THE NATURE OF PROOF - CHAPTER REVIEW
1 Use mathematical induction to prove © g;('z =l )r! =nXx(n+1)!
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2 (a) Simplify r(r+1) (r+1)(r+2) (I:")) Hence evaluate zm
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(c) Use mathematical induction to prove that zm equals the result that you obtained in part (b).
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3 Consider the sequence of numbers defined by T, =3, T =2xT__ +3foralln=>2.

(@) List the first five terms of this sequence.
(b) Prove by induction that T =3(2" - 1) for all integers n > 1.
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4 (@) Ifu,,,=2u,+1 forall positive integral values of n, use mathematical induction to prove that

u+l= .'Z"_l(ul +1).

(b) Ifu, =1, find the value of iu,.
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6 If x>0and y > 0, prove by induction that (x + y)" > x" + y" for all integers n 2 2.
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7 (a) By writing cos([2k + 1]x) as cos (2kx + x), and remembering that cos2x=1-2 sin’x, show that:
sin2kx —==+cos(Zk +1)x __—sm(2(5+l)x)
2sinx 2sinx

(b) Use the result of part (a) to prove by induction that cosx + cos 3x +... + cos([2n = 1]x) = %i":) for all

POSitiVC imegcrs n.

Y g 28x o (Lh+ l);(_____éfiAZQx + ] Anx l(28+))2]

L wnx 2 am
A 2R + 2 e e [2{27(_+x.]
2 ommx
pin Qb + me[m(Zﬂz)aoz_ o (282) ML}
2
e 2 [| —Zm‘z\ﬁk  Lowa cor o (282)

/A (Zﬁx\ x cméx./;{ﬁ-x /aw@—l) éﬁx)

2 AWK
/()V\\[ZQ’L"'Z-L} _ M[Z(ZHMJ
T e 2
_ Halr _ Qe iox -wx
) ‘ r = ' L“S: D X RRS—_/_ZL“;M—L- lmk
S%E%m fd\—V\ = N Hon
O Amume o tws oo N )}
@— P + w:[(Z(nH l)x} /NQ'\’() +cml:(2n+\7c
Pm—\ = n S i
Pn+\ = M[Z(““)L‘S o twe Co\ -+
) A

Cbpd . & bwe [ 0= *m&m@,)ﬁ m(M
ig})_ % l/\kdchhEax b\»o_\?/\r\>/

Section 7 - Page 6 of 8



THE NATURE OF PROOF - CHAPTER REVIEW

8 Ifx, x,, x,,...x,_ are positive real numbers, prove by induction that:
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9 (a) Prove that x+ Jx 2 Jx(x +1) for all real x> 0.
(b) A sequenceisdefinedasu,=1,u,=2,u =u__ +(n=1)u_, for n > 3. Prove by induction that u_> Jnl.
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