Consider the sequence defined recursively by a, =2, a, =5a, +8 for neZ". SCORE: /15 PTS

[a] Using iteration, guess an explicit formula for the sequence (ie. a general formula for a, ).
a = 5a,+8 =[52+8] @ EACH
a, = Sa,+8 = 5.(5:2+8)+8 =| 52-2+5-8+8\
a, = 5a,+8 = 5.(5.245:848)+8 =[5 .2458+58+8]
a, = 5" 2+(5"" 8+ 4+5:848) = 2-5"+§(~§‘"_*Tl) ol ak G )
[b] Using mathematical induction, prove that your formula in [a] is correct.

Proof by Mathematical Induction:

Basisstep: | gy = 4-50—2J= k2| = 2’

Inductive step: 1Assume thata, = 4 SEo 21 tor some particular but arbitrary integer £ = 0 !

[Provethat @,,, = 4:5"-2]

kZO,soik+lZI|

So\ay, = Sa,+8| E 5(4-5-2)+8] | 4.5 -10+8) | Aoel 7|

\By mathematical induction] la" = 4.5" -2 forall non-negative integers # |




Simplify the following expressions.
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SCORE: /7PTS




One of the following statements is true and one is false. SCORE: /13 PTS
State clearly which statement is false, show that it is false, then write a formal proof for the true statement using mathematical induction.

[a] (n* +2n—1)mod 3 =2 for all positive integers n
[b] 3| (n’ = n?) forall non-negative integers »
[a] is true.

Proof by Mathematical Induction:

Basis step: '\(13+2-I—1)m0d3=2‘ Y dince 2=3:0+42 \@

Inductive stfm Assume that (k* + 2k —1)mod 3 =2 |[for some particular but arbitrary kK € Z," ]@

[ Prove that (X +1)’ +2(k+1)=1)mod3=2]

O

1 k> +2k—1=3g+2 forsome g € Zjby definition of mod @

@}(k+1)3+2(k+1)~1\= K43k +3k+1+2k+2-1 =\ & +2k-1+3(>+k+1)\

@\: 3(g + k& +.1'€-&-l)+2\and|q-+—]c2 + k + 1€ Z by closure of Z under + and - | CD

@o,‘((k +1)’ +2(k+1)=1)mod 3 = 2\b)* definition of mod @

y mathematical inductionn(n3 +2n—-1)mod 3 =2 forall positive integers # @

\ (b1is false. 1 7 =2, n* =1 = 4 and 3}(4,\@ TO GET ANY POINTS,

MUST HAve VALID (DUNTEREXAMBLE




