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1. (10%) Find 3%° mod 99.

2. (10%) A Cantor expansion is a sum of the form a;n! + a,_((n—1)!+ - - - +a,2! +a;1!, where a; is an integer with 0 <a; <1
fori=1,2,...,n. Find the Cantor expansion of the integer 1000000.

3. (10%) Fibonacci numbers, fy, f1, f>...., are defined by the equations fp=0, fj =1, and f, =1, + f1, forn=2, 3, 4,...Prove
that fo+1f,1 - (£1) %= (—1)" when n is a positive integer.

4. (10%) The set of all neighbors of a vertex v of G = (V ,E), denoted by N(v), is called the neighborhood of v. Define

deg(v)=|N(v)|. Let G = (V ,E) be an undirected graph with m edges. Prove that2m = Zdeg(v) .
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5. (10%) Find the output of the following circuit.
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7. (15%) Find the eigenvalues and eigenvectors of the following matrix A.

6 -1
A= .
-1 6
8. (15%) Show the details of testing the following matrix A for positive definiteness.

2 -1 0
A=-1 2 -1,
0 -1 2




