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MATHEMATICS 

DSC-5D PAPER-VII (Real Analysis-II) 

Subject Code: 78907 

Question Bank 

……………………………………………………………………………………… 

Multiple choice Questions 

1. If     nCC n   and     ,,4 NiinN i   then ....NC   

a)  i     b)  2i    c)  3i    d)  4i  

2. If ,10  x  then the sequence   .....1



n

nx  

a) converges to 0    c) diverges to   

b) converges to 1    d) diverges to   

3. The sequence 











 11 nn

n
 is … 

a) non-decreasing     c) bounded 

b) monotonic     d) all the above 

4. The sequence  
 1)1( n

n  is … 

a) not bounded above    c) not bounded below 

c) monotonic     d) not monotonic 

5. .....
1

1lim

1















n

n n
 

a) e    b)  2e    c) 3e    d) e  

6. .....
1

1lim

50















n

n n
 

a) e    b)  2e    c) 3e    d) e  

7. Every convergent sequence is …. 

a) bounded above     c) bounded  

b) bounded below     d) none of these  

8. A non-increasing sequence which is bounded below is …. 

a) divergent      c) convergent  

b) oscillatory      d) none of these  



9. A non-decreasing sequence which is not bounded above … 

a) converges to 0    c) diverges to   

b) converges to 1    d) diverges to   

10. If   
1nnS  is a sequence of non-negative real numbers and LSn

n




lim , then … 

a) 0L   b) 1L   c) 0L   d) 0L  

11. If    
 1)1( n

n

nS , then ....lim 


n
n

SSup  

a) 0   b) 1    c) -1    d) 2 

12. If    
 1)1( n

n

nS , then ....lim 


n
n

SInf  

a) 0   b) 1    c) -1    d) 2 

13. If    ,....4,3,2,1,4,3,2,1nS , then ....lim 


n
n

SSup  and ....lim 


n
n

SInf  

a) 4, 1   b) 1, 4    c) 4, 4    d) 1, 1 

14. If  
1nnS  is not bounded above, then ....lim 


n

n

SSup  

a) 1    b) -1    c)     d)   

15. The sequence    ,....0,1,0,1,0,1nS  is (C, 1) summable to …. 

a) 1   b) ½    c) 2    d) 0 

16. A sequence     n

nS 1  is (C, 1) summable to …. 

a) 0    b) 1    c) 2    d) -2 

17. A sequence    1
1




nnS  is (C, 1) summable to …. 

a) 0    b) 1    c) -1    d) 2 

18. The sequence  
1nna  where, 

52

1
2

2






n

n
an , converges to …. 

a) 1/5   b) ½    c) 3/2    d) 1 

19. A lower bound of the sequence   1

22 nn  is … 

a) 1    b) 4    c) e    d) do not exists 

20. The sequence  ,....1,1,1,1  is …. 

a) (C, 1) summable     c) not (C, 1) summable 

b) divergent      d) none of these 

21. The sequence    11 n

n
n  is …. 

a) bounded above    c) bounded above as well as bounded below 

b) bounded below    d) neither bounded above nor bounded below 

22. The supremum  of the set 








,....
4

1
,

3

1
,

2

1
,1  is …. 

a) 0    b) 1    c) ½    d) ¼  



23. If  
1nns  and  

1nnt  are bounded sequences of real numbers then …. 

a) 
n

n
n

n
nn

n

tsts supsup]sup[ limlimlim


  

b) 
n

n
n

n
nn

n

tsts supsup]sup[ limlimlim


  

c) 
n

n
n

n
nn

n

tsts supsup]sup[ limlimlim


  

d) ]inf[]sup[ limlim nn
n

nn
n

tsts 


 

24. The sequence  
1nnx  converges to 0 if …. 

a)  x1      c) 10  x  

b)  x1      d) 10  x  

25. A necessary condition for the convergence of the infinite series  nu  is …. 

a) 0lim 


n
n

u     c) 0lim
0




n
n

u  

b) 0lim 


n
n

u     d) 0lim
0




n
n

u  

26. The series ....
4

3

3

2

2

1
  is …. 

a) convergent     c) neither convergent nor divergent  

b) divergent      d) none of these  

27. The positive p-series  pn

1
is divergent for ….. 

a) 1p   b) 1p   c) 1p   d) 1p  

28. A positive term series converges iff the sequence of partial sums is …. 

a) bounded below     c) both a) and b) 

b) bounded above     d) none of these  

29. Consider the statements (i) 
n

1
 is divergent (ii)  2

1

n
 is convergent then …. 

