MATH 174, ANSWERS TO PRACTICE PROBLEMS FOR After TEST 2

. (a) us = 4, uz = 24, anduy = 112
4n
(b) —2" + > (or22n=1 — 2m)
. The answer is (c) sincer — 6)(z — 2) = 22 — 8z + 12.
. The answer isi,, 11 = u,, + 2u,_1 since(z — 2)(z + 1) = 2% —x — 2.

. Take a numbed/” = M M’, and take a number; greater than bothl, andz(. If > zj, thenz > z¢ andz > z{, so
that both| f(z)| < M|g(z)| and|g(x)| < M'|h(z)| hold. We deduce that

If(2)] < M|g(z)| < MM'|h(z)| = M"|h(z)|  forallz >z,

Hence,f(z) = O(g(z)).

. (@) = = O(2?) sincex < 22 for everyz > 1
(b) =3 # O(2?) since for everyM > 0 and everyr > M, we haver® > Max?
©) (z—-1)2=0(z ) since(x — 1)2 < 22 for everyz > 1
d) (z+1)2=0(z ) since(z + 1)? < (2x)? = 42 for everyz > 1
(e) (log, z)%* = O(2?) since(log, x)¥ = O(x) for everyk and sincer = O(z?)

. (a) Zk‘* ) since

Z k* < (the number of termsx (the largest term< n x n* =n®  foralln > 1.

(b) Z k> # O(n®); to see this consider an. If n > 64M (so if n is large enough), then there are at lea&2 terms
k=1
in the sum (the largest terms) that are at least as lar¢e/@3°. We obtain that forn, > 641/,

Zk" (n/2) x (n)2)® = 2 pd > Mnd.

64
It follows that ) " k° # O(n°).
k=1
(© > k(k+1)(k+2)(k + 3) = O(n°) since for alln > 3 we have

k=1

Z k(k +1)(k+ 2)(k + 3) < (the number of termsx (the largest term

= <nxnn+1)(n+2)(n+3) <nxn(2n)(2n)(2n) = 8nS.

(d) Z 2% £ O(n); the sum is at least as big as its largest term whicisSince2” > n° for if n is large enough,
k=1

then for everyM we have2" > n® > Mn?® for n large. It follows that) ~ 2% 3 O(n®).
k=1

. The degree of is 2, the degree aoB is 4, and the degree of is 3.

. CBADCEDFGHIBEG (there are many correct answers, but the first and final letters muStdrel G in some
order)

. No, it containsK 5 as a subgraph and, hence, cannot be planar.



