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Answer any four questions :

(@)

(b)

(c)

(d)

(e)

3(Smm—3/CBCS)MATSE/G

OPTION - A
Paper : MAT-SE-3014

(Computer Algebra Systems |
and Related Software)

What is meant by the case sensitivity

of a computer algebra system software ?. ~

Use any one computer algebra system

to write the expression e*.

A computer algebra system supports a .
' v.vldc range of mathematics such as
. linear algebra, calculus, and algebraic

and differential €quations etc.
(True/False)

The principal difference between 2

- calculator with computer algebra
'System and o

al ne without computer
gebra system is the ability to deal

\;nth equations Symbolically rather than
umerically, (True/ False)

Write any computer algebra systems’

€Xpression tq generate the list
{a,b,c,d}. -

2

1x4=4

(9

()

2. Answer any three parts:

(@)

(b)

()

@

_ a are same.

In R—programming the variables-A and
(True/ False)

Which command is to be used to find -
the factorial of @ 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 ?

2x3=6

Use any computer algebra sys‘tém’s

+ expression to calculate the sum of the

first 50 natural numbers. ‘

What is meant by Dbuilt-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[x, x,].

Write any one computer algebra system
software to design the function

. 2
f(x)=sin® x+e*|d+x +)2C—
: T
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Answer any two parts :

" (¢) What is the purpose of ‘Show’ command

in Mat_hematica ?

Write the command to clear a set of

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

5x2=10

(@) Given two functions f(x) =4x(1-%)

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.

(b) Write any one computer algebra

. .System’s expression to find—

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

‘ (ilj) _ sum of the elements in the list

{a,b,c,d}

(i) first derivative of the funCtlon

F()=5x*+3 at x=1
(v) cross product of two vectors
a”'bJ+ck and pi+qgj+rk

(v) prime numbers between 3 and 9
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(e

@

, 23c for
f(x) ={ '

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

x*+y?, -x*+y° in the  range

-2<x, y<2.

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

0<x<y

2(1-x)for Ye<x<l

" Plot the graph with colour opt10n ‘red’.”

(e)

3(Sem—3/CBCS)MATSE/G )

Write a brief note on the plottmg 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 hnear 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 algebfa

(b) Wﬁtg

(c)

~ 3(Sem-3/CBCS) MAT SE /g -

system’s expression to read the list

{(a’ b’ C): (p: q:‘r); (l, m, n)} in the
form of a matrix. Write the
corr_lrpan'ds to find the trace of the
. matrix, inverse of the matrix and
glanspose of the matrix. Also write
o ge nC:ar;nfnands. to determine the

ues and ej
Mmatri . eigenvectors of thg
()

\S/VIS:e any one computer algebra
33(;1 etrps expression to find the
ution to the initial value

. .d?
‘probl aY_
cm dx2 =Y 5 y(O)-:].:

Yy (0)=o0.

A].SO erte th .
e :
the solution. commands to plo;

co a4 note on
mputer a]
calculator, gebra system software as 2

in the O_Iét.mns to customize a graph
meaningg Elmen.sm.nal plot with their
o *plain with ap example.

6

‘the use of any one’

(d)

(e)

@

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, ¢, d}.

, . 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. 5

(i) Use any one computer aigebra
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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| 1 23 X . ~ OPTION - B
(h) Let A=|6 5 4, X=|x,|, and L Paper : MAT-SE-3024
3 2 2 X3) | - . . (Combinatorics and.Gr,aph Theory)
| , . Answer either in English or in Assamese..
2 . : .
b=|al| ‘ 1. Answer any four from the followmg :
5 questlons 1><4-4 ‘
Use commands to determine whether
AX =b is solvable or not. If solvable _(a) If there are 28 boys and 14 glrls in a
:vrlze corfnmands to solve the above : class then in how many ways you can .
-system of equations without using the ‘ ™
available direct commands. [Consider choose a captain for the class 7
any computer algebra system] e @) B 28 T T o 14 TN FIAR
' ' opt Rl @I TR IR o (L
qifoq it 2
- (b) In how many ways you can arrange
eight different books in a row out of
1 . which four are mathematlcs book and
four are of physics?
) | iy o Restere <t ¥ite R o e
SR AR T o SR aifdet o= Bk
sl et =& 2 ,
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.(c)

- (d).

(e)

. %t R S @) aﬁwmﬁwaﬂxw

(9)

(h)

State the. pigeonhole principle of

counting. .
oV e gt a1

What is Ramsey’s number ?

'Wﬁ‘;WW T -

Define a finite graph.
<5 TN @1RT SRe@! |

What is the maximum number of edges

in a simple graph with n vertices ?

A ARR 2

Draw a disconnected grapﬁ.

