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PAARAL: (1) odell oy UL SR 8.
(2) U AWl uA(@d 8.
(3) Rl oLyl 218 % L UEA /UL USAAL IRICIR E21A .

l. (A) dUG=R-{-1}BurBau+dlUa*sb=a+b+ab®.a,beR—{1}dl
UL 5 S * [3sBUL 8 21 (G, *) A ©. 7
(B)  uerl Al AL U6 5315 UH¢ Gl 7
(1) 2sH el2s AR AL SU 8.
(2) Rl B2s AR AR S 8.

Yl
1. (A) UG5S RALGWIRAL G = {a+ b 2/a, b e Q, a2 + b2 =0} 3 A dikalds
UVARALAL UHLRL LRLSIR2 UHE 3. 7
(B) A3 UoluAl vl AL il Assl 5115 o ot S Wizl vl a b ol a = 4 24
b=4 SRl AU S A Z BUR U A 85 5 ¢ 7
2. (A) Urd UHE Gril GuAHE H HI2 @llloy- UH cvl - Ul(o1d S31. 7
(B) NUH, 24l H, 2 Gl Guye Sl dl AN S5 H; N H, 4oL Gl Bude 6. 9
H, U H, ¢H2l G, BUHE UL 7 dHR ellod] AHA- 3L 7
YL
2. (A) gRHIR UHA el 2 Aot $3L 7
(B) A GALBUMHE HHZ Ala, b e GAlAUGId A B H, = H dl2ddlov ab!' e H
IO 7
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3. (A) UL SRS UHE GAL BUAHE H [Rud dld dl 2t dlov a € G HI2 aHa !  H $RL
B) Mf=123456 1 g=123456
314562 241365
SR dLf, g e S Hi2 (1) fog (2) gof (3) fef ' el
2l

3.0 (A) S, ML MRFWR A ULl AL AL 2 UG S E S, AL O URRUR AL USL
UHEH 8.

(B) Ag=(1 73 13)(2 10 9) € S5 Sl O(g) el

4. (A) UHIUAL HOGD UHA Qull 24 AU S3L.
(B) MRS H 2 A Gl [ GRS 6 244 T @ (G, 0) (G, *) AHE AHIUAL & dl
UG 5315 T(H) 2 uH¢ B(G)AL [ G+ 9.
2l
4. (A) 3@ UHA @il A Uoid K.

-~

(B) UG 5305 UM S21LAL SLTUGL O Ll UL U 253U S 8.

5. UM ol AL 25HL avellod ALl :
(1) UG 5305 US| UHS SHAL UHEHL S 6.
(2) U A BRo1gelll vl AL
(3)  ULAUL ML : PASIARUHS A AALALRAHS
4) NG={-1,1,, i} U S dl G-l €5 el2s-1l 521l el
(5)  UHE (Z,5, +15)AL ofell U951 L.
(6) MG =<a>312 sl AR AHE S dl Gl otell GuAHEL ALkl
(7) R GuRAL AL doiui, Balerul L% o uRldldd 24 As[Hs Sl uelL A A S
(8) el WHU (et Al
(9) A 2 52101 AeRUAL V4L 2L
(10) AH3UAAL ALEAL ALV AL 24 s BELSREL AL
(11) R Gu-l 2R013d g5l Gererwl 240l
(12) AL AL : GUAHES A Al sl
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Instructions : (1) All questions are compulsory.
(2) Notations are usual everywhere.

(3) Figures to the right indicates marks of question/Sub-question.

I.  (A) Let * be an operation defined asa*b=a+b+ab foralla,b e R- {-1} =G
then show that * is a binary operation and (G, *) is group. 7
(B) Define a Group. Prove that in a group : 7
(1)  There exists unique identity in G.

(2)  There exists unique inverse in G.

OR
1.  (A) Prove that the subset G = {a + b 2/a, b € Q, a%> + b2 = 0} of R is a group under
multiplication of two real numbers. 7

(B) Define an equivalence relation and check whether the relation S defined on Z by
a—bifa=4andb =4 is an Equivalence Relation or not. 7

2. (A) State and prove Lagrange’s theorem for subgroup H of a finite group G. 7

(B) IfH, and H, are subgroups of G, then prove that H, m H, is also a subgroup of G.

