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2634 

B. Sc./B. Ed. (Integrated) Second Year Examination, 2019 

MATHEMATICS - I 

(Abstract Algebra) 

 

Time: Three Hours 

Maximum Marks: 60 

Instructions – 

 Attempt five questions in all, selecting at least one question from each 

unit. The answer of essay type questions should not be more than 400 

words and short answer type of questions in not more than 150 words. 

All questions carry equal marks.  

funsZ’kfunsZ’kfunsZ’kfunsZ’k & 

    izR;sd bdkbZ esa ls de&ls&de ,d,d,d,d iz’u dk p;u djrs gq,] dqy ik¡p ik¡p ik¡p ik¡p iz’uksa 

ds mŸkj nhft,A fucU/kkRed iz’u dk mŸkj vf/kdre 400400400400 'kCnksa esa vkSj 

y?kqŸkjkRed iz’u dk mŸkj vf/kdre 150150150150 'kCnksa esa fyf[k,A lHkh iz’uksa ds vad 

leku gSaA    

 

UNIT – I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.1 (a) What is definition of Relation? What are the kinds of Relation? Explain with 

example.  

  lEcU/k dh ifjHkk"kk D;k gS\ ;s fdrus izdkj ds gksrs gaS\ mnkgj.k lfgr O;k[;k djksA 

 (b) Show that the set Q+ of the positive rational numbers forms an abelian group for 

the operation & defined as- 

  a ∗ b = ��
� ,  ∀	a, b ∈ Q +	  

  fl) djks fd /kukRed ifjes; la[;kvksa dk leqPp; Q+ lafØ;k & ds fy;s ,d Øefofues; 

xzqi gS& 
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 a ∗ b = ��
� ,∀	a, b ∈ Q + 

OR@ @ @ @ vFkokvFkokvFkokvFkok    

 (a) Show that- 

  for any element ‘a’ of a group G: 

  0�a� = 0�x��ax�, ∀	x ∈ G 

  fl) djks& 

  ,d xzqi G ds fy, fdlh vo;o a ds fy,& 

0�a� = 0�x��ax�∀	x ∈ G 
 (b) Prove that  H = �a + ib|	a, b ∈ Q� is a subgroup of the group�c, +�.  

  fl) djks fd H = �a + ib|	a, b ∈ Q�  lewg �c, +� dk milewg gSA  

 

UNIT – II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.2 If σ = (17263584) and ρ = �1	2	3	4	5	6	7	82	5	4	3	8	7	6	1% 

 then prove that- 

  ρ σ	ρ�� = &ρ���ρ�'�ρ���ρ�(�ρ�)�ρ�*�ρ�+�ρ�,�- 

 ;fn σ = (17263584) vkSj 	ρ = �1	2	3	4	5	6	7	82	5	4	3	8	7	6	1% 

 rks fl) djks& ρσρ�� = &ρ���ρ�'�ρ���ρ�(�ρ�)�ρ�*�ρ�+�ρ�,�- 
OR@ @ @ @ vFkokvFkokvFkokvFkok    

 (a) Prove that- 

  “Every group is an isomorphic to permutation group” 

    or G ≅ PA 

  izR;sd xqzi ,d Øep; lewg ds rqY;dkjh gksrk gSA 

 (b) If ‘f’ is a homomorphism from a group G to G′ and if e and e′ be their respective 

identities. Then prove that- 

  f�a��� = /f�a���0��  

  ;fn ‘f’ xzqi G ls G′ ij ,d ledkfjrk gks rFkk e vkSj e′ Øe’k% rRled gkas] rks fl) djks& 
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  f�a��� = /f�a���0�� 
UNIT – III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.3 (a) Prove that- 

  A sub group H of a group G, is a normal subgroup of G iff the product of two right 

  (left) cosets of H in G is again a right (left) cosets of H in G.  

  fdlh xzqi G ds fy, mixzqi H ,d izlkekU; mixzqi gksrk gS ;fn vkSj dsoy ;fn G esa H ds 

fdUgha nks nf{k.k ¼oke½ lg leqPp;ksa dk xq.ku H dk ,d nf{k.k ¼oke½ mileqPp; gSA 

 (b) Find the quotient group G/H also prepare its operation table when G = (Z,+),  

  H= (4Z,+)  

  foHkkx xzqi G/H Kkr djsa ,oa bldh lafØ;k lkj.kh Hkh cukb;s tcfd G = (Z,+), H= (4Z,+) 

OR@ @ @ @ vFkokvFkokvFkokvFkok    

  Prove that- 

 Every homomorphic image of a group G is isomorphic to some quotient group o 

G. 

  fdlh xzqi G dk izR;sd lekdkjh izfrfcEc] G ds fdlh foHkkx xzqi ds rqY;dkjh gksrk gSA  

 

UNIT – IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.4 (a) What is definition of Ring? Show that for any element a,b,c of a ring R: 

  fjax dh ifjHkk"kk fyf[k, vkSj fl) dhft,A fdlh fjax R ds fdUgha vo;oksa a,b,c ds fy,& 

  (i) a0 = 0a = 0.  

  (ii) a(-b) = - (ab) = (-a) b. 

  (iii) (-a) (-b) = ab. 

  (iv) a(b-c) = ab - ac. 

  (v) (b-c) a = ba – ca.  

 (b) Prove that- 

  A ring R is without zero divisor iff the cancellation law holds in R.  

  dksbZ oy; 'kwU; Hkktd jfgr gS ;fnfn (⇔) R esa fujlu fu;e lR; gSA 

OR@ @ @ @ vFkokvFkokvFkokvFkok    

 Prove that- 

 the set s = 2a + b√2|	a, b ∈ Q4 is a subfield of the field (R, +, x) of Real Numbers. 
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 fl) dhft, fd leqPp; s = 2a + b√2|	a, b ∈ Q4  okLrfod la[;kvksa ds {ks= (R, +, x) dk ,d 

 mi{ks= gSA  

 

UNIT – V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.5 (a) the set of all 2×2 matrices of the form5a b
0 06 a,b∈z is a right ideal but not a left 

ideal of the ring R of all 2×2 matrices over the set z of integers.  

  5a b
0 06 a,b∈z vkdkj ds lHkh eSfVªlst dk leqPp; s, iw.kkZadksa ij lHkh 2×2 dksfV ds eSfVªlst 

ds oy; esa ,d nf{k.k xq.ktkoyh gS] ijUrq okek xq.ktkoyh ughaA 

 (b) Prove that- 

  “The intersection of any two ideals of a ring is again an ideal of the ring”  

  **fdlh oy; dh nks xq.ktkofy;ksa dk loZfu"B Hkh ml oy; dh xq.ktkoyh gksrh gSA** 

OR@ @ @ @ vFkokvFkokvFkokvFkok    

 (a) The ring of Gaussian integers is a Euclidean ring. 

  xkml iw.kkZadksa dk oy; ;wfDyMh; oy; gSA 

 (b) Show that the polynomial x2 + x + 4 is irreducible over f, the field of integers 

(mod11).  

  iznf’kZr dhft, fd cgqin x2 + x + 4 iw.kkZadksa ds QhYM (mod11) f  ij v[k.Muh; gSA 

----------------------------------------- 

 


