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B. Sc. (Part IIT) EXAMINATION, 2020
MATHEMATICS
Paper Second
(Abstract Algebra)

Time : Three Hours ] [ Maximum Marks : 50
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Attempt any two parts of each question. All questions
carry equal marks.

TPE—1

(UNIT—1)
@) I G TP WE & AA g, G B Dl R AT g, T
Rrg SR & ofdfemor T,: GG o :
T, (x)=gxg ' VxeG
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If G is a group and g is a fixed element of G, then
prove that mapping T, : G—G defined by :

_ -1
T, (x)=gxg VxeG
is an automorphism of G.
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AxB)=—"—"7"—"—
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If A and B are finite subgroup of a group G, then show
that :

0(A)o(B)
o(AmxBx’l)

Rreil @1 5o w4 fofey v Rig BT |
State and prove Sylow’s first theorem.
P2
(UNIT—2)
I f:RHR' Td o FAGHINGT & 3R I R Ho-

i aorg B, @1 Rig oive & R’ 9 AT Tod
g

If f:R—>R'is a ring homomorphism and if R is

o(AxB)=

commutative ring, then show that R’ is also a

commutative ring.
R (G6) (I, +¢,x¢) W HfCRad agual &1 I 3R
O A BT -

F(xX)=5+4x+3x* +2x°

g(x)=1+4x+5x2 +x°

STet I,=1{0,1,2,3,4,5}.
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Find the sum and product of the following polynomials
over the ring (I, +4,%¢)
F(xX)=5+4x+3x>+2x°

g(x)=1+4x+5x> +x°

where I,=1{0,1,2,3,4,5}.
Rig #INTT & 1@ R-ASgd M & fodl < SurTegal
&1 @ AT W M BT TP SUHSYA Bl & |

Prove that the linear sum of any two submodules of an

R-module M is also a submodule of M.
TPE—3
(UNIT—3)
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Prove that the intersection of any two subspaces W,
and W, of a vector pace V (F) is also a subspace of
V(F).

el (1,1,-1),(2,-3,5) 3R (-=2,1,4) & V;(R) ¥

ARIPd: Wazdr a1 WdAdT b S BT |

Examine linearly independency or dependency
of wvectors (1,1,-1),(2,-3,5 and (-2,1,4) in
V; (R).

(A-69) P. T. O.

()

[4] D-3699

Ife W e uRfrd fod wfew wafe v (F) &1 @
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dimX:dimV—dimW
W

If W is a subspace of a finite dimensional vector space
V (F), then prove that :

dimlzdimV—dimW
w
R4
(UNIT—4)
fig ofw & wlfET T:v, R)> Vv, ®R) T
T(a,b,c)=(c, a+b) ¥ IRANT 8, t6 WRad Hureor
gl

Show that the mapping T:V; (R)—>V, (R) defined by
T (a,b,c)=(c, a+b) is a linear transformation.

¢ v, R Vv, &F F )R Afey guficdl § qn SR
T:V, > V, Tod! 3es WRad wuwRe &, @ g
PRg 5 T v, > v, Ht Ta XRad HUR 2|

If V; and V, be two vector spaces over the field F and

if T:Vy—>V, is oneone and onto linear

transformation, then prove thatT™':V, — V; is also

linear.
Tuey fs AR oI A Radifa &
1 0 -1
A=|1 2 1
2 2 3
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Show that the following matrix A is diagonalizable :
1 0 -1
A=l1 2
2 2 3
FPE—5
(UNIT—S5)
M o, p @ AR PH T V& Ay g, a1 Rig
PIfoTe fab -

[lo+B <]l a|l+]| Bl
aor ST e g |

Ifa,Bare vectors in an inner product space V, prove

that :
o +B (<[l all+]I Bl

and give geometric interpretation.

I S={a;, 09,0, TH AR TH FAE V H
TR ARl & UE Afdd Tead g B8 afey
BeV, s @& XRgaa: fawgfa # g, a1 fig @i &

Z (B, OLk)

ioilay |7
If S={a,a,,....... ,a.,, } be an orthgonal set of non-zero
vectors in an inner product space V and a vector feV

is in the linear span of S, then prove that :
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-9 & Afdd WA & YA BRB V, (R) & AR
B ={B,.B,.B;} 9 UM W& SMER UK B,
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Bl :(1’0a 1)> BZ = (1’25_2)9 [33 :(29_1’1)

Using Gram-Schmidt orthogonalization process find
the orthonormal basis from the basis B ={B;,5,,3 } of

V3 (R), where :

Bl :(1’0a 1)> BZ = (1’25_2)9 [33 :(29_1’1)

2,600
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