Ex/CSE/Math/T/121A/2018

BACHELOR OF ENGINEERING IN COMPUTER SCIENCE AND

ENGINEERING ExAaMINATION, 2018
(1st Year, 2nd Semester )

M AaTHEMATICS- I 1]

Time: Threehours Full Marks: 100

(50 marksfor each part )
Use aseparate Answer-Script for each part
PART -1
Answer any five questions 5010=50

1. a) Definegroup. Let Gbeagroupand & betheidentify of

2.

b)

b)

G Supposethat for x,y,z e G, xyz=¢ holdingG Show
that yzx =& . Doesit follow that yxz = £? Justify your
answe. 2+1+2

Define cyclic group. Show that even cyclic group is
commutative. Isthe conversetrue ? Justify your answer.
1+2+2

Define normal subgroup of agroup. Let H and k betwo
normal subgroupsof agroup G suchthat HNK ={&}.
Show that ab=baforal ac H and beK. 2+3

Define quotient group of agroup. Show that the quotient
group of acommutative group isa socommutative. Isthe
conversetrue ? Justify your answe. 2+2+1
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b)

b)

b)

b)

[2]

State and prove Lagrange’s Theorem for group.  2+3

Define centre of a group. Let G be anoncommutative
group and Z(G) be the centre of G Show that

1
12(G) 1= 1GI. 1+4

State and provefirst isomorphism theorem of group.
2+3

Define GL(x,R) and SL(x,R). Show that
GL(X,R)/g () =R*, Where R*=R{0}, the set of

non zeroreal numbers. 2+3

Define subring of aring. With proper justification givean
exampleof aring Rwithout identify but havingasubring S
withidentity. 1+4

Defineintegral domain and field. Show that every finite
integra domainisafield. 2+3

Defineided of aring. Giveanexampleof aleftided ina
ring Rwhichisnot arightided of R. Alsogiveanexample
of arightideal of Rwhichisnotaleftidea R.  1+2+2

Define primeideal and maximal ideal of acommutative
ring R. Show that every maximal ideal of Risaprime
idedl of R. 2+3

14. a)

b)

[7]
Let U and W be two subspaces of afinite dimensional
vector spaceV over afield F. Then provethat
dim(U + W) = dim(U) + dim(W) —dim(U N W).

When are two subspaces of a vector space said to be
complement of each other ? Provethat every subspace
of a finite dimensiona vector space possesses a
complement.

Find acomplement subspaceof Uin R3

whereU =L{(1, 2,1), (2,1, 3)} 5t5



[4]

PART - 11

Answer any five questions 1005=50

All questionscarry equal marks.

a) Express the following determinant as a square of a

determinant andfinditsvaue:

a®-bc b’-ca c®-ab
c®—ab a’-bc b’-

b’-ca c®—-ab a’-bc

b) Show that
(b+c)? ¢? b?
¢ (c+a)?® a® |=2(bc+ca+ab)’.
b? a> (a+h)?

a) Findtheinverseof thefollowing matrix :

1 -1 2
1 1 1
2 -11

and hence solvethe set of equations
X-y+2z=1
X+y+z=2
2X—-y+2=5

5+5

10.

1.

b)

b)

b)

[5]
3 -3 4
If A=|2 -3 4|, showthat AS=A"" 6+4
0 -1 1

Define rank of a matrix. Determine the rank of the

following matrix :
12 -1 0
2 4 4 -6
0 0 5 -2
3 6 8 -1

Find the eilgen valuesand eigen vectorsof the matrix

113
151
311

and verify that for asymmetric matrix, with unequa eigen
vauestheeigen vectorsaremutually orthogonal.  4+6

State and prove Cayley-Hamilton Theorem.

Find the characteristic equation of the matrix.

211

A=[0 1 0| and hence compute A=, Also find the
11 2

matrix represented by

A8 _BA7 +7A% _3A° 1 A*_BA%18A%_2A+]. 545
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[6]

12. @ Definevector spaceand give oneexample. Let Sbethe

13.

b)

b)

set of al solutions of the system of equations
Ay Xy +aoXy +y3X3 =0
Ay1X1 T AxpX, +axX3 =0, a; e R.
Show that S is a subspace of RS, Also, find its
dimension.
Inavector spaceV over afield F, show that
) Oa=6fordl aeV
i) Co=0foral CeF
iy -Do=-a;
V) Ca=0=C=00r =0 6+4

If U, W be two subspaces of a vector space V over a
field F, then prove that their linear sum U + W form a
subspace of V and is the smallest subspace of V
containing the subspacesU and W.

Provethat the set S={(1,1,0), (1,0,1),(0,1,1)} isabasis

set for thevector space R3, Show that thevector (1,1,1)
may replace any one of thevectorsof theset Stoforma

new basisof R, but the sameisnot truefor the vector
(3,1, 2. 5+5

[3]

7. @ Let R beacommutativering withidentity. Show that

R[x]/_,. = R. Hence show that <x>isaprimeideal of
Z[x] but not amaximal ideal of Z[x] . 3+2

b) Definefield extension. Let F/K be afield extension.

Define the degree or dimension of F/K. Find
[Q(W2):Q] and [C:R]. 14242
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