Is H, U H, is always subgroup of G ? Justify your answer. 7

OR
2. (A) State and prove Fermat’s theorem. 7
(B) Forasubgroup H of G and a, b € G, prove that H = H, iff ab! € H. 7
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3. (A) Prove that a subgroup H of a group G is normal iff aHa!  H fora € G. 7

(B) Forf, g e S, then find (1) fog (2) gof (3) fgf‘1 where 7
f= 123456 and g= 12 3 456
314562 241365
OR
3. (A) Define a disjoint cycles in S . Prove that any two disjoint cycle in S are
commutative. 7
(B) Ifg=( 7 3 13)(2 10 9) € S;, then find O(g). 7
4. (A) State and prove the Fundamental theorem of a Homomorphism. 7

(B) Let H be a Normal subgroup of a group G and & : (G, o) (G, *) be a group

homomorphism. Then prove that J(H) is a normal Subgroup of &(G). 7
OR
4.  (A) State and prove Caley’s theorem. 7
(B) Prove that any two finite cyclic group of the same order are Isomorphic groups. 7
5.  Attempt any Seven : 14

(1) Prove that cyclic group is always commutative.

(2) Define Cycle and Transposition.

(3) Define Alternative group and Quotient group.

(4) Inacyclic group G = {-1, 1, i, i}, then find order of each element of G.
(5) Obtain all generators of a group (Z,5, +15)

(6) IfG=<a>isacyclic group of order 12, then find all subgroups of G.

(7) Give an example of relation on R which is reflexive and transitive but not
symmetric.

(8) State Euler’s theorem.

(9) Define left and right cosets.

(10) Define a Kernel of homomorphism and give an example.
(11) Give an example of a non-associative binary operation on R.

(12) Define subgroup and order of Group.
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Time : 2:30 Hours]

YRAAAL :
1. (A)
(B)
1. (A
(B)
2. (A)
(B)
2. (A)
(B)
3. (A)
(B)
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(1) oell UL sR(ovu1d 8.
2) AL BoRASHL USAIAL $H U UHIRL QL.
(3) Rl ol 2AissL UBAL WL sl .

ARclds AB2 sl ruAL AL SIEURLUEU 2812 VHL AN 515
(i) o0 =0 MUcs 2AEAU o HI2
(i) Ou=0MUASu € V i
(i) (-Du=-uMAsu eV
UG SIS (4, 5) € [{(2, 1), (3, 0)}] UL (4, 5) & [{(2, 1), (6, 3)}].
Yl
ol U A W 2 UlBU 244812l VAL Guiasial L dl AUAd 5315 U + W 2 VAl
Gulasial & A U + W = [U U W] 0.
UL 5305 R 2 AUEALAL UL AR 24 AU IRUSIR $801 A6 AA512L 6.

WERHLGL UHA Ul i ULGL SRL

UG sABARAB = {(1, 1, 1), (1, ~1, 1), (0, 1, 1)} AEA 2481 V; AL AR €.
2l

oL Vell 2ALRHL n AW €1 dl UG 31 p Al =R1ddl 244 p > n HE2 d YA

wdeloll 9.

B = {(1, 1,0, 0), (0, 1, 1, 0), (0, 0, 1, 1), (1, 0, 0, 0)} 24 VL ALARA ALU&L

(2, 3, 4, —])L A AlB2L AL

AR URAAA T 1 U > Vel rdiasiail vt 4L d2it A6 531% del 2frdldsial

N(T) =AU Guasial .

VY, 2) € V3 HR T(x, ¥, 2) = (%, X — ¥, x + y) 4 AvRld Y3 dRadA

T:V; > V, Al [BRdR 21 rdasiaL 2L
AL
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300 (A) WMARAMRAAAT : U — V 2As-3ts (A8 S 24 A {u), Uy, Uy, oo 1} 2 Uel
YR AR BULSL S AL AN SRS {T(u,), T(u,), T(W,) ..., T(u )} 2 VAL Y

ECTURVECUMINEITON 7
(B) AR [ Y2 65 Al d Al 531 : 7

i) T:V3->V, 43 QLuIRId TCx,y,z2)=(x+y,y+2),V(X,y,2) € V4 8.
(i) S:V,— V,dswalid S(x, y) = (v, ¥2, x%), V(x, y) € V, 6.

