X|+|Y]|-]XNY][.

Find number of positive integers less than
1000, which are divisible by S or 7.
: ’ 5+5=10

U @01 TN TS SR X, Y OIF 01 TPl |
et @ [XUY =] X|+[Y]-|XNY]|.
1000 ©F 3% 5 1 7 @ Koy @I wiie
i R =g Rl 41

Prove that a connected graph contains

~ a Eulerian circuit if and only if each of

its vertices is of even degree.

oIl 1 (T €51 TG (IS < SHENT IS
R 3 o A o eifelhl R 3
qrox 2 |

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

with degree <5. 2+2+6=10
Qﬁﬁﬂmﬂmﬂﬁwmlmﬂﬁ
a3 B il | T G <GBl YT TSR (7T
iﬁ, (Qedl @ G © Bl A5SLE I A AGGI
qroq AR AR
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(g) 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
G} OR Toitere ket fomt | MfRmg-Rifvem
I Wl 2Rt o T

PR T IR SRS Tl 7 2

(h) Define walk, trail, path, cycle and
connected graph with diagram.

_ 2+2+2+2+2=10
IR (I (J1), (79 (G29), =12 (15), 36
(51%3T) WR: Y@ (FICNFT) 1< Fopre ey
e o
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