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— ~ (10 points) Find all solutions to the system of congruence.
x=2 mod3
x=3 mod 4
x=5 mod7

= ~ (a) (7 points) Find the solution to the recurrence relation
a,=8a,,+%,, if ay=3anda, =7.
(b) (8 points) Find the solution to the recurrence relation

a,=a,;+n if a =1

= ~ Find a closed form for the generating function for the sequence {a,}, where
(a) (7 points) a, =4n+2for n=0,1,2,...

(b) (8 points) a, = %n~1)! for n=12,3,...

@ ~ (10 points) Let fand g be functions. If fand fog are one-to-one, does it follow

that g is one-to-one? If it is, prove your answer; otherwise give a counterexample.
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% ~ Consider the 8*6 grid shown in Fig. 1.
(a) (10 points) How many different rectangles, which area is equal to or larger
than 4, does this grid contain? [For example, there is a rectangle with
corners (5,0), (8,0), (8,2), (5,2), and its area is 6].
(b) (10 points) How many ways can a path from the origin to the point (8,6) if
the moves that are allowed are of the forms, R: (x, ¥)>(x+1,y) and U: (x,
)>(x, y+1), and under the below constraints :
« does not use the path from (4,4) to (5,4) to (6,4) to (6,5), and
« must use the path from (2,2) to (3,2)
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75 ~ For graph K 4 in Fig. 2,
(& (10 points) How many different one-to-one mapping it has?
(b) (10 points) How many spanning trees it has?

Fig. 2

4+ ~ (10 points) For all ne Z* (iE % #), show thatif n>24, then n can be written
as a sum of 5’s and/or 7’s.




