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M.Sc. 1st Semester Examination

APPLIED MATHEMATICS

Paper: MTME!O4A0/81 & 82

Full Marks : 50 Time : Two Hours

The figwes in the margin indicate fitll marks.
Candidates oe required to give uir arutwers

in their own words os ft os practicable.
Notations and symbols have their usuol meanings.

Paper: MTME[04A0

lOrdinary Differential Equation and
Special Functionsl

Group - A

Awvirl my fout qrrcstions : 2x4=8

1. Prove F(a,b,c: z) = (t - r>- r(r," - t,";:-).

lco4l

2. I*t P,(z) be the kgendre polynomial of dgree z such
' that P"(l) = l, n=1,2,3,... Find the value of

ll-,{rr<r))'*. tco4]

v-15,/l4t - 675

P.T.O.



(2)
3. Define self+djoinf difErential eqrnriur with an oryle.

lcoll
4. For what valrre of n the general solution of Bessel's

differernial equdim will be of the fqm
w = AJ,(z)+ Bl-,(z). ICO4I

5. Cnt€n's furctkrr of the differcmial Wffi L of the nor
hCInogerEous difErqtial eqution : Lu(x) = f (x).

ICOZI

6. What is tlre role of the weight function in a Sturm-
Liowilb poblan? [COl]

Gruup-B

Attsr,rlur rry lour que*ions :

7. Prove trag fr-16;=1-g-ffi

4x4:16

lc04l

8. Pr,ove thr the aos of l*gadre pollmmial ae all real,
distincr ard lie betrveen -l dd l. [CO4]

9. Express za +223 +222 -z-3 in terms of t egendre
potym&t [CO4]

10. Prove tH, dl fu eigeo\alrc of a rcguh $rum-Lfuuville
q/stcm with r(r) > 0, are rcal. [COU

ll. Sbow tut J3@)+2zirt],1"7=t and prove rhgl for

for all n>1.

lco4l

rrlat z, lJo@\<1, ns lt,1r\.$,



(3)
12. If the vector fiurc*ions 9r,92,...,92 defned as follows:

9rz 9r,<Pr r

9zr 92"q22
9r= ,92= I

9al 9n2 9*
be z solutions of the homogeneous linear differential

equation ff= n1'1*1'1 in the interval ast<b,then

these z solutions are linearly dependent in a <t <D iff
Wmnskian Wlqp qz,...,9,l = 0V1, on 4 <' < 6' [Co3]

GrouP - C

Answer anY txa que$ions : 8x2=16

I 3. @ h,ove that if f(z) is continuous ard has continrcus

derivatives in [-1, l] then /(z) has unique
' Legendre series exPansion is given by

f(z)=lioc,P,(z) where P,'s are Legendre

polynunials c*! 1!-, t <,)P,(z), n = 1,2,3 "'

lco4l

(ri) E:<press Jn@) nterms of JoQ)andJr(z)-

5+3 [CO4]

v-16/tlt - 675

P.T.O.



(4)
G) Usurg Grten's flmction metbo4 solve the folowing

differential equation fi-l=-2e' with

bomdary corditions y(O) = y'(t), y(t) + y'(l) = 0.

. [co2]

(u) Prove that J n@) =0 has no repeated roots
except at z = 0, where J,(z) is the Bessel's
firsisl 5+3 [CO4]

O Find the chamcteristics values and characteristic .

functions of the Sturm-Liouville problem

(rf' *+ = q.y[) = o, y(b) =o, b >r. tcol]x

(D l*\ P,(z) be the Legendre polynomial of dcgree

n >0. If t+r'o=ELC"p,(z), then find the

valrc of Cr. 5+3 [Co4]

@ Deduce the integral formula for confluent
finrction [CO4]

CD Find the general solution of tb non-hormgerrcous
sysertr,

14.

15.

