Exam 2 (Tota 100 points)
1. True/lFdse (3 points each)
a T C(n,n)=1.
b) There are 11! distinct orderings of the letters of the word MATHEMATICS.

F
c) F Recursvedgorithm isaways more efficient than its iterative counterpart.
d F 1+10+ 100+ 1000 + ...+1010% =100 . 1
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2. (20 paints) How many gtrings of decimd digits (0, 1, 2,...,9) of length 10 have

a) Exactly three0's? C(10, 3)*9’
b) Atlesst three 0's? 10%- (9'° + C(10, 1)*9° + C(10, 2)*9°)
c) Sumof dl 10 digits equd to 3? C(10, 3) + 2C(10, 2) + C(10, 1)

3. (20 paints) Give recursve definition of
a) Thesat of pogtiveintegers not divisible by 5
Initial elements: 1,2, 3,41S;
Recursion: if sI'S, then s+51 S.

b) Thefunction that reverses astring (Hint: a string of length greater than O can be represented as
Xy where x isthe first symbol of the string and y is the rest of the string. For example, for
sring abed, we have x =aand y = bed.)

reverse(s sisadiring)
if sisempty thenreturn's;
else { writesasxy;

return reverse(y)x}
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4. (20 points) Use mathematical induction to prove that for any integer n> 1, a |_2 <2- F :
i=1
. 1 1 1
Bassdep:forn=2. — +—-=125<2--=15
® 1?2 2
Inductive step: Assume it holds for any n, show it holds for n+1.
a iz <2- 1;
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5. (15 points) Congder the following recurrence relation and the initia condition:
8,=0, a,=a,,+2forns1
a) Ligthe5dements a,,---,a; of the sequence defined by this recurrence relation.
=2 a,=4 a,=6; a,=8, a; =10.
b) Solvethisrecurrencerdation, i.e, find the generd formulafor &, .
a, =2n.

6. (10points) Let f beafunction from Sto T where Sand T arefinite sets. Show thét if |[§ > [T,
then f isnot one-to-one.

By pigeonhole principle, at least 1 element in T must have at least 2 pre-imagesin Shy
function f.