a) both (i) and (ii) are true    c) only (i) is true  

b) both (i) and (ii) are false    d) only (ii) is true 

30. The series 

n

 








2

3
 is …. 

a) convergent     c) neither convergent nor divergent  

b) divergent      d) none of these  

31. If  nu is series of positive terms with L
u

u

n

n

n





1

lim , then the series diverges if …. 

a) L<1   b) L>1   c) L=0    d) none of these 

32. The series  2

1
sin

n
 is …. 



a) convergent     c) cannot be decided  

b) divergent      d neither a) nor b) 

33. The series 

2/3

1
1

n

n



 







  converges to …. 

a) e    b) 0   c) 
e

1
    d) 1 

34. The series 0,
)1(




 x
nn

xn

 converges for …. 

a) 1x   b) 1x   c) 1x   d) 1x  

35. The series ...
!4

1

!3

1

!2

1
1   is …. 

a) divergent      c) neither a) nor b)  

b) convergent     d) cannot be decided  

36. The series  nn

n!
 converges to … 

a) e    b) 1   c) 
e

1
    d) 0 

37.  The series 
n

1
 is …. 

a) converges to 0     c) divergent  

b) converges to 1    d) none of these  

38. For the convergence of series  nu , the condition 0lim 


n
n

u  is … 

a) only necessary     c) necessary and sufficient  

b) sufficient      d) none of these  

39. The series  








n


cos  is …. 

a) convergent     c) neither a) nor b)  

b) divergent      d) cannot be decided  

40. The series 
 nn 1

1
 is …. 

a) converges to 0     c) divergent  

b) converges to 1     d) none of these  

41. The series 
 532

1
2 nn

 is …. 

a) convergent     c) neither a) nor b) 

b) divergent      d) cannot be decided  



42. The series 


1

1

n
pn

 converges if …. 

a) 1p   b) 1p   c) 1p   d) 1p  

43. The geometric series 






1

1

n

nx  is convergent if …. 

a) 1x   b) 10  x   c) 0x   d) 1x  

44. The series 


1

1

n n
 is …. 

a) convergent  b) divergent   c) oscillatory   d) none of these 

45. The series 


1 !

1

n n
 is …. 

a) convergent  b) divergent   c) oscillatory   d) none of these 

46. If 


1n

na  is a series of positive terms and lan
n

n




lim , then the series is convergent if 

…. 

a) 0l   b) 1l   c) 1l   d) 1l  

47. A series 


1n

na  is convergent if and only if …. is convergent. 

a) 







 








11 nk

ka   b) 







 








11

2

nk

ka   c)  
1kka   d)  

1nna  

48. If  nu  and  nv  are two positive term series that l
v

u

n

n

n




lim  is non-zero finite 

number, then ….. 

a) if  nu  converges then  nv  converges  

b) if  nv  converges then  nu  converges 

c) if  nu  diverges then  nv  converges  

d) both series converges or diverges together 

49. The sum of the series 


0 !

1

n n
 is …. 

a) e    b) 0    c) 1    d) -1 

50. The series 0.6+0.06+0.006+…. is …. 

a) convergent to 0.6     c) convergent to 1/3  

b) convergent to 2/3     d) divergent 

 



Long Answer Questions (10 Mark Questions) 

1. Define convergent sequence and prove that a non-decreasing sequence which is bounded 

above is convergent. 

2. Define convergent sequence and prove that a non-increasing sequence which is bounded 

below is convergent. 

3. Prove that the sequence 


























1

1
1

n

n

n
 is convergent. 

4. If  
1nns  is sequence of real numbers which converges to L  then prove that  

1

2

nns  

converges to .2L  

5. If ,10  x  then prove that the sequence  1n

nx  converges to zero. 

6. If  
1nns  is sequence of real numbers then prove that 

n
n

n
n

ss limlim sup


 . 

7. If   
1nns  and  

1nnt  are bounded sequences of real numbers then prove that 

i) 
n

n
n

n
nn

n

tsts supsup)(sup limlimlim


  and  

ii) 
n

n
n

n
nn

n

tsts infinf)(inf limlimlim


  

8. If  
1nns  is Cauchy sequence of real numbers then prove that  

1nns  is convergent. 

