Solutions for Written Assignment 1 CSCI 2100A 2016 Spring

Exercise 1.1
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letS=Y",i=14+24+-4+n-1D+n (1)
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So2S=n(1+n),S=
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Solution: According to the summation formula of geometric progression,
T=3" ot =2

= 2ui=1% = :

a—1

Let S=3"" ia'aS =Y 1 iali+1)=3"(i—1)a* + na"*'.
((L . l)s — nan—i—l - T=5= ﬁ(nan-kl - a™tl_g
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(12) Is 21 = O(2")?
Solution: Yes. 2"*t1 =2.2" = O(2")



Exercise 1.3

(3) (in courtesy of Mr Yuen Chin Ki);
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9. Solve T(1) =1, and for all n > 2 a power of 2, T'(n) = 2T (n/2) + 6n — 1.
T(n) = 2T(§)+6n—1

=2(21(5;)+6-5-1)+6n—1

n

= 22T (22

)+6n—2+6n—1

=nT(1) + (log,n) - (6n) — (14 2 + 22 + -+ + 2108271
1— Zlogzn

= | -
n+6n -log,n 12

=n+6ébn-log,n+1-—n

=6n-log,n+1

So, T, =6n-log,n+1



Exercise 1.4

(1) (in courtesy of Mr Yuen Chin Ki)




(3) (in courtesy of Mr Yuen Chin Ki)
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Base case : When n=1: 7
@RS =(.1)?-‘-_‘,;_;:&,_;:;:;.,‘::‘,i.~». E
.. The statement holds for n= _,(:
Tndodive gb'P:ﬂ“"hle e e ?
When nzkti:

. The statement holds for nz=k
jg Indu&fou, the, statemtent is v

(5) Prove 2lg(n!) > nlgn by using Induction, where n is a positive integer greater than 2.
Solution: Let P(n) be lg(n!) > nign, where n is a positive integer.
Forn =1, L.H.S =2lg(1!) > lg(1) = R.H.S. P(1) is true.
Assume P(k) is true, i.e. 2lg(k!) > klgk, where k is a positive integer
Forn=FLk+1,

LHS = 2g((k+1)
2(lg(k") +lg(k + 1))
klgk + 2lg(k + 1) (by assumption)
(k—1)lg(k+1)+2g(k+1) (k+1>e>Q+ 1) =k >(k+1)" for k >2)
(k+1)lg(k+1)

= R.HS

P(k +1) is also true.
Therefore, by M.I., P(n) is true for all positive integer n.
(6) The number generated by the formula n? + n + 17 is prime for n > 0, where n is an integer.
Either prove it or disprove it by counterexample.
Solution: No. Let n = 17. Then n% +n+ 17 =17 x (17+ 1+ 1) =17 x 19
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