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ALGEBRA
Full Marks: 60
ASSIGNMENT

The questions are of equal value.
The figures in the margin indicate full marks.

GROUP-A
e+

1. Answer all the questions from the following: 2x5=10
fafeiie FRefer evia Ted mes

2 1
(a) Verify Cayley Hamilton theorem for the square matrix { 0 5 } .

2 1
{ 0 s }?I‘ifﬂ]ﬂ%ﬂﬂﬁ?f FC2ICF Cayley Hamilton Sy 612 411

(b) A relation p is defined on Z by xpy iff x* —y? divisible by 5. Prove that p is an
equivalence relation on Z.

T FRAPTRI (6 Z-97 €717 I3 (0 7TF p 97 WG| G374
xpy e xt—y?, 5 e Koy
WS (@ p @6 FNgene! 79% (equivalence relation) |
(c) Use Descartes’ rule of signs to find the number of positive roots of the equation
X+ xt+x7 +x+3=0.
‘Descartes’ rule of sign’” (Descarte-9d % & FqeEl &El
X8+ x* x4+ x+3=0 FASReIBH qae Aerefer Wt T 74
010
(d) If A4=| 0 0 1|, find the rank of 24— 4>.
1 00

0 1
I A=|0 0 oW, O@ 24— A - rank T 91
1 0

S = O

(e) Show that the map f: R — R defined by f(x)=x>"* is neither injective nor
surjective, R being the set of reals.
R 3 AW A @6 W @R [ R — RICAFIO f(x) = xR &[S, iz
2N T £ SCHS0 G (injective) 31 TR (surjective) GRICAIGIZ w1
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2. (a)

(b)

(©)

3. (a)

(b)

(©)

4. (a)
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GROUP-B
etat-4
Answer all the questions from the following

Fafeiie el omie Sea nie
a—ib} 2ab

a+ib] a*-b*

a —ib} 2ab

Prove that tan{i log

= |
a+ib

aqa 9 tansilo
{ 8 a’—b*

Reduce the equation x° —3x? +12x+16=0 to its standard form and then solve
the equation by Cardan’s method.

x> =3x +12x+16 = 0 FRFF 329 Standard form-9 FERE® F9 €32 Cardan
HH[SCO T& ANFIHE AL F41

1 1

Prove that the roots of the equation + S SRRRIERREE + =— are all
x+a, x+a, x+a, x
real, where a,, a,, -+ , a, are all positive real numbers.
1 1 1 1
o I @ + Foensnans + =— JNFefr e Swafe s,
x+a, x+a, x+a, x
QAT a;, ay, - , @, TS LSBT R |

Show that 19%°=1 (mod 181).
2 F9 @ 19 =1 (mod 181) |

Using Euclidean Algorithm, find two integers u and v satisfying
1269u +297v=135.

12691 +297v =135 ANFAF A @ @5 96 4R 1 @R v & Euclidean
algorithm-&3 M2 47 41

Use Principle of Mathematical Induction to prove that for all ne N,
LI+ 2204 eeeeeens +nnl=m+1)!-1
sifdfo e e (Principle of Mathematical Induction) BRI (A8 (@ HFe
ne N-Ga&@ej 1.1 + 2.20 4---vvveee +nnl=m+1)!-1.
1 00
Use Cayley-Hamilton theorem to find 4'%, where 4=| 1 0 1
0 1 0
1 00
T 4=|1 0 1| =SS Cayley-Hamilton Soiaa Iy 4'% @3 st fefy
0 1 0
Rl

12x3=36
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2 21
(b) Find the eigenvalue and the corresponding eigenvector of the matrix | 1 0 1
0 2 2
2 21
1 0 1| s wEeEsS  (Eigenvalue) @R 229 30N (93
0 2 2
(eigenvector) @fer fefg T4

(c) Let A, and A, be two distinct eigen values of a real square matrix A. If u and v are
eigen vectors of A4 corresponding to the eigen values 4; and A, respectively,
examine whether u +v an eigen vector of 4.

62 1) GR A, @I @ A7 3of MifT 4-97 7f5 22 =igeee w1 afw y @R v TG
A1 GR N, SR NCTE SR (839 TWOE u +v, A Witaa «h =iz o857 =@
&1 2512 41

GROUP-C
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Answer all the questions from the following

FefEite el ame Seawie

5. (a) Ifa, b, c are three positive rational numbers then prove that
AW a, b, ¢ To0 GTF JeT7 (Rational) RT3 WOIRC &l $48

a+b+c +b+
a’+b*+c? > g%t > a+b+c)
a+b+c 3

(b) If 4, B are square matrices of same order over the field F, 4 is non-singular prove
that the matrices B and ABA ™" have the same eigen values.

Tt 4 @R B 46 9 @ (order)-93 ITIEH @2 4 25 non-singular, SIZCET 2
T B IR ABA™ IGoRER SiZe Nwef @ 2@|

6. Determine the conditions for which the system of equations
x+y+z=1
x+2y—-z=b
5x+7y+az=b*
admits of (i) only one solution (ii) no solution (ii1) many solutions.
Qo NG I (i) G NI (2 (i) G TN Sy
x+y+z=1
x+2y—z=b>b
5x+7y+az=b*
A O (system of equations) *S& e SrEe F41

X

2060 3

7x2=14

2+2+3=7



