Introduction to the Theory of Computing 1.
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Exercise-set 4.
Solutions

. a) If g.c.d.(a,651) = 1, then a® = 1 (mod 3), a'® =1 (mod 11) and a'® =1 (mod 17), so a®®

(mod 561).
b) g.c.d.(a,1105) = 1, then a* =1 (mod 5), a'? =1 (mod 13) and a'® =1 (mod 17), so a'1%
(mod 1105).

The decoding function is  +— 2® (mod 85), the original message is SECRET.
Substitute, t = =3, P = (—2,7,7).

dr —y — 2z =11.

r=2+t,y=—-1+3t,z= -5t

n=(4,0,—-1)=v, x =2+4t,y=—-5,z2=—-2—1.

v=(2,-2,3)=n, 2z — 2y + 32z = 9.

5r — 4y + 32 = 0, yes.

v=(4,-4,2), t=242t,y=7—2t,2z=3+1t. Yes, t =5.

a) Yes, both planes contain P,
b) Yes, n; - n, = 0.

w=6+ty=3+4tz=—1—4t, (A+1)+4(9+4t) —3(—4—3t) =0, t =2, P =(4,57).
Same question as previous, P = (2,—1, 3).

Yes, P = (0,0,7).

M =(2,1,3), n=1(1,0,2). Doesn’t intersect the y axis.

9x 4+ 8y — 7z = 5.

a) p=3,q # 4 (no solutions),
b) p # 3 (exactly one solution),
¢) p = 3,q = 4 (infinitely many solutions).

vy = v, = (2,2,2), they are parallel. 22z + 25y — 47z = —1.
They have a common point, namely (1,1,1).

They are parallel; —9z — 2y + 3z = 0.

p=1 q=2.

2z —y + 3z = 23, no.

—bx + 4y + 4z = 1, yes, (0,1/4,0).

x=413/71 — 3t,y = 431/71 + 2t,z = 40/71 — 3t.



