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Discrete Mathematics

ide whether each of the following statements is true or false.

1. {20%) Deci

(a) nlgn € O(n)

(b) nt e O2").

{¢)y Ollen) = O(g(n))
(dy Om*) T O{{lgn)?).

2. (15%) Show that ¥n > 0, 6| (r? — n).

3. (15%) Determine whether each of the given functions [ and g are inverses of one
another.

(a) flx)= ¥z -+1and g(z) = (2 —1)".

(b) flx)=4— 2z and g(z) =2 — iz
ORI v 3

(¢) fla) =%+ 1 and g(z) v — 3.

4. {20%) Each of 4 black beads and 4 while beads is 1o be threaded on a loop to
forin a necklace. If the clasp will he undetectable, then how many possibilities
are there for this necklace? How wany E‘mssthihiu‘rx are there if each of these
clasps is detectable?

5. (15%) Find an NFA that accepts the language

Frin K - ~ N
L={a"n>1Yu{t"a" - m>0, Lk>0}
1
6. (15%) We need to store chemicals in some cabinets, while being careful not to

put in the same cabinel two chemicals that might cause a dangerous chemical

veaction. It acids are mixed with bleach or sulfides, then a toxic gas can be
produced. If acids come in contact with hydrogen peroxide, then an explosion
Mixing bleach with ammonia can also produce a toxic gas. What is

based on dangers

can resulf.
the smallest number of cabinets needed to store these chemicals,

described?




