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1. (10%) How many zeros are there at the end of 230! ?
I~ 2307 B 4675008 7515 1256018 BB #rwo=sbi o
B 9 2585w =
2. (10%) How many divisions (i:i%) are required to find ged(34, 155) using the Euclidean algorithm?
34 =oxisSté 3¢=IXIF IS 16=3x413  3=3x/+0
5= 4x3% 9 9= (us+E 4 = x3+) # PR

3. (10%) Please finish the following algorithm for matrix multiplication.

Procedure matrix__multiplication (4: mxr matrix, B: rxn matrix)
fori:==1to _m

forj:=1to _7L_

begin

end
{C=[c,]=AxB}

4. (a) (5%)Which amounts of money can be formed using just 4-dollar bills and 7-dollar bills? Ans: > g dollars.
(b) (10%) Prove your answer of (a) by strong induction. I, 12 ,)( , IU—' Lf‘lb)?‘ 18, ’7‘ ZU’Zf §
Proof. Let P(n) be the proposition that “If n > _&;, then n = 4x + 7y for some x,y € N”.

(BMM> Paig) s 18=4x 1+7x2 ok
PG s 19=4x3+7%I ok
Ptzo) = 203 gxt ok
Prz0) = 21= 4x0+7x3. ok
(Indwcﬁvé) Suflposg P pid, P(ﬁ) & The for B 22!
Consider P(B+) | -0 pR-3> & true. fo-3= 4w+7y for some %N
O (Ba)ta = 4ot 4Ty > plRH) o True,
By Strong ML, pea) i trut yn /8,
5.(20%) Let £, be [he;lth Flbohjccl number, i.e., f,=0,/ = 1,and f, = f,., + foa forn 2 2.
Prove by induction that £ + > + ... + £;> =, fye; when n is a positive number. (55{£751%)

6. (10%) Give a recursive algorithm for finding the nth Fibonacci number f,. (837£757%)

7. (10%) Give a[recursive definitionof the sequence {a,}, where a,= Sn+2, forn=1,2,3, ....
(initial “value) — a,=7
(recursive. form) Gn=Gn-| S for xza

8. (5%) How many bit strings of length » begin with a 1 bit and end with two 0 bits?

-3
22
9. (10%) How many positive integers not exceeding 100 are divisible either by 3 or by 5?
1= < 100
100
[1F=33
(o0
= S +20-
[*E=6 33+420-6 <47




