
§·¤æ§ü / Unit-I

1. (a) ×æÙ Üô G °·¤ â×êãU ãñU ÌÍæ ×æÙ Üô
g, G ·¤æ °·¤ çSÍÚU ¥ßØß ãñUÐ ÌÕ
ÂýçÌç¿˜æ‡æ Tg : G  G Áô Tg(x) = gxg–1

x G   âð ÂçÚUÖæçáÌ ãñU, G ·¤æ °·¤
Sß·¤æçÚUÌæ ãñUÐ
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Note : Answer any two parts from each question. All
questions carry equal marks.
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Let G be a group and let g be a fixed
element of G. Then the mapping
Tg : G  G defined by Tg(x) = gxg–1

x G   is an automorphism of G.

(b) çâh ·¤èçÁ° ç·¤ â×êãU G ·¤æ ·ð¤‹¼ý Z(G)
âÎñß G ·¤æ °·¤ Âýâ×æ‹Ø ©UÂâ×êãU ãUôÌæ
ãñUÐ

Prove that the centre Z(G) of a group
G is alsways a normal subgroup of the
group G.

(c) ×æÙ Üô G ·¤ôçÅU wxv ·¤æ °·¤ â×êã ãñUUÐ
Îàææü§° ç·¤ G ·ð´¤ vv-çâÜô ©UÂâ×êãU G
×ð´ ·ð¤‹¼ý ×ð´ ¥¢ÌçßücÅU ãñUÐ

Let G be a group of order 231. Show
that 11-sylow subgroup of G is
contained in the centre of G.

§·¤æ§ü / Unit-II

2. (a) ßÜØô´ ·ð¤ â×æ·¤æçÚUÌæ ÂÚU ×êÜ Âý×ðØ ·¤ô
çÜç¹° °ß¢ çâh ·¤èçÁ°Ð

State and prove the fundamental
theorem on homomorphism of rings.

(b) çâh ·¤èçÁ° ç·¤ ØçÎ ÕãéUÂÎ f (x) ·¤ô
(x – a) âð Öæ» çÎØæ ÁæØð Ìô àæðáÈ¤Ü
f (x) ãUôÌæ ãñUÐ

( 2 )
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Prove that if the polynomial f (x) is
divided by (x – a) the remainder is f (a).

(c) çâh ·¤èçÁ° ç·¤ ç·¤âè ßÜØ R ·¤è Îô
»é‡æÁæßçÜØô´ S ¥õÚU T ·ð¤ çÜ°, S  T,
R ·¤è °·¤ »é‡æÁæßÜè ãUôÌè ãñU ØçÎ ¥õÚU
·ð¤ßÜ ØçÎ Øæ Ìô S  T Øæ T  SÐ

Prove that for two ideals S and T of
any ring R, S  T is an ideal of R if
and only if either S  T or T  S.

§·¤æ§ü / Unit-III

3. (a) çâh ·¤èçÁ° ç·¤ ç·¤âè âçÎàæ â×çcÅU V(F)
·ð¤ °·¤ ¥çÚU@Ì ©UÂâ×é“æØ W ·ð¤ çÜ°
V ·¤æ °·¤ ©UÂâ×çcÅU ãUôÙð ·ð¤ çÜ°
¥æßàØ·¤ °ß¢ ÂØæüŒÌ ÂýçÌÕ¢Ï ãñU Ñ

(i) ,W W W   

(ii) ,a F W a W   

Prove that the necessary and sufficient
conditions for a non-empty subset W of
a vector space V(F) to be a subspace
of V(F) are :

(i) ,W W W   

(ii) ,a F W a W   
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(b) Îàææü§Øð ç·¤ â×é“æØ S = {(1, 1, 2), (3, –1, 0),
(2, 0, –1)}, R3 ·¤æ °·¤ ¥æÏæÚU ÕÙæÌð ãñ´U
°ß¢ S ·ð¤ âæÂðÿæ (2, –1, 6) ·¤æ çÙÎðüàææ¢·¤
™ææÌ ·¤èçÁ°Ð

Show that the set S = {(1, 1, 2), (3, –1, 0),
(2, 0, –1)}, forms a basis of R3 and
find the coordinates of the vector
(2, –1, 6) with respect to S.

