CSE2DMO

1. Complete the following table.

Discrete Mathematics

There is something to fill in wherever you see the symbol.... >

The symbok: ? ? 7> means think hard or move on.

Practice Class 2

n sum total n sum total

1 1 1 1 12 1

2 1+3 | <...... 2 1% 4 22 <. >
3 1+345 | <...... 3 12422432 < >
4 1434547 | <...... 4 124224324 42 < >
5 1+3+5+74+9 | <...... 5 124224344245 < >
K| 14+34+54+--+<...... > <. > k| 1242243+ < ..., > | <??2?2>

2. Use the following recurrence relations to calculate the next 3 terms.

(@ A(n)=—3An—-1) A1) =2
(b) SN =S(n—-1)+38n-2) S0)=1 §1)=2 n>2
© TN =T(N-1)+3T(n-2) TO)=1 T(1)=1 n>2

(d) Knia=Kniza—Kn2—Ky Ko=1 Ki=1 Ky=2 Kz3=3 n>0
3. Use Induction to prove  43+5+---+(2n—1) = n? forn>1

4. The functionf is defined recursively for all non-negative integkrsnd positive integers, with n > k,
as follows:

f(nk)=2f(n—1,k)— f(n—1,k—1)
f(n,n)=2 and f(n,0) =1
Calculatef (4,2)
5. Use Induction to prove?t 22+ 32 +...+n?= In(n+1)(2n+1) forn>1

6. The functionf is defined for all positive integersas follows:
)™ f(n+1) f(n+2)
f(n)

f(n+3) = f1)=f(2)=1 and f(3)=2

(a) Use iteration to evaluatg6).
(b) Use recursion to evaluafé6).
(c) Isit obvious to you thaf (n) is an integer for each positive intege?

7. The terms of the Fibonacci sequence are given by:
f(n+2)=f(n+1)+ f(n) f(1) = f(2) =1, wheren is a positive integer.
Using Induction, prove that:
(=)™ f(n+1) f(n+2)
f(n+3) = )
f(1)=f(2)=1 and f(3)=2

So f in Question 5 defines the Fibonacci sequence.



