MAT 237/CMP 232: Problem Sheet #5

Topic: The Binomial Theorem, Function Growth, and Introduction to Graphs

Instructions. The following is a collection of questions pertaining to the topic indicated above. Please
bring this worksheet to class for each day we discuss this topic. Though some problems will be assigned
to solve for homework, others will be discussed in class.

Problems

1. Find the expansion of (z + y)° 10. Show that (22 + 2z)/(2x + 1) is O(z?)

; : 5,8 13

2. Find the coefficient of 2%y in (z +y) 11. Let k be a positive integer. Show that
k ok ... k5 k+1

3. What is the coefficient of 27 in (1 + x)!! 1P +2% 4+ 0" is O(n™).

4. What is the coefficient of 28y in the expan-  12. The intersection graph of a collection of
sion of (3z + 2y)'7. sets Ay, Aa, ..., A, is the graph that has a
vertex for each of these sets and has an edge

5. Explain why (}) < 2" for all positive integers connecting the vertices representing two sets
n and all positive integers k with 0 < k < n. if these sets have a nonempty intersection.

Construct the intersection graph of these col-

6. Prove that if n and k are integers that sat- .
lections of sets.

isfy 1 < k < n, then k:( ) n(k 1) (It may

help to think about choosing a committee and (a) A; = {0,2,4,6,8)
a committee leader...) Ay ={0,1,2,3,4}
7. Determine whether each of these functions is Az =11,3,5,7,9},
O(x). Ay =1{5,6,7,8,9},
As ={0,1,8,9}
(a) f(z)= (b) Ay ={...,—4,-3,-2,-1,0},
(b) f(:li): 3z +7 A2:{---7_27_1a0a1727"'}7
(©) f@) =a*+a+1 FHE S
4 =179 T, L L0900,
(d) f(z) = 5log(=) As={...,—6,-3,0,3,6,...}
(e) flx) = |x] (c) Ay ={x:2 <0},
() f(z) = [2/2] Moo+ —1<a<0),

As={r: 0 <z <1},

8. Determine whether each of these functions is
A4:{$2—1<J)<1},

(). As ={z:2> -1},

(a) f(z) =17z + 11 Ag =R

(b) f() =2 + 1000 13. Can a simple graph exist with 15 vertices
(c) f(z) = zlog(x) each of degree 57

(d) f(z) = a2'/2 - )

() flz) =27 . Draw these graphs.

(f) f(x) = \_:UJ : \.xJ (a) K, (c) K4’4 (e) W~

9. Show that (2% +1)/(x + 1) is O(x). (b) Kig (d) Cy (f) Qq



15. For each of the following, find the number b
of vertices, the number of edges, and the de-
gree of each vertex. Identify all isolated and “ ¢
pendant vertices.
a b c
L f d

17. How many vertices and how many edges do
these graphs have?

f € d
(a) (a) K, (C) Wy (e) Qn
(b) Cn (d) Kmnn
a b
O 18. In the following, find the union of the given

pair of simple graphs:

a
(b)
. . - f b f b
16. Determine whether the following graph is bi-
partite. You can answer this question by de-
termining whether it is possible to assign ei-
ther red or blue to each vertex so that no
two adjacent vertices are assigned the same e c
color.
d
a % b
c d

-

X
‘

a d

(b)