9. Prove that a positive term geometric series 


0n

nr  converges for 1r  and diverges to 

  for .1r  

10. Prove that a positive term series  pn

1
 is convergent for 1p  and diverges for 1p . 

11. If the alternating series )0...(4321 nuuuuu n   is such that  

 i)  nuu nn 1  and  ii) .0lim 


n
n

u  then prove that the series convergent. 

12. State D’Alembert’s ratio test. Hence test the convergence of ...
53

53


xx

x  

13. State Raabe’s test. Hence discuss the convergence of  

  )0(...
!6

)!3(

!4

)!2(

!2

)!1( 3
2

2
22

 xxxx  

14. State Cauchy’s root test. Hence test the convergence of the series .
2

2

1

n

n n

n















 

15. Define absolute and conditional convergence. Hence show that the series 

  ...
!3!2

32


xx

x  converges absolutely for all values of .x  



 

Short Answer Questions (5 mark questions) 

1. Find the limit of the sequence 0.6, 0.66, 0.666, …. 

2. Find the limit of the sequence  
1nns  where 3 5ns , 3

1 5 nn ss   . 

3. Find the limit superior and inferior of the sequence 10
100

, 1, -1, 1, -1, … 

4. Find the limit superior and inferior of the sequence 1, 2, 3, 4, 1, 2, 3, 4,…. 

5. Find the limit superior and inferior of the sequence 




















1
2

sin
n

n
 

6. Prove that sequence     )(,1 Ins
n

n   is (C, 1) summable. 

7. Prove that the sequence 1, 0, 1, 0, 1, 0, …. is (C, 1) summable. 

8. Discuss the (C, 1) summability of 1, -1, 2, -2, 3, -3, ….. 

9. Prove that the sequence ...,1,1,1,1ns  is (C, 1) summable. 

10. Discuss the (C, 1) summability of 1, 2, 3, …. 

11. Show that the sequence  ns , where Nn
nnnn

sn 








 ,
1

...
2

1

1

1
 is 

convergent. 

12. Show that the sequence  ns , where Nn
n

sn  ,
!

1
...

!2

1

!1

1
 is convergent. 

13. Show that the sequence  ns  defined by the recursion formula 1,3 11  sss nn  

converges to 3. 

14. Find the limit superior and inferior of the sequence Nns n

n  ,)1(1  

15. Find the limit superior and inferior of the sequence Nn
n

sn 







 ,

3
sin


 

16. Test the convergence of the series


 1 )43)(13(

1

n nn
. 

17. Find sum of the series


 1
2 3816

1

n nn
. 

18. Find the sum of the series ...
!4

3

!3

2

!2

1
  

19. Test the convergence of the series and find the sum if the series convergent 

 ...003.003.03.0   

20. Discuss the convergence of the series for :
4

3
x  

 ...2221 5432  xxxxx  



21. Discuss the convergence of the series ...
81

16

27

8

9

4

3

2
  

22. Test the convergence of the series ...
543

5

432

3

321

1









 

23. Show that the series ...
87

65

65

43

43

21
222222















 is convergent. 

24. Investigate the behavior of the series 
n

1
sin  

25. Discuss the convergence of 



n

n

43

58
 

26. Test the convergence of the series 


1
3

3

n

n

n
 

27. Test the convergence of the series 
 3

3
3n

n

 

28. Test the convergence of ...
13107

963

107

63

7

3










  

29. Test the convergence of ...
4

1

3

1

2

1
1   

30. Show that  2

sin

n

n
 is absolutely convergent. 

 



B.Sc. (Part-II) (Semester-IV) (CBCS) Examination, June-2022  

MATHEMATICS 

DSC-6D PAPER-VIII (Algebra-II) 

Subject Code: 78907 

Question Bank 

……………………………………………………………………………………… 

Multiple choice Questions 

1. If H is a subgroup of a finite group G and o(H)=3, o(G)=36 then [G:H]=…… 

a) 3    b) 12    c) 4    d) 9 

2. The theorem that for any integer a  and prime )(mod, paap p   is called …. 

a) Fermat’s theorem     c) Sylow’s first theorem 

b) Euler’s theorem     d) Lagrange’s theorem 

3. If G is a finite group and H is a subgroup of G then .....)( HiG  

a) 
)(

)(

Go

Ho
  b) )(Go   c) )(Ho   d) 

