


LESSON 2 :

CLASSICAL OR QUANTUM CIRCUITS
. . .
EVALUATION
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special quantum gate : Toffoy
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CLASSICAL COMPUTATION
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bits specify basis States . . -

action on bits FULLY specifies UNITARY IN THIS CASE
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TOFFOLI t ANCILLA = ALL CLASSICAL COMPUTATIONS - -

→ CLASSICAL REVERSIBLE GATES ! = PERMUTATION ( O- 1) MATRICES
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FUN PUZZLE :
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TOFFOLI IS IN ALMOST EVERY SENSE A
"
CLASSICAL

"
GATE

.

BUT IT is " 3- LOCAL
"

,
ACTS ON 3 (Qu ) BITS .

CAN YOU BREAK IT INTO

A) SEQUENE OF 2 bit "
CLASSICAL

"
REVERSIBLE GATES ( CNOT , X , H)
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b ) SEQUENE OF 2 bit QUANTUM REVERSIBLE GATES ( CNOT , X , H)

. t ITI8TH

/ i



QUESTION QC CC
"land an input state)

-" GIVEN A Q . CIRCUIT
,
CAN I SIMULATE THE OUTPUT

USING A CLASSICAL COMPUTER
"
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QUANTUM COMPUTING CAN BE SIMULATEDONACLASSlCALC0MPUTERWITHEXPoNENTlALS0W-Dowt
⇒ QC cannot compute * more * than cc

But it ma# be taster

• Qc = mepdylnl gates ; Ocpdylhl )
• CC = poly cm x O exponential cost Hime




