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What is Q.C. in short?

To perform com‘:utation by using “quantum
states,” controlling by quantum gates

Quantum States - 2 level physical system

elight phase (0° and 90° )

espins of electron (1 and )

senergy level of quantum dots (ground and exited)
*NMR(average spin of 6x1023 molecules)

Quantum Gate

qb |0> qs |1> We can control quantum states by

adding magnetic fields, irradiate
an electromagnetic waves, ...

Quantum Bit

‘ Any superposition of two distinguishable quantum states
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Quantum Bit & Quantum Gate

Quantum Gate = Certain Physical Operation
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Superposition of |0) and |1) w.p. 72 each
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eQuantum Bit: 1x2 column vector
eQuantum Gate: 2x2 Matrix

Operations in Q. C.
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eQuantum Bit: 1x2 column vector
eQuantum Gate: 2x2 Matrix

Quantum Operation
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Representation for General Q. C.

eQuantum Bit: 1x2 column vector
eQuantum Gate: 2x2 Matrix

en Quantum Bits: 1x2" column vector
en Quantum Gate: 2"x2" Matrix
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SCQCs and Matrix Functions
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DDMF: Decision Diagram for Matrix Function

/| MF | MF,,
000 |0] I 1
001 |0 I v
010 |0] I 1
011 |0| I v
100 |0 I 1
101 |0 I v
110 |0 I Vv
111 [1| N N

DDMF-> Quantum Circuit
Easy to Perform Recursive Algorithm
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Problem Formulation

1. How about variable ordering?
2. How to divide the target func. into several MFs?

XX X; R Target
X XX5 Func.
000 | I 1 1 1 I
001 | I 1 4 v N
010 | I 4 1 4 N
011 | I 4 14 I N
100 (' | 1 1 4 1
101 (| 1 4 I I
110 (| ¥V 1 I I
111 || v 4 4 N
——
Easy ?
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