)(

)(

Ho

Go
 

4. If G is a finite group and Ga , then …. 

a) )(|)( aoGo  b) )()( Goao   c) )(|)( Goao   d) none of these 

5. If H is a subgroup of a finite group G then ….. 

a) )(|]:[ HoHG  b) )(|]:[ GoHG  c) ]:[|)( HGGo  d) ]:[|)( HGHo  

6. The theorem that “If a  is any integer relatively to positive integer n ” then 

)(mod1)( na n  , where   is the Euler  -function is called …. 

a) Lagrange’s theorem    c) Euler’s theorem  

b) Fermat’s theorem     d) Sylow’s theorem 

7. If His a subgroup of a finite group G, then index of H in G is … 

a) )(Ho   b) 
)(

)(

Ho

Go
  c) 

)(

)(

Go

Ho
  d) )(Go  

8. A subgroup H of a group G is normal if and only if ….. for all Gg . 

a) HHg 1   b) HgH    c) HgHg 1   d) gHHg 1  

9. A subgroup H of a group G is normal if and only if ….. 

a) Every right coset of H in G is greater than a left coset of H in G. 

b) Every right coset of H in G is a left coset of H in G. 

c) Every left coset of H in G is greater than a right coset of H in G. 

d) None of these. 



10. Every subgroup of abelian group is …. 

a) a normal subgroup    c) neither abelian nor normal  

b) abelian but not normal    d) none of these  

11. A subgroup H of a group G is normal in G if and only if for any Gba , , …. 

a)   HabHbHa /     c) baHHbHa ))((  

b) HabHbHa      d) HabHbHa ))((  

12. Let H be a subgroup and K be normal subgroup of the group G, then … is normal in H. 

a) KH    b) KH    c) H+K  d) none of these 

13. If G is a group and Ga , then the subset  axxaGx  |  is called …. 

a) normalizer of a  in G    c) right coset of a  in G  

b) center of  G     d) none of these 

14. If G is a group then  GgallforgxxgGx  ,|  is called …. 

a) normalizer of a  in G    c) right coset of a  in G  

b) center of  G     d) none of these 

15. If G is a finite group and N is a normal subgroup of G then 








N

G
o  is …. 

a) 
)(

)(

No

Go
  b) 

)(

)(

Go

No
  c) )(2 Go   d) )(2 Ho  

16. The factor group of an abelian group is …. 

a) cyclic      c) abelian 

b) neither abelian nor cyclic    d) none of these  

17. The factor group of a cyclic group …. 

a) cyclic      c) abelian 

b) neither abelian nor cyclic    d) none of these  

18. If G is finite group and H is subgroup of G then index of H in G is …. 

a) 
)(

)(

Go

Ho
  b) )(Go   c) )(Ho   d) 

)(

)(

Ho

Go
 

19. If H is a subgroup of a finite group G and order of H and G are respectively m and n then 

… 

a) nm |      c) Zkknm  ,   

b) mn |      d) m does not divides n  

20. Let H be a subgroup of finite group G, then for any Gx  …. 

a) )()( 1 HoHxxo      c) HHxx  )( 1  

b) )()( xHoHxo      d) xHHx   

21. If o(G)=30 then group G may have subgroup of order …. 

a) 4    b) 5    c) 7    d) 8 

22. Any two right cosets of a subgroup H of a group G are …. 

a) either disjoint or identical   c) always identical 



b) always disjoint     d) left cosets 

23. A group having no non-trivial normal subgroups then group G is known as …. 

a) alternating group     c) conjugate group  

b) simple group     d) symmetric group 

24. For Euler’s function   if n=8 then .....)( n  

a) 4    b) 6    c) 7    d) 8 

25. If p is a prime the ....)( p  

a) p   b) p-1    c) p+1    d) p/(p-1)  

26. Order of …. Group is equal to order of its generator. 

a) simple   b) abelian  c) cyclic   d) commutative  

27. The remainder of 123  when divided by 7 is …. 

a) 3    b) 1    c) 0    d) 7 

28. The remainder of 142  when divided by 7 is …. 

a) 4   b) 1    c) 0    d) 7 

29. The remainder of 177  when divided by 17 is …. 

a) 17   b) 1    c) 0    d) 7 

30. Let ': GGf   be a homomorphism of a group G into G’ with kernel K. Then f is one-

one iff …. 

