CS 336: Solutions for Homework 2

[saac Levy

September 27, 2009

Total possible points: 34. Homework scores are normalized to out of 20 points.
1. [2 pts each] Problems from Sept 8th lecture notes, page 11.

(a) Juy,v0 €V sit. v1 #va A (v1,v2) € E

(b) Jui,ve €V st. v1 Fva A (v1,v2) ¢ E

) JACV with |A| = B s.t. Yui,v2 € A [v1 £ va = (v1,02) € E]

) JACV with |A| = B s.t. Yo, v2 € A [v1 #v2 = (v1,02) ¢ E]

(e) 3f:V —{1,2,3} s.t. Yog,v2 €V [v1 £va A (v1,v2) € E] = f(v1) # f(v2)
(f)

f) 3A,B C V with B = V \ A sit. Yu1,v3 € A (v1,v2) ¢ E and Ywy,wy €
B (’U)l,’LUQ) ¢ FE.

(g)

2 (a) [1pt] Az = (1,2)
) [2 pts closed form, 6 pts induction] A, = (1,n)\ {2,3,...,n — 1}

Proof. We must show that both definitions of A, are equivalent. Let S, =
(1,n)\{2,3,...,n—1} and let A,, be defined recursively as in the problem. Our
induction hypothesis is that for some n = k, A,, = S,,. We will use induction
to prove this statement for all n.
Base Case. n=1. A; = 0 by definition. S; = (1,1)\ @ = 0. So A; = S; and
our base case holds.
Induction. Assume the statement for n = k for some k > 1 and show it is
true for n = k + 1.

Apr1 = A U (kk+ 1) by def of A since k +1 > 2
=Sy U(k,k+1) by induction hypothesis
=((1,k)\{2,3,...,k—1}) U (k,k+1) by definition of S
=((L,k)U(k,k+1)\{2,3,...,k—1} b/c(k,k+1)N{2,....k—1} =10
=(Lk+1)\{2,3,....k—1,k} arithmetic
= Sk+1 by definition of S

(d) [2 pts] One solution is: U A, =(1,00)\N
neN

3. (a) [Ipt] Bo=0U[1,2)=11,2)



(b) [1 pt] Bs = [1,5)
(c) [2 pts closed form, 6 pts induction] B, = [1,n)

Proof. We must show that both definitions of B, are equivalent. Let T;, =
[1,n) and let B, be defined recursively as in the problem. Our induction
hypothesis is that for some n = k, B,, = T,,. We will use induction to prove
this statement for all n.

Base Case. n=1. By = ) by definition. S; = [1,1) = 0. So B; = S; and our
base case holds.

Induction. Assume the statement for n = k for some k > 1 and show it is
true for n = k + 1.

Bii1 =B Ulk,k+1) by def of B since k +1 > 2
=T, Uk, k+1) by induction hypothesis
=[1,k)U[k,k+1) by definition of T
=[1,k+1) arithmetic
=Thy1 by definition of S

(d) [2pts] | Bn = [1,00)
neN



