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Contrived Problem

Difficult
to compute

f( × )

D% Ranges
>0 to) = 0 or I

1 > It f( 1) = 0 or I



Want to know

Does d- (o) = d- (1) ?

evaluate evaluate
classical Approach

2 evaluations

Deutch's Algorithm

1 evaluation
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In just I call to f using our
Oracle

,
we find if

to)=f( 1) or to) =/ f- ( l )
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1907=1-110 ) = 1+2

19,7--1-1×101=1-1117--1-7

19190 > = I - +> =
'→l%
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19190 > = I - +> =
'→l%

19,90 > = Ufl - t> Ufl -7107 Uf /→ ID

4+14>1×7 = / y⊕f(H > Ix)

=- ④ to) > to> + 1- ⊕f( 1711171



1- ④ to) ) =¥( 10+0 to)) - / 1⊕f( 0)) )

if to)=0 I - > = #1021,117

1- 01-0 > =¥( to > - I ' > )

if to,= ,

= -1/-3

1- ④ 1) = ⇐ (10+013-11+013)
=# 1) - to >)
= - I -7



1- ⑦ Flo) ) 1- ⑦ FCI ) )

if d- (07=0 if d- (07=1

1- 01-01=+1-2 1- ④ 1) = -1-2

In general

1- ④ f(011=(-11+10), -2
1- ④ d- (1) 1=(-1%1), -2



90

:
91

↑

I 9 , go > =
- ④ d- (O ) ) / 07 1- 1- ④ f( 1 ) ) / I 2)

1- ⊕ Flo) ) = (-1%10), →
1- ⊕ Fll ) ) = C- IF (1)→

lmao > = ⇐ f-IF 'T ->to> + c- IF
" ! -xD]
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19,1=1-2 1%> ="F%¥t



1% > ="F%¥i>
d- (O ) = O

f ( l ) = I

c-Ñi◦¥ =

"¥ >

= I -7
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If d- (O ) -_ d- (1) If d- (01--1811)

same Different

1%7
>

1% >=±É
>

V2 V2

= -1-1-17 = -1-1-7

1-11%2=1--10) 1-11%2=-1-11 >
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(-201×-103)

C- to] [d) = ,
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Deutch - Josza

f { 0,1¥ → { 0,1 }
in

✗1×1--2^44=6%81
Balanced constant

for half of ✗ all

d-(x) = 0
flx) = 0
Other half

°"
d- (x) = I

d- (x) = I



Deutch - Josza

Classical Quantum
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iii. ☒
14,2=1--2 ☒ t>☒ n

n⇐☒ **= %
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HÉN { C-IF"%x> ¥×a_mp1e
= H / + - + + - - t . _ . . >

= 10 1 00 I 10 - . _ .>
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Measuring

= 10 1 00 I 10 - . _ .>
if # 0 = # I balanced
if # 0 = n or #l=h Constant

else no useful info (as far as I know)