a) K   b)  eK    c) GK    d) 'GK   

31. A homomorphism f from a group G onto the group G’ is an isomorphism iff kerf=…. 

a)     b)  e    c) GK    d) 'GK   

32. Every homomorphic image of a group G is isomorphic to …. 

a) a permutation group    c) a quotient group 

b) a cyclic group     d) simple group 

33. Order of the permutation (1 2 4 5) (3 6) is …. 

a) 2    b) 3    c) 4    d) 6 

34. If ': GGf  be an isomorphism and a be any element of G then …. 

a) o(G)=o(a)  b) o[f(a)]=o(a)  c) o(G’)=o(a)   d) o(a)=o(G/G’) 

35. Any infinite cyclic group is isomorphic to ….. 

a) the group R of real numbers   c) the group Z of integers  

b) the group Q of rational numbers   d) the set R
+
 of positive rational numbers. 

36. Identity permutation is always …. Permutation. 

a) odd   b) positive   c) negative   d) even 

37. The inverse of an even permutation is ….. 

a) even permutation     c) odd permutation 

b) transposition     d) cycle  

38. The inverse of an odd permutation is ….. 

a) even permutation     c) odd permutation 

b) transposition     d) cycle  



39. Every finite group is isomorphic to …. 

a) normal group     c) cyclic group 

b) quotient group     d) permutation group 

40. The order of symmetric group 3S  is …. 

a) 3    b) 3
2
   c) 6    d) 1 

41. The symmetric group 3S  is …. 

a) finite and abelian    c) finite and non-abelian 

b) infinite and abelian   d) infinite and non-abelian 

42. Every finite group is isomorphic to permutation group is …. 

a) true      c) either true or false 

b) false      d) neither true nor false 

43. “Every finite group G is isomorphic to a permutation group” is the statement of …. 

a) Cauchy’s theorem    c) Leibnitz’s theorem  

b) Euler’s theorem     d) Cayley’s theorem 

44. A one-one onto mapping SSf :  is called …. 

a) isomorphism     c) monomorphism 

b) function      d) permutation  

45. One-one homomorphism is called …. 

a) isomorphism     c) epimorphism 

b) monomorphism    d) endomorphism 

46. Let R  be a ring. An element Ra0  is called a zero divisor if there exists an element 

Rb0  such that … 

a) 0ba   b) 0ba   c) aab    d) bba   

47. A ring R is called a …. , if xx 2  for all .Rx  

a) Ring with unity b) division ring  c) Boolean ring  d) field 

48. Any ring can be imbedded into …. 

a) Ring with unity b) ring without unity c) ring without zero  d) ring with zero 

divisor 

49. An element x  in a ring R  is called nilpotent if … 

a) xxn    b) 0nx   c) exn    d) 1nx  

50. An element e  in a ring R  such that ee 2  is known as …. 

a) Identity   b) nilpotent   c) idempotent   d) unity 

 

 

 

 



Long Answer Questions (10 Mark Questions) 

 

 
1) If H is a subgroup of a finite group G then prove that o(H) divides o(G). Is converse true ? 

 

2) Prove that “A subgroup H of a group G is normal in G if and only if the product of any two 

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

3) Define centre of group G and prove that centre Z(G) of a group G is a normal subgroup of G. 

4) Define quotient group  
𝐺

𝐻
 containing all cosets of the form Ha  and show that 

𝐺

𝐻
 is a group under 

the binary operation Ha .Hb= Hab  where H is a normal subgroup of group G. 

5)If H and K be two subgroups of a group G then define nonempty subset HK and prove that HK 

is a subgroup of G if and only if HK = KH. 

 

6) If f : G→ 𝐺/ is an onto homomorphism with K = Ker f, then show that  
𝐺

𝐾
  ≅ 𝐺/ . 

 

7)Define Kernel of homomorphism and prove that if f : G → 𝐺/ is a homomorphism, then Ker f 

is a normal subgroup of G. 

8)State fundamental theorem of group homomorphism and using this prove that  any finite cyclic 

group of order n is isomorphic to the quotient group 
𝑍

𝑁
 , where (Z, + ) is the group of integers and 

N =(n). 

 

9) Show that the set Sn of all permutations of degree n defined on a non-empty finite set S of n 

elements is a finite non-abelian group of order n! under permutation multiplication. 

10)Prove that, Every finite group G is isomorphic to a permutation group. 

11) Prove that any finite cyclic group of order n is isomorphic to additive group of integers 

modulo n.  

