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. Prove that if an integer a is such that a - 2 is divisible by 3, then a* - 1 is divisible
by 3. (20%)

. Determine the number of (staircase) paths in the xy plane from (2, 1) to (7, 4), as
shown in the following figure, where each such path is made up of individual

steps going one unit to the right (R) or one unit upward (U). (20%)
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. Prove by induction that forany n € Z*, | +2+3 + ... + n=n(n + 1)/2. (20%)

. Solve the recurrence relation a, + @, | — 6a,., =0, where n>2 and ap = 1, a, = 2.
(20%)

. Prove or disprove that any subset of size six from the set S= (1, 2, 3, ..., 9} must
contain two elements whose sum is 10. (20%)




