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Summary. This article introduces the verification of the correctness for the operations
and the specification of the 3-bit counter. Both cases: without reset input and with reset input
are considered. The proof was proposed by Y. Nakamufd in [1].

MML Identifier: GATE_2.

WWW: http://mizar.org/JFM/Volll/gate_2.html

The article[1] provides the notation and terminology for this paper.
In this papela, b, ¢, d denote sets.
We now state four propositions:

(1) Letsy, S1, &, S, S S5, S6r S7, No, Mg, Ns, Ng, N7, Ng, Ng, Mo, C1, G2, O3, N1, Ny,
nz be sets such that N§ iff NE AND3(NOT1q3,NOT1qg,,NOT1q;) and NEs; iff NE
AND3(NOT1q3,NOT10,,01) and NEs; iff NE AND3(NOT1qs, 2, NOT1q;) and NEs3
iff NE AND3(NOT1q3,02,01) and NEs iff NE AND3 (g3, NOT102,NOT1q;) and NEss
iff NE AND3 (g3, NOT1qp,01) and NEsg iff NE AND3 (g3, g, NOT1q;) and NEs; iff NE
AND3(gs,0z,91) and NEng iff NE AND3 (NOT1n3,NOT1n;,NOT1n;) and NEn, iff NE
AND3(NOT1n3,NOT1ny,n;) and NEns iff NE AND3 (NOT1nz,nz,NOT1n;) and NEng
iff NE AND3 (NOT1ng,nz,n;) and NEny iff NE AND3 (n3,NOT1n,,NOT1n;) and NEng
iff NE AND3 (n3,NOT1ny,n1) and NEng iff NE AND3 (nz, n, NOT1n;) and NEny iff NE
AND3(n3,np,n;) and NEn; iff NE NOT1q; and NEn; iff NE XOR2(qs,02) and NEn; iff
NE OR2AND2(gs,NOT1q;), AND2 (g1, XOR2(g2,03))). Then

(i) NEngiff NE s,

(i) NE ns iff NE s,

(i)  NE ng iff NE s,

(iv) NEnyiff NE s3,

(v) NEnNgiff NE g4,

(vi) NE ng iff NE ss,
(vii)  NE nyoiff NE sg, and
(viii)  NE ng iff NE s7.

(2) NE AND3(AND2(a,d),AND2(b,d), AND2(c,d)) iff NE AND2 (AND3(a, b, c),d).
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(3)() Not NE AND2(a,b) iff NE OR2(NOT1a,NOT1b),

(i) NE OR2(a,b) and NE ORZc,b) iff NE OR2(AND2(a,c),b),

(i) NE OR2(a,b) and NE ORZ2c,b) and NE OR2d,b) iff NE OR2(AND3(a,c,d),b), and

(iv) if NE OR2(a,b) and NEaiff NE c, then NE ORZc,b).

(4) Letsy, s1, S, S8, S4, S5, S6, S7, No, N4, Ns, N, N7, Ng, Ng, N1, C1, U2, O3, N1, N2, N3,
R be sets such that N& iff NE AND3(NOT1qs,NOT1g,,NOT1q;) and NEs; iff NE
AND3(NOT1g3,NOT10p,q1) and NEs; iff NE AND3 (NOT1qs,q,NOT1q;) and NEs3
iff NE AND3(NOT1qs3,02,01) and NE s iff NE AND3 (g3, NOT1qp,NOT1q;) and NE
s; iff NE AND3(0g3,NOT1qz,¢1) and NE ss iff NE AND3 (03,02, NOT1q;) and NEs;
iff NE AND3(03,02,01) and NEng iff NE AND3 (NOT1n3,NOT1n;,NOT1n;) and NE
ny iff NE AND3 (NOT1n3,NOT1ny,n;) and NEns iff NE AND3 (NOT1nz,ny, NOT1ng)
and NEng iff NE AND3 (NOT1n3,ny,n1) and NEny iff NE AND3 (n3, NOT1ny;, NOT1n;)
and NEng iff NE AND3 (n3,NOT1ny,n;) and NEng iff NE AND3 (n3,nz,NOT1n;) and
NE nyp iff NE AND3 (n3,n2,n1) and NEn; iff NE AND2 (NOT1q;,R) and NEn; iff NE
AND2(XOR2(q1,a2),R) and NEng iff NE AND2 (OR2(AND2(g3,NOT1q;),AND2(qg;, XOR2(q2,03))),R).
Then

(i) NE ngiff NE AND2 (50, R),
(i) NE nsiff NE AND2 (s, R),
(i) NE ng iff NE AND2 (5, R),
(iv) NE nyiff NE AND2 (s3,R),
(v) NEngiff NE AND2 (s4,R),
(vi) NE ng iff NE AND2 (s5,R),
(vii)  NE nyoiff NE AND2 (s, R), and
(vii)  NE ng iff NE OR2(s7, NOT1R).
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