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The Open University of Sti Lanka
B.Sc./B.Ed. Degree Programme = Level 03
Final Examination - 2006/2007

Pure Mathematics

PMU 1191/PME 3191 Algebra

Duration :- Two Hours.

Time :- 09.30 a.m.-— 11.30 noon.

Date - 02-11-2006.

Answer Four Questions Only.

3 +1| + 5k — 1}=10}.

01.(a) Determine theset A= {xe R:

Sketch the set 4 in .

(b) Letfbethe function,

FR-R
107
1) 107 +1°

Show that fis one-one.

(¢) Does there exist a function g : B — (0, 1) such that g is one-one and onto?

Justify your answer.

02. (a) Solve the following equations.

(i) sinz=3 (ii) cosz=-2.
(b) Compute the following.
M3 G B

(c) Solvethe following inequality and express the set of solutions as a union of intervals

2 "
16x% —34x+15 >0,
18x% —9x -2
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Let Iy = [1, 2]. Explain how to construct a sequence {/,} of nested closed intervals
such that [, c J,

= [a,,b,], a",b"eQ |I,,|_ Iand 2ela’,b}] forallne N.

i

Put Jy=[1,4}and J, =[a’,b;] forall n € N. Prove that {/,} isa sequence of nested

"

closed intervals such that |/, ] S-I;—SI foralln e N.

Use the completeness Axiom to deduce that there exists a real number r such that
=2,

Let P(z) = z* — 82° + 252" — 34z + 22.
(i) Show that 1 +isaroot of P(z) = 0.

(i1) Find ali the roots of P(z) =0

i 2
Find {(1 -—i)z}A , {(1 —i)%} and express answers in the polar form.

Define f: R — Rby f(x)= 1M

e cosnt di wherene N.
11 —» o0

o!—,;’

Is fone-one? Justify your answer.

Let A, B be two » X n square matrices. Prove that 4B and BA have the same
elgenvalues

Prove that, if v and w are eigenvectors corresponding to distinct eigenvalues A and ,u
respectively of a symmetric matrix C then v and w are orthogonal vectors.

Suppose that a square matrix A has » distinct eigenvalues A,,4,,..,4, with the
corresponding eigenvectors Xx,,X,,...,Xx, respectively. Prove that {x,x;,..%, is
hnearly independent.




06.(a) Let G= {4 :4 is areal symmetric 3 X 3 matrix with 4| # 0}.

Is G a group under matrix multiplication ? Justify your answer.

(b) Let F=1{0,1,23,4,5, 6} and let +, X; be the addition modulo 7, multiplication
modulo 7 respectively. Prove that (F, +7, %7) is a field with the aid of addition and
multiplication tables.

(c) Let R ={0, 2, 4, 6, 8, 10} and -+2, X2 be the addition modulo 12, multiplication
modulo 12 respectively.

Show that (R, +12, Xi2) is a ring.
Does this ring R have zero divisors? Justify your answer.

(d) Does there exists a ﬁng R such that every member of R — {0} is a zero divisor? Justify
your answer.
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