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methods for circuit verification

.

① Check if the circuits give
the same

result for all possible basis states.

Pro : Simple calculation.

Cons : There
are too many

basisstates

to check .

02 . Siymbolic check.

e .g.p =
Va .

be So , 1)

#a, b) = la , ab) (2+
la ,

b > #2 /a ,
ab)- laGab ,

ab

= /b , ab)

↑ b , ab) = 16 , a)

Pro : when it works ,
it is straight forward

Cons : when we work
with gates like

H
,

it can gen complicated
.



Tlas = ea (a)
,

S

H(a)=eita
%

a= 0

.10 +e(1)

a = 1, 0 + eit (a))
= I.

== I

③ Circuit equational reasoning.
2 .g

=
(1) HX H = Z .

(LHS) =T
-

T
J-

(3) HZH =X = ↑
-



Pro : It is circuit rewriting.

Cons : It may
be hard rewrite big

circuits.

*10) = 197019) for all 147EQ .

so assumeU exists.

let 147 = alo)
+ b11] ,

Ls =

unless
RIS = (alo)+ b(17) @ (alo+ b11))

= a
<100 + ablo1) + ab110)

+ b4117.

Since LHS
: RHS.

a= a
,
ab = 0

,

b= b.

and b
a = 0 ,

b = 1 3 = cannot be
arbitrary.

a= 1 ,

b = 0

so no such
U that

works for arbitrary
a b sit latIbl1 .



* Type inference Problem.

e.g . + Xx x (xy . y) : ?

B= D+C var.

-Dec n rE
②

= D- CI ↑ -Byya I
A = B + C

B = D - C .I D = E-F
E =F .

B + c = (D -
2) + L

= (E -F) +() + 2

= ((F + F) + c) + C
Therefore

xx
.
x (x y y) : ((F-F) -> 2)

-> C

EXx . My .

xy .



* Type Inhabitation.

↓t ?: A M = x .

egg.AMA
Xx. x = A + A.

var.

~
van -

2 :AXB + x :AXB x :AXB1x : AxB
-
-

2 :AxBtMzEfstU : A

eg2 d : AXBtM ,
= suda : B.

-= AXBH(Mi ,M2) : BXA--

-Ex. M : AXB -> BXA.

Therefore 1s . (suda , Estr)


