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Computation and Logic

Sets of States: Venn Diagrams and Truth Tables

Michael Fourman
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Venn (1834-1923)
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Iff
| G(z) <> R(x) < A(z)}
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G(z) ©R(z) < A(x)

G(x)®R(x) ® A(x)






let bbar = not B
in (A || bbar) && (bbar @ C)

B%} (AV -B) A (-B @ C)

)— (A || not B) && (not B @ C)

Exercise: define @ in Haskell



Circuit Formula

B~[><>€>:>'>J_j— (A vV =B) A (=B & C)
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Function Syntax tree DAG
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Find a proposition



Basic Boolean operations

true, top
disjunction, or
~ conjunction, and

negation, not

false, bottom

Boole (1815 - 1864)

iy
fire
Vi

21



Zo = {0,1}

TNy =2y

EE
o [N
n1 o zVy=zx+y-—ay
—wEl—Jj

n 0 Here, we use arithmetic
mod 2
-- The same equations
n . work if we use ordinary
arithmetic!
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The algebra of sets
P(S)={X| X C S}

XVY=XUY union
XANY=XNY intersection
X =5\Y complement
0=10 empty set

1=32S5 entire set



Derived Operations

Definitions:

Some equations:

r—y=—-xVy

r<—y=xV-y

rey=(xAy)V(zAy)
rdy=(—xrAy)V(xA-y)

T y=(r =y (@< y)
Tdy=(z<y)
rPdy=—xDy
< y=-(rdy)
T4y =T Y
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implication

equality (iff)

inequality (xor)