(c) çâh ·¤èçÁ° ç·¤ ÂýˆØð·¤ ÂçÚUç×Ì çß×èØ
âçÎàæ â×çcÅU ·ð¤ ¥æÏæÚU ·¤æ ¥çSÌˆß ãUôÌæ
ãñUÐ

Prove that there exists a basis for each
finite dimensional vector space.

§·¤æ§ü / Unit-IV

4. (a) çâh ·¤èçÁ° ç·¤ ÂýçÌç¿˜æ‡æ
T : V3(R)  V2(R) Áô T(a, b, c) = (c, a + b)
âð ÂçÚUÖæçáÌ ãñU, °·¤ ÚñUç¹·¤ M¤Âæ¢ÌÚU‡æ
ãñUÐ

Prove that the mapping T : V3(R)  V2(R)
defined by T(a, b, c) = (c, a + b) is a
linear transformation.

( 4 )
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(b) ×æÙæ ç·¤ R3 ÂÚU T °·¤ ÚñUç¹·¤ â¢·¤æÚU·¤
ãñU, Áô T(x1, x2, x3) = (x1 + x2 + x3,
–x1 –x2 –4x3, 2x1 – x3) âð ÂçÚUÖæçáÌ ãñUÐ
¥æÏæÚ UB = {1, 2, 3}, ÁãUæ¡ 1 = (1, 1, 1),
2 = (0, 1, 1), 3 = (1, 0, 1) ãñ´UÐ âæÂðÿæ T
·¤æ ¥æÃØêãU ™ææÌ ·¤èçÁ°Ð

Let T be the linear operator on R3

defined by T(x1, x2, x3) = (x1 + x2 + x3,
–x1 –x2 –4x3, 2x1 – x3). What is the
matrix of T in the ordered basis
B = {1, 2, 3}, where 1 = (1, 1, 1),
2 = (0, 1, 1), 3 = (1, 0, 1) ?

(c) ×æÙ Üô

1 1 2
1 2 1
0 1 3

A
 
   
  

°·¤ ¥æÃØêãU P §â Âý·¤æÚU ™ææÌ ·¤èçÁ° ç·¤
P–1AP = diag(1, 2, 3)Ð
Let

1 1 2
1 2 1
0 1 3

A
 
   
  

Find a matrix P such that
P–1AP = diag(1, 2, 3).

( 5 )
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§·¤æ§ü / Unit-V

5. (a) ç·¤âè ¥æ‹ÌÚU »é‡æÙ â×çcÅU V(F) ×ð ́ ç·¤‹ãUè́ Öè
Îô âçÎàæô´ ,  ·ð¤ çÜ° çâh ·¤èçÁ° ç·¤

 , .    

In an inner product space V(F), for any
two vectors ,  prove that

 , .    

(b) Üæç`Õ·¤ ¥æÏæÚU ·¤ô ÂçÚUÖæçáÌ ·¤èçÁ°Ð
×æÙ Üô S = {1, 2, 3 .... m} °·¤ ¥æ¢ÌÚU
»é‡æÙ â×çcÅU V ×ð´ àæê‹ØðîæÚU âçÎàæô´ ·¤æ
°·¤ Üæç`Õ·¤ â×é“æØ ãñUÐ ØçÎ ·¤ô§ü âçÎàæ
 V, S ·ð¤ ÚñUç¹·¤ çßSÌëçÌ ×ð´ ãUô, Ìô
çâh ·¤èçÁ° ç·¤
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Define orthoginal basis.
Let S = {1, 2, 3 .... m} be an
orthogonal set of non zero vectors in
an inner product space V. If a vector
 V is in the linear span of S, then
prove that
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(c) »ýæ×-çà×ÅU ·ð¤ Üæç`Õ·¤ Âý·ý¤× ·¤æ ©UÂØô»
·¤ÚU·ð¤ V3(R) ·ð¤ ¥æÏæÚU B = {1, 2, 3}
âð °·¤ Âýâæ×æ‹Ø Üæç`Õ·¤ ¥æÏæÚU ÂýæŒÌ
·¤èçÁ°, ÁãUæ¡ 1 = (1, 0, 1), 2 = (1, 2, –2),
3 = (2, –1, 1)Ð

Apply the Gram-Schmidt orthogonalization
process to obtain an orthonormal basis
for the basis B = {1, 2, 3} of V3(R)
where 1 = (1, 0, 1), 2 = (1, 2, –2),
3 = (2, –1, 1).
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