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Lemma : Given b, k,1 > 0, [ > max(b,8), C C X*
H = {hy, ho, ...y} (I linear functions), and [? strings 21, 29, ... 22

1 If|C| = 2, then Pr(H(C)NZ # ¢) > 127
2. If |C] < 2 then Pr(H(C)NZ # ¢) < &

Proof of #2
H(C)| <I|C| < l%’ (happens when all the [ functions map members of C' to unique values)

Pick z; at random, then
b

12
Pr(z; e H(C)) < & < L
Since z; are independent for all 7,

Pr(3z € H(C)) < PPL< b
Public coin AM protocol for GNI

7 € S, is an automorphism of G if Vu,v (u,v) € E iff (7(u),n(v)) € E
Let Aut(G) = number of automorphisms of G

If G; % G, then Aut(G1UG2) = Aut(G;) * Aut(Gs)

If G; = G, then Aut(G; UGs) = 2¥Aut(Gy) * Aut(Gs)

Diff(G) = number of different graphs isomorphic to G
Diff(G)*Aut(G) = |V|!

If G1 % Gs, then Diff(G1 U Go)*Aut(Gy)*Aut(Gy) = (2n)!
If G1 = G, then Diff(G; UGs)*Aut(Gy)*Aut(Gy) = &2
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Let C = {(01,m1, H1)(09, 72, Hs)...(0,, ™, H,.) }, where
o; is an automorphism of G;

m; is an automorphism of Go

H; is an automorphism of G1 UG,

If G1 % GQ, then |C‘ = ( n')’”
If G1 = G, then |C| = L"(2n!)"



If Gy 2 Go, then Pr(H(C)NZ # ¢) > 1—25 > 125 > 2

If G1 = Gy, then Pr(H(C)NZ # ¢) < B v < T:”(lfgfﬂ% <

ST < , for sufficiently large r
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Public coin AM Protocol for GNI

Arthur: picks hq, hs,...h; , 21, 22, ...2z;2 at random and sends them to Merlin

Merlin: computes ((oy, 7;, H;).....(0,., 7, H,.)) such that

for some i,j hi(oy,....H,) = 2% j

Arthur: then checks if ¢; is an automorphism of Gy, 7m; is an automorphism of G5, and H;
is an automorphism of G JG»

Every AM protocol has an equivalent one with a “public coin”

If DTIME(2") € DTIME(2") , for some € > 0 , then
P — BPP, MA = AM = NP, GNI € NP, GI € co-NP



