Solutions to Assignment 6

Barr 3.2, Page 200: 2, 3, 4.

2.
(a) 10110 ® 01011 = 11101

(b) 101011 @ 101011 = 000000
(c) 010010 ® 010010 = 000000

3.1fy1Y2Y3Ya = XsXoXa X1, then X1 XoXaXs =YaY2Y1Ys. SO, f(y1Y2YaVa) = YaYay1Ys.

4. D is the inverse of E in the x variable. To find it, let y1y> = XoX; @ Kiko. Then x; + ks
=Yy, (mod 2) and X, + k; = y; (mod 2). So x; = y2 + kp, (mod 2) and X, = y; + k; (mod
2). This means xixX2 = Yoy1 @ Koki. S0 D( y1y2, kika) = yay1 @ Kok; satisfies the desired
identity: with y1y2 = E(X1X2, K1K2) = XoX1 @ Kika, we get

D(E(x, K) , K) = yay: @ kokq
= (X1X2 ® kzkl) @ kgkl

= X1 X2 = X,

F1.
f(0121012101) = 1(0) + 2(1) + 3(2) + ... + 9(0) = 10(1) = 50 (mod 11) = 6.
Plugging an ISBN into f should give you a remainder of 0.



F2.

F3.

F4.

(@) d=4:
Program 1 takes 2368 seconds.
Program 2 takes 0.05 seconds.

Program 3 takes 15,000 seconds.
Thus, Program 2 is faster than Program 1 which is faster than Program 3.

(b) d = 100:
Program 1 takes 37 x 10° seconds.
Program 2 takes 5 x 10% seconds.

Program 3 takes 1.5 x 10*? seconds.

Thus, Program 1 is faster than Program 3 which is faster than program 2.

If d = 20, E will take (at most) 0.01082 seconds.
If d = 22, E will take (at most) 0.01309 seconds.
If d = 40, E will take (at most) 0.04324 seconds.

If d = 20, F will take (at most) 10 seconds.
If d = 22, F will take (at most) 100 seconds.
If d = 40, F will take (at most) 1 x 10** seconds.

To try all possible 56 bit keys, D will take 2°° / 28 = 2! = 262, 144 seconds.
To try all possible 64 bit keys, D will take 2% / 2% = 22° = 67,108,864 seconds.
To try all possible 128 bit keys, D will take 2'?8 / 2%® = 2™ = 1.89 x 10%* seconds.



F5. The Complexity of Programs 1, 2, 3, D, E, F.
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