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2:20 - 2:40 p.m., May 22nd, 2014

Thisisa closed book test. Any academic dishonesty will automatically lead to zero point.

1) (1%) Determine the number of integer solutionsaot b + ¢ + d = 19, where —5 <
a,b,c,d > 10.
Solution: The number of integer solutions fo+ b +c+d = 19, =5 < a,b,c,d > 10,
equals to The number of integer solutions 1gr+ y> + y3 + y4 = 39, 0 < y; > 15, for
1<i1>4. Lete; > 16
N(e),y+ e +ys+ua =23 (57 = (5)
Ncicj),yi +y2 +ys +ys =T (4+;71) = (170)
N(er, e, e,6) = (35) —4(53) +6(7)

2) (2%)
a) In how many ways can the letters in ARRANGEMENT be arrangethabthere are
exactly two pairs of consecutive identical letters?

b) Answer part (a), but with at least two pairs of consecuiilentical letters?

Solution: Let¢; be the condition of the two As are together in an arrangenwnt
ARRANGEMENT. Conditionsc,, c3, ¢, are defined similarly for the two E’s, N's and
R’s, respectively.

N = g5z = 2494800

For1 <i>4,N(c) = gys = 453600

For 1 <i,j >4, N(ci,¢;) = g = 90720

For1 <i,j k>4,N(ci,cjcp) = % = 20160




N(cy,co,c3,¢c4) = 71 = 5040

let S = (1) 5, S = () s S0 = () andsi = ()7
a) By =S5, — (3)Ss + () S1 = 332640
b) Ly =5 — (})S; + (5) Sy = 398160

3) (2%) Find the rook polynomials for the shaded chessboardsg. 1.

) 1+ 62+ 1222 + 823
i) 1+ 8z + 142* + 423
i) 1492+ 252% + 2123
iv) 1+ 8z + 16z% + 72°
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Fig. 1. The chessboards.



