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THREE YEAR B.Sc./B.A. (CBCS) DEGREE EXAMINATIONS, OCTOBER/NOVEMBER, 2019 

FIFTH SEMESTER 
Part I1 - Mathematics 

Paper V- RING THEORY & MATRICES 

Time: 3 Hours 
Max. Marks: 75 

PART-A 

- 
Answer any FIVE of the following questions 

(Marks: 5 x 5 marks = 25 marks) 

1. If R is a ring and a, b, c, deR then prove that 

(a) (a +b) (c + d) = ac + ad+ bc + bd. 

(b) a +b = c +d a - c = d-b. 

R a5sod a, b, c, de R eaws 
(a) (a +b) (c +d) = ac + ad + bc + bd 

6). a+6=c +d a-c =d-b es °Sod. 

2. Prove that a field has no |ero divisors. 

If the characteristic of a ring is 2 and the elements a, b of the ring commutes then prove that 
3. 

(a +bf= a +b = (a -b¥ 
Sbo R ius, raÖSo 2 ea a, b e R 3JreOSJI UJ DIbo $o2 iiyo 
(a +bf = a +b = (a - bf sd drsod. 

4. Prove that the ideals of a field are only {0 and f itself. 

5. If f is a homomorphism of a ring R into the ring R then f is an into homomorphism iff 
ker f= {0}. 

R Seobo wo R Soai-oa f aa sQJhë SOUN f a5 sso�3s Fhca"®5 esszss 3o 
obbo ker f = {0. 

The homomorphic image of a commutative ri1ng is a commutative ring. 
6. 
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Find the rank of the matrix A = |3 7 1 1. 

5 9 3 

12 01 
A = |3 7 1äs 5'3 Sás,o. 

5 9 3 

Show that the equation x+y+2 = 4, 2 + 5y - 22 3, x+7y-7z = 5 are not consise . 

ty+2 =4, Zx + 5y-22 = 3, x +7y - 7z = 5 e bsöea°o Sr oS esð OG 

2 1 0 
Find the characteristic roots and characteristic vectors of 0 2 1 9. 

0 0 2 

2 1 0 

|0 2 1 áBsK) ersSS ávrer, 38ao3 ss,o. 

0 0 2 

10. If A = then express 24 -3A + A -41 as a linear polynomial in A by using 

Cayley-Hamilton theorem. 

3 1 
A-1 2 eaus ss `s do) s�rAo 245 -3A*+ A - 4I aa d)ab 

PART B 

-
Answer any FIVE of the following questions choosing atleast ONE question from each Section. 

(Marks 5 x 10 marks = 50 marks) 

SECTION - A 

UNIT - I 

11. If P is a prime then 2, the ring of integers (mod P) is a field. 

Pas toprs oay ea»s Z,, Igoso aeabo (mod P ó) sHéoo dsod. 

Prove that the set Z ) = {a +bi/ a, b e z, i = -1 of Gaussian integers is an integral domain 
with respect to addition and multiplication of numbers. Is it a field? 

rabs roro5ro 3be Z (i) = a + bi/a, be z, i = -1} s0pgo d-grbEo oaes, KvE3 ös 

12. 
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UNIT II 
13. Prove that the set of all 2x2 matrices over the field of complex numbers is a ring with unity 

under addition and multiplication of matrices.
ot I`O oses, MeJ°O öyas ed) 2x 2 3®Se SDe, soa� Soe Seo aa Seabo 

14. Prove that every ideal of Z is a principal ideal. 

UNIT - III 

15 If U is an ideal of a ring R then the set R/U = {x +U/x e R} is a ring with respect to 

operations of addition and multiplication of cosets defined as follows 

a +U)+(b +U) = (a + b) + U and (a +U) (6+U) = ab +U for a +U, b+Ue R/U. 

R Se 3a U aa esso^o eoaws R/U =x +U/x e R} 33DÁO KOaes á8io KEo°e Os 

eo (a + U)+ (6 + U) = (a +b) + U swôaw (a + U) (6 +U) = ab +U a +U, b+Ue R/U. 

e9awsyc R/U aa SøMo es 3o. 

16. State and prove fundamental theorem of homomorphism of rings. 

SECTION - B 

UNIT IV 
2 -1 4 

2 43 4 

Find the rank of the following matrix by reducing it into normal form 

17. 
1 2 4 

L-1 -2 6 -7 

Solve the equations x + y+2 
= 6, *z =2, 2x -y+öz =9 by matrix inversion method. 

18. 

+y+2 = 6, *-y+2 
= 2, 2-y *3z = 9 dDaÖETPe Sya ®s° S sG3 oro 

oSo&. 
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UNIT V 

6-2 2 19. Find the eigen values and eigen vectors of the matrix A =|-2 3 -1| 
2 -1 3 

6-2 2 
A =-2 3 -1 SK onS Devsev, aK5 3830 sS,o. 

2 -1 3 

20. State and prove Cayley Hamilton theorem. 

a 
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