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Induction & Recursive Formulae

A recursive formula is when one term is defined in terms of one or more
preceding terms

If a recursive formula is defined in terms of m preceding terms, you will
need to;

1. Prove true for the first m terms

2. Assume trueforn=k,n=k-1,...,n=k-(m-1)

Note: the recursive formula is given to be true, do not try to prove it




(i1) A sequence is defined by;
a, =2

Show thata, <2forn=>1

Test:n=1 aizﬁ<2

@ (n=k) a, <2
@ (n=k+1)a_,<2
Proof:
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a.,=+2+a, for n>1

Start with the

recursive
formula




(iii ) The sequences x,, and y,, are defined by;

X, =9,¥,=2 Xn+1_Xn_|2_yn
Prove x,y, =10forn>1

Testt n=1 XY;1= (5)(2)
=10

@ (n:k) X ¥ =10
@ (n =k +1) X1 Y =10

Proof:
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Xk+1yk+1 = 10




(iv) The Fibonacci sequence is defined by;
a =a,=1 a,,=4a,+a,, forn>1

1+/5

Prove that a, <

Test: n=1and n =2

j forn>1
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@ (h=k-1&n=k) a , < (1+2£j & a, < (1+2£j

@ (n =k +1) Ay < (1+2£j +
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