4. (A) A sAs A asip, 4 4ERHSIm B, 7
1 -1 2
B) ALSA=[-1 3 -1 sl2as 24 2l Hodl. 7
1 0 2
UL
4. (A) MAls A = E ‘11 2} S 2 B, = {(1, 1, 1), (1, 2, 3), (1, 0, 0)} 24
2x3
B, = {(1, 1), (1, —1)} 3 2AqsH R? 24 R2AL AR 1A ol 2R B, 24 B,
oifEid AL A YR uRddA QL 7
(B) U URAAA T : R2 - R2 % T(x,, x,} = (2x,, 3x, — 2x,) $RL AR & dl R
AR B, = {(1, 1), (1, -1)} 244 B, = {e;, e,} L ud&t A1s (T : B, B,) el 7
5. gsHlovalol Al : (515Ul i) 14

(1) AUBA U512 VHL URAUOU HI2 A2 qvAL 58 6 ¢
(i) 2 RZHL 2rHiell AR 2l 3o Guiasiel 2§05 ¢l 9
(iii) Buuasiai-l arvaL AL,

(iv)  2ALRAL AL 2L

(v)  UEAAL YR YA AL AL

(vi) M B= {e,e,, e} €l cl BAl [dai(d 2131 2ledl.

(vii) M T : U — U A d&al [d8 €14 dl R(T) 20l

(viii) YR URAdAAL arvuL Al

(ix) MT:U— V3R URAAA S AL R(T) il BUasll oA U AL V AL?
(x) AL 521 AL AL

S 1 ~ NN
(xi) Alds A = {0 2} AL 25 2Ll

N ~

(xii) MABSAUA=(a;) _ 2AAB=(b.) _ &l dl 385 (A + B)-l 521l 2l

ij/m x n ij/m xn
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1. (A

(B)

1. (A)

(B)

2. (A)
(B)

2. (A)
(B)
3. (A)

(B)
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(2) Write the question number in your answer book as shown in the
question paper.
(3) The figures to the right indicates marks of the question.

Define real vector space. In any vector space V, prove that

(i) 0= 0 for every scalar .

(i) Ou= 0 foreveryu e V.

(i) (-l)u=-uforeveryu € V.

Prove that (4, 5) € [{(2, 1), (3, 0)}] but (4, 5) & [{(2, 1), (6, 3)}].
OR

If U and W are two subspaces of a vector space V, then prove that U + W is
subspace of Vand U+ W =[U u W].

Prove that R™ is a vector space under vector addition and scalar multiplication of
the vectors.

State and prove dimension theorem.
Prove that the set B = {(1, 1, 1), (1, -1, 1), (0, 1, 1)} is basis for vector space V.

OR

If V has basis of n vectors, then prove that every set of p vectors with p > n, is
linearly dependent.

Find the coordinate vector of the vector (2, 3, 4, 1) relative to the ordered basis
B=1{(1,1,0,0),(0,1,1,0),(0,0,1, 1), (1,0, 0, 0)} for V,.
Define the kernel of a linear map T : U — V and prove that N(T) is a subspace of
U.
Find the range and kernel of the linear map T : V; — V, defined by T(x, y, z) =
(x,x—y,x+y),V(xy,z) eV,

OR
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3. (A) LetT:U—V be alinear map. If T is one-one and {u, u,, us ....., u_} is linearly
independent set of U, then prove that {T(u,), T(u,), T(u;) ..., T(u )} is linearly
independent set of V.

(B) Determine whether the following maps are linear or not :
(1) T:V;—>V,definedby T(x,y,z)=(x+y,y+2),V(XYy,2z) eV,

(i) S:V,— V;defined by S(x, y) = (x, X%, x°), V(x, y) € V,.

4. (A) Prove that the dimension of the vector space p_  is mn.

1 -1 2
(B) Find rank and nullity of the matrix A=|-1 3 —1/.
1 0 2

OR

4. (A) Find the linear map associated with the matrix A = B _11 ﬂ relative to
2x3

the bases B, = {(1, 1, 1), (1, 2, 3), (1, 0, 0)} and B, = {(1, 1), (1, -1)} of R3 and
R? respectively.

(B) Let a linear transformation T : R? — R? be defined by T(x,, x,} = (2x, 3x; — 2x,).
Then find the matrix (T : B, B,) relative to the bases B, = {(1, 1), (1, 1)} and
B, = {e}, ¢,} of R%.

5. Answer in brief : (Any Seven)
(1) What is the additive identity in vector space V ?
(i) Ifa line passes through the origin in R?, then is it subspace or not ?
(i11)) Define subspace.
(iv) Define Basis.
(v) Define linear combination of vectors.
(vi) If B={e|,e,, e;}, then find span of B.
(vii) Let T : U — U be an identity linear map, then find R(T).
(viii) Define linear transformation.
(ix) LetT:U — V be linear map then R(T) forms a subspace of U or V ?
(x) Define : Rank of matrix.
(xi) Find the nullity of matrix A = [é _ﬂ .

(xii) Let matrix A = (a;) and B = (bij) then find the order of the matrix

1j/m X n
(A +B).

m X n’
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