
CS / MCS 401 Week #10-11 Exercises (Spring 2008)
(to be turned in on Wednesday, Apr 9)

Exercise T. Evaluate the polynomial
A(x) = 2 + 4x 3x2 x3 + 5x4 2x5 x6 + x7

of degree bound 8 at the 8th roots of unity by first evaluating two polynomials of degree bound 4
at the 4th roots of unity, and then using these values to compute the values of A(x) at the 8th roots
of unity. Use the process developed in Sec 30.1-2 of the textbook, and in class. You may
evaluate the two polynomials of degree 4 directly.

Exercise 30.22. This exercise need not be done using the FFT.

Exercise U. The dynamic programming algorithm for finding the cost of computing
M1M2...M18 using optimal order gave the following output:

i j mij vij i j mij vij i j mij vij i j mij vij

1 2 150 1
2 3 360 2
3 4 180 3
4 5 240 4
5 6 120 5
6 7 216 6
7 8 108 7
8 9 72 8
9 10 80 9

10 11 600 10
11 12 1200 11
12 13 360 12
13 14 168 13
14 15 231 1 4
15 16 3465 15
16 17 990 16
17 18 1080 17
1 3 330 2
2 4 330 2
3 5 240 4
4 6 480 4
5 7 390 6
6 8 156 6
7 9 156 8
8 10 260 8
9 11 380 10

10 12 1080 11
11 13 810 11
12 14 675 13
13 15 495 13
14 16 1716 15
15 17 1144 15
16 18 1254 17
1 4 405 2
2 5 360 2
3 6 312 5
4 7 888 5
5 8 196 5
6 9 188 8

7 10 308 8
8 11 650 8
9 12 620 11

10 13 930 10
11 14 1020 13
12 15 1086 13
13 16 2796 13
14 17 1186 14
15 18 1312 17
1 5 450 2
2 6 492 2
3 7 474 6
4 8 316 4
5 9 236 8
6 10 316 8
7 11 668 8
8 12 764 8
9 13 668 12

10 14 1014 13
11 15 1371 13
12 16 4101 13
13 17 1234 13
14 18 1258 17
1 6 552 2
2 7 744 2
3 8 388 3
4 9 412 8
5 10 376 8
6 11 656 8
7 12 824 8
8 13 722 8
9 14 710 13

10 15 1293 13
11 16 3876 13
12 17 1474 12
13 18 1426 17
1 7 759 2
2 8 448 2
3 9 412 8

4 10 636 8
5 11 726 8
6 12 840 8
7 13 812 8
8 14 836 8
9 15 864 14

10 16 3186 13
11 17 1774 11
12 18 1834 17
1 8 548 1
2 9 528 8
3 10 528 8
4 11 1056 8
5 12 896 8
6 13 848 8
7 14 902 8
8 15 1062 8
9 16 1854 15

10 17 1854 10
11 18 2014 17
1 9 588 8
2 10 728 8
3 11 858 8
4 12 1128 8
5 13 894 8
6 14 922 8
7 15 1104 8
8 16 2664 8
9 17 1866 13

10 18 1950 17
1 10 728 8
2 11 1128 8
3 12 1056 8
4 13 1056 8
5 14 976 8
6 15 1108 8
7 16 2502 8
8 17 1902 8
9 18 1914 17

1 11 1078 8
2 12 1228 8
3 13 1074 8
4 14 1194 8
5 15 1170 8
6 16 2370 8
7 17 1998 8
8 18 2118 17
1 12 1248 8
2 13 1164 2
3 14 1137 13
4 15 1444 8
5 16 2500 8
6 17 2038 8
7 18 2142 17
1 13 1246 8
2 14 1298 8
3 15 1318 8
4 16 3250 8
5 17 2078 5
6 18 2134 17
1 14 1328 8
2 15 1532 8
3 16 2512 8
4 17 2198 4
5 18 2198 17
1 15 1522 8
2 16 3202 8
3 17 2266 8
4 18 2486 17
1 16 2852 8
2 17 2326 2
3 18 2338 17
1 17 2426 1
2 18 2566 17
1 18 2546 17



Find the optimal order for multiplying
M1M2...M18. Rather than using parentheses to
show the optimal order, draw a parse tree. For
example, the parse tree corresponding to
((M1((M2M3)(M4M5)))M6)(M7M8)
would be as shown at right.
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