12) if f : G → 𝐺/ be an onto homomorphism from group G to 𝐺/. 
Let H be a subgroup of G and 

H
/ 
 be a subgroup of 𝐺/ 

 
 . Then prove that (i) f(H) is a subgroup of 𝐺/ 

 
  (ii) 𝑓−1(𝐻/) is a 

subgroup of G containing K = Ker f. 

13)Define ring, commutative ring and show that the set Z  7 ={0, 1, 2, 3, 4, 5, 6} forms a 

commutative ring with unity under addition and multiplication modulo 7. 

14) Define subring of a ring R and prove that, a non-empty subset S of a ring R is a subring of R 

if and only if a, b ∈ S ⇒ ab, a-b ∈ S. 

15) Define right ideal, left ideal, ideal of a ring R and show that intersection of two ideals of a 

ring R is again an ideal of R. 



Questions for 5 Marks 

1 ) If G is a finite group and a ∈ G, then show that o(a) divides o(G). 

2) If G is a finite group of order n then prove that for all a ∈ G, a
n 
= e, where e is the 

identity element of G. 

3) State and prove Fermat’s theorem. 

4) Define Euler’s  ɸ function and find  ɸ(8). 

5)Using Fermat’s theorem compute the remainder of  2
35 

when divided by 7. 

6) Using Fermat’s theorem compute the remainder of  3
31 

when divided by 7. 

7) Prove that a group H of a group G is normal if and only if every right coset of H in G 

is a left coset of H in G. 

8) Prove that every sub group of an abelian group is a normal subgroup. 

9) If G is a group and N, M are two normal subgroups of G then show that N ∩ M is also 

normal subgroup of G. 

10)Show that if N and M are two normal subgroups of a group G then NM is also normal 

subgroup of G. 

11) Prove that factor group of a cyclic group is cyclic. 

12) Prove that factor group of an abelian group is abelian. 

13) If N is normal subgroup of a group G and M is a sub group of G then prove that NM 

is sub group of  G. 

14) Let G ={0, 1, 2, 3, 4, 5} and H = {0, 3}. Then find quotient group  
𝐺

𝐻
. 

 

15) Let f be a mapping from (Z, +), the group of integers to the group G = {1, -1} under 

multiplication defined as f(x) = 1,  if x is even and f(x) = -1, if x is odd. Then show that f 

is a homomorphism. 

16)Find fg and gf if f =  
1 2 3 4 5 6 7 8
2 5 4 3 8 6 7 1

  and g =   
1 2 3 4 5 6 7 8
7 6 5 1 8 3 2 4

   

 



17)Find inverse of permutation 

f =  
1 2 3 4 5 
2 3 1 5 4

  and show that f f
-1 

=1 

18) Let  f =  
1 2 3 
1 3 2

  and g =   
1 2 3 
2 3 1

  be two permutations of degree 3. Show that fg ≠ 

gf 

19)Let S = {1, 2, 3}. Then write the set P3 of all permutations of degree 3. 

20)If f : G→ 𝐺/ is a homomorphism then show that f(e) = 𝑒/ , where e and 𝑒/ are the 

identity elements of groups G and 𝐺/ respectively. 

21) If f : G→ 𝐺/ is a homomorphism then show that range of f is a subgroup of  𝐺/. 

22) If a, b are any elements of a ring R, Prove that a.(-b) = (-b).a = -ab 

23) If a, b are any elements of a ring R, Prove that (-a).(-b)  = a.b 

24) Show that multiplicative identity in a ring R if exists then it is unique. 

25) Define zero-divisor in a ring R and find zero divisor in a ring (Z6 , ⊕ 6 , ⨀6 ) 

26) Show that the set of numbers of the form a+b 2  , with a and b as rational numbers 

with usual addition and multiplication is a field. 

27) Show that the set N of all 2 × 2 matrices of the form   
𝑎 0
𝑏 0

  for a, b integers forms a 

left ideal in the ring R of all 2 × 2 matrices with elements as integers. 

28) Show that the set N of all 2 × 2 matrices of the form   
𝑎 𝑏
0 0

  for a, b integers forms a 

right ideal in the ring R of all 2 × 2 matrices with elements as integers. 

29) Let R be the ring of integers. Let m be any fixed integer and let S be any subset of R 

such that S = {…, -3m, -2m, -m, 0, m, 2m, 3m, …}. Then show that S is a subring of R. 

30) Show that the set of matrices  
𝑎 𝑏
0 𝑐

  is a subring of the ring of 2 × 2 matrices with 

integral elements. 

 

 