16.

rt
X2

x3

, whercX =

744
-64-7
-2-r 2 1".I

2t +3

-3
3r-9

d.Y

dt

2J{ [COs]

Internal A$6sment : 10 mrrkr



(5)
Paper: MTME(XBVB2

(Data Science and Graph Theory)
. MTMETO4B1

(Unit-I : Data Science)

Group-A

Answer any,np questions : 2x24

l. What is meant by Euclidean Norm? Write its
matlrcmaical opression Bplain wift er€mple. [COl]

2. What is topolory of data? [COU

3. How spread of a data set can be measured? Explain
with o<mphs. ICO2I

4. Whar is a Box Plot? Mention any two componen8 of
a box plot ICO2I

Group - B

Answer any fiu questiom : 4x2=8

5. Suppose, you have a list of marks obtained in
lv{athematics, Physics, Chemistry and Biologr for one
hundred snrdents in a school. Write a Bthon program
to find the average result considering (a) all subjects,

@) any ubject for all daa ard some missing data using
firc dimensional Nurng array. ICO2I

v-t644t - 675

P.T.O.



(6)
6. Suppose, a fictional data set ttnt describes the weattrer

conditions for playing a garne of fmtMt is as follows :

Predict if football will be played based on the urcather

conditions (Outlmk Temperature, Humidity, Wind) as

(Sunny, Hot, Normal, False) using Bayes' theorem
/KNN. [COU

7. Find tlle first, s€cond ed thfud quartile of the followirry
6sta s€t using rydtal.
3, s,7,8, t0, ll, 3, l,-I, lr, ls, 8, 10,20,7,9,
12, 18, 14 ICO2I

8. E plain the Data Science Ufe Clale with sritable stepc

lcoll
Groop -C

Ao$rcr afly oru questim : 8xl=t

9. Whd is tr ditim rurrber of a mafix? Dairrc it rsirg
vector norm. How is it used to find whether a system

of linear equations is stable or no0 Write a Python

Fogran to find lhe cordition mrmber of a rntir
t+2+2+3ICO?I

Day Outlook Temperalurc Humidity Windy PIay Football

I Rainy Hot High False Yes

2 Rainy Hot High Truc No
3 Overclst Hot HiCh Fdsc Ycs

4 Sunny Cool Normal Fds€ Yes

5 Sunny Mitd Hish Tnre No



(7 )

10. What is the concept of dimension reduction? Mention
ditrercnt tpes of dinrension reduction methods. Explain
any one from these. 2+l+5 [COll

Paper: MTMEI()4B2

(IInit-II : Greph lhcory)

Group -A

Ansum any tnu questions : 2x24

l. Defue the terrl 'tlamiltonian cirs.dt'. AIso, draw a graph

with six vertices mntaining an Eulerian circuit but not

Ilmiltmim cinilit [COl]

2. Draw the undirected graph G corresponding to
adjre"cyrntixl:

A=
lco2l

3. Define the term'Binary tree' and wdte down its
qplicatiors. [COI]

4. Define cut set How is it ditrerern fiom a cut verte><?

l+l [col]

lll00
lll00
11010
00lll
00010

v-t6lt48 - 675

P.T.O.



5. If G is a simple connected ptanar graph with z(> 3)

vertices and e edges, then prove that e<3n -6 and

using thic veriS ttrat the complete gaph Kr is planar

or not [col]

6. ln a connected grryh G prove tlrar any minimal set of

edges containing at least one branch of orery spannfutg

tree of G is a cut-sef- ICO2I

7. Show that the graptrs G ilt G' ae isornorphic :

(t)
Group - B

An$rcr any txa qrstions : 4x2=8

a

G,: d,
b'G:d b

lcoll

E. Define trc t€rm "Cbromatic number" for the graph

colorning wirh orample. Fid ltc choodic nuurb€r of

the Wheel gmrdtZ6. [CO2l

a

c
c



9

(e)
Group - C

Answer any oze qrstion : 8xl=8

@ Solve the tavelling salesman problem for the

following weiehted eraph :

A,2BI
C

I

G

?

F2E2
lco2l

(D ApV Dijksa's dgorithrn to tlre gr4h given below

and fird the shortest path ftom a to z :

2

b

3

D

a

)')

8

z

9

d 6 f
3+s [CO2]

1l0-

v-ldl4t - 575

P.T.O.



(10)
10. [) Prove that the relation 1(G) s A(G)+ I for any

gr4h G where 1(G) is the chrunaric rnrnber md

A(G) is the marimm degree of a verto< in G.

lco2I

(O Show that the chromatic number of a cycle with
n vertices (C") is 2 if n is even and 3 if n is odd

lco2I

CO Write down Chomdic polynomial of a 'tee' md
'comdcte greh' wim a rrcrtices. 3+3+2lCO2l

Intemal Asr.ssnent : 10 marks