Rt = GO Poa il

Draw a vcomplﬂete graph with five

vertices. .

| m‘ﬂgﬁ“ﬁ’l‘ﬁﬁm‘ﬂﬁﬁﬁﬁﬁml
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Answér any three from the following

(b)

questions : ' - 2x3=6
wel fAcieal Fﬁi‘r Py Tet I 8
'{a) Draw a graph with degree sequence -

(2, 2, 2, 0) or explain the reason if no

- such graph exists.

2; 2, 2, 0) TeFTE Y RYLE (e <O o
Sl e FMR 7S T O IR TG

Show that every simple finite gréph'has
two vertices of the same degree.

oedt (T elfSBl TR I (TR O A
qret MARY A1 ‘

If 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 qe U AT <51 TR frge
wEdire Trera I <ivol &Y @ =,

| el (3 PrRed Wew Orgs AN RS Wew
TG T GO T A
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" (d) Find the number of positive infeger
' solutions of x+y+z=21.
x+y+z=21 AR T TS 7[‘('451?
T A Fefy w1
. {e) _Examine existence of_ iserhorphism
between the complete graph Kg “and
the. eomplete bipartite graph K 3,3- |

T T4 K W Rl 7 K, 3000
- GRS ARKE St =41

() Define a walk and give geometrical’

~ representation of a walk.

Wﬁﬁmﬁ(m}?wﬁmmﬂwﬁa

@nﬁﬁw%ﬂma SSCHHRI |
3. Answer any two from the following
| questlons - 5x2=10

(a) Flnd the number of positive integers
less than 10000 such that the sum of
digits is equal to' 10.

@R 10 (BRI 10000 ©LF 7 £ Te
R Y Fefa 2=
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(c)

@)

(e)

Show that the maximum -number of-

+ edges in a complete bipartite graph of

n vertices 'is n?fa.
@ysdt @ nﬁ%ﬁ“ﬁﬂ“fﬁ"ﬂﬁﬁ @
a%ﬁmﬁsswwm n2fa.

Prove that a self-complementary _graph
contains 4k or 4k +1 vertices, where
k is an integer. : -

e 3 maﬁw—mw 4k A 4k+1%1
AR ACE, TS k Bl TS TR}

Prove that for any graph’ G with six

points G or its complement contams a
triangle.

ool 1 (T 0! ARG BF (1Y A O 77

e < fagE AR

Prove that every closed odd Walk m a
graph contains an odd cycle..

el 91 (T B (TR AT IF YA RS
<1 SR T QR

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

v e @uFes AT ReRe RN esive
451 53 (o Tt |
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4. - Answer any three of the following

questions : - - ' 10x3=30

R R Rt e Tt 3w ¢

(@) Show that a connected plariar graph
with n vertices and e edges has e-n+2
regions. |

(RS @ n Bt A R Wi et e o
RIS AT T .e-n+2 % cvg AF|

(b) Define a regﬁlap graph. Draw n-regular

graphs for n=1,2,3,4. = 2+8=10
<ot N R K@ il 'n=1,2,3,4 7
IR n-FEiNal @1 e Ba sty

(c) Define a bipartite graph. When is a
bipartite graph called complete ? Draw
Ky 3, Kj 4, K 3, K3 4.

1+1=8=10 A

A @19 i et oy e @%1.
ReilSiRS oress T @ Rt =
K2,3’ K2,4: K3:3’ K3,4 Wﬁﬁm%@ﬁml
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Yo

(d)

(e)
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Let |J be a finite set.’ For subset,s' '
X,Y cU, show that

| XUY|=|X|+[Y[-1XNY].

Find number of positive integers less than

i ivisible by S or 7. |
1000, which aré divisible by 10

U Bt o7 e IR X, YOI 51 ToicefS |
oedt @ [XUY[=|X[+|Y[-|xNY].
1000 ©%F 7% 5 I 7 (3 RoEy A wee
et A ez e

theit a connected graph contains

Prove ircuit if and only if each of

a Eulerian ¢

. its vertices is of even degree.

@ Bl IS (T BT ST
mmﬁ:?ﬁ o Tz O 2wt MR T

qoq ﬁ‘l |
Define a Hamiltonian graph. Draw a

i i h. If G is a connected
Hla:rr::: ogr;:g;l g;elll?)w that G has a vertex
P ) |

with degree <5. - 2¥2+6=10
ST T @B e | S
o oa il 1 T G 9Bt IS Ao (T

o, (ST @ G S 9Bl ~ASF Fw 3 vl

qioq AR AR
AContd. '



. (99 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

@1 B ToieeE e fmt ) eRe-Ri

- T R elie-Rifve Beierew T fmn

e,

RS TR Wi [ o [ 9

Define walk, trail, path, cycle and
connected graph with diagram. .
2+2+2+2+2=10

TR (AT (I), O (CB), =1 (1), 76

(51%3%1) % IS (FIFIT) (+1 v sieea]
fra .
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