Exercise in Logical Transformation
Useful formulas

A(A’=F, A(A’=T, A(T=A, A(T=T, A(F=F, A(F=A   Dealing with constants T and F

A(A=A, A(A=A, A((A(B)=A, A((A(B)=A         Absorption

A((B(C)=(A(B)((A(C), A((B(C)=(A(B)((A(C)   Distribution

A(B=B(A,  A(B=B(A                          Commutative

(1) Proof of ((A’( B) ( (B ( C)) ( (A ( C).

((A’( B) ( (B ( C)) ( (A ( C) = ((A’( B) ( (B’ ( C))’ ( A’ ( C = (A’ ( B ( C)’ ( A’ ( C

= A ( B’ ( C’ ( A’ ( C = T

(2) Proof of ((A ( B) ( (B ( C)) ( (A ( C) (Syllogism).

((A ( B) ( (B ( C)) ( (A ( C) = (A’ ( B) ( (B’ ( C) ( (A’ ( C) = 

((A’ ( B) ( (B’ ( C))’ ( (A’ ( C) = (A’ ( B)’ ( (B’ ( C)’ ( (A’ ( C)=

(A ( B’) ( (B ( C’) ( (A’ ( C) = (A ( B’) ( (A’ ( B’) ( (B ( C’) ( (B ( C) ( (A’ ( C)=

B’ ( B ( A’ ( C = T.     Note that A’ = A’ ( (A’ ( B’) and C = C ( (B ( C)

Direct proof by truth table

A  B  C  A’ ( B   B’ ( C  D=(A’ ( B) ( (B’ ( C)   A ( C  D ( (A ( C)

-----------------------------------------------------------------------------------------------------

0 0  0     1       1           1                1           1
0 0  1     1       1           1                1           1
0 1  0     1       0           0                1           1
0  1  1     1       1           1                1           1
1 0  0     0       1           0                0           1
1  0  1     0       1           0                1           1
1  1  0     1       0           0                0           1
1  1  1     1       1           1                1           1
