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ANSWER ALL QUESTIONS.

1. (i) Express the three forms of Mathematical Induction.
(i) Prove by induction that each of the following statements are true:

(a) Z(—l)i i’ = %(4)” n(n+1) forallmeN
i=0

() > it<(n+N)! forall neN

i=0
(iii) If a,b € Z and ab = 1 then prove that

la] =1and |b| =1
(Hint: You can use the proposition- if n € N then n = 1 — without proof.)

(iv) Prove that 22™ + 1 is divisible by 5 when n is an odd natural number.

2. (i) Compute the greatest common divisor d of (966, 686,371) and express it-in the form
d=966a+686b+371c. where a, b, ce Z.

(i1) If a = b (modm) and ¢ = d (modm) prove each of the following:
(@) a+c=b+d(mod m)

(b) a—c=b—d(mod m)

(¢) ac = bd (mod m)



(iii) State Eisentein’s irreducibility criteria.
Determine whether the polynomial #(x) =2x"® —25x* +10x-30 is irreducible over

Qfx].

(iv) Find all irreducible polynomials of degree 2 in Z, [}»]

(03). (i) Find all rational roots of the polynomial 12x* —43x” +53x” —38x+16 in Q.

(Hint :Let f(x)= Za,xi € Z[x]and n2 1. If oo € Q is a zero of f(x) and & =§ with

i=0

(r,5)=1,then r|ag, and s|a,.)

(D) If f(x)=x*+x+2 and g(x)=x"+2 are polynomials over Z,[x]. Find the greatest
common divisor d of f(x), g(x) and express it in the form d = fu+ gv with

u, v € Z;[x].



