


’ ’ (bit) ( qubil )

) ’ ’ o

(CIP)
/ -
,2006. 6
ISBN 7 - 5641 - 0349 - 3
I. ... 1. ... MO -
@ — — V. DTP3870413. 1
CIP (2006) 039578
( 2 :210096)
;700 mm>X 1000 mm 1/16 :12.25 : 240
2006 6 1 2006 6 1
:1—2000 :20. 00

( s o 025-83792328)



20 90 , Shor

Grover ,
9 9
Al o

9 RSA ’

o
) » 1999
‘@
”
9
[} ’
) . 2000
s 2003 o
9
9
9
&
9 9
”
b 9 o
N N ~
9 9
o
9
9 9 9

2006. 3



1.1

Sy

— = =
Ll e
~ w Do =

— = = e
Ul o= W DN =

NP

EPR

Shor

~N N NN A
© 0 N N O =
~ O~

(11)
(12)
(15)
(17)
(19)
(19)
(22)
(28)
(29)
(34)
(38)
(38)
(41)
(43)
(45)
(48)
(49)
(50)
(52)

(54)
(54)
(56)



bo ot
~ w

Ll R LWL W ww
Q1 = W Do =

D U1 W DN =

ol v o1 Ol
U1 B~ W DN

jeal

(2] al ol l jeal

(Teleportation
(Entangled)
bit
1.1
1.2
1.3
1.4 (7,0
1.5
1.6 CRSS
CSS
CSS
EPP

Quantum Privacy Amplification

EPP

(58)
(60)
(68)
(68)
(72)
(75)
C77)
(81)

(84)
(84)
(85)
(90)
(94)
(98)
(102)

(107
(107
(108)
(11D
(112)
(12D
(124
(133)
(139
(144
(148)
(153)

(155
(155
(159
(166)

(170)
(17D



7.2
7.3
7.4

(entropy)

(172)
(176)
(179

(184)



@Y

21

1 .
| — s | it | | — mm |
Ma 58 EE+FH WA
Fik
W
1



(R. V. L. Hartley), 1928



§ ) “ 7 . 1948
(N. Wiener) 4 — » )
, “ ” . % 2 . 1948
(C. E. Shannon)  BSTJ(Bell System Technical Journal)
§ » (A Mathematical Theory of Communication) ,
o b ( )
{ »
) (Huff-
man codes) ) ) ,
; (Hamming codes) ,
( ), ) ,
o (Entropy)
( ) , ) )



b
’
9
“
‘“
“ ”»
o
o
« ’ “ ”
o
’ “ ”»
° b
’
N
9
o
9
b
Ay
[}
[}
o
N
9
.

~
” “
b
”»
b
“
173 ”»
&« ”»
o
“
9
~
b
~
o
o

b

”

”

”»

1865



“



”

ey

0

”»

1(Shannon information)

20

0.1

)

21



(2

S

(teleport)

1.1

1.1.1

1900

21

qubit

”»

o



1.1.2
, ( .
)9 A Ay o
, ( 1-1 )
' 1)
|0> é
1-1
1-1 , “ ”
(ground) “ ” (excited) ,
, |0) [1)
[0) 1), o
. 10) |+ |0)



«“ \y)”,bra

©) :IN(
©)
N
0 1
1.1.3
(qubit),
1 0
1-1D
bracket,
“<1‘| ”
)O “<"’ “‘>”
1>

(bit),

10
“<"’ “‘>”

« 70 .bra  ket,

ket

10> 1) (

10>



10

: [0) | 1) )
[0 |1» , [0y |1
T =alO)+B] 1 (1. D
a B s w” +F =1,
[0)  |1» —_— (qu-
bit), 1-2
la [P+ B]* =1, (1. D
| o) = cosg | O>+ei9‘sing | 1) (1.2)

—n<LO0<m 0 o< Zm, x = sinf X cosg, y = sinfsing, = = cosf,
6 @© ’

. [0y 1)
, (
[0y 1> O
1 1
—loO+—=1D 1-2
ﬁl ﬁ‘
. 50% (114215
0, 50% (|12 1%) 1. ,
p=|cl? c=a.f . ,
’ P:|C|2 '



1.1. 4
o R'2)
’ 0 ’ ‘7)>7
| o) +0=| v
{"Ul>’ °tty ‘vn>}9

‘“U> ‘U>:21.ai‘7)i>o s

e
0
=[] 10 =[]
Io:
=[]
2%

‘711> ‘“Uz> |“U>:a1|vl>+az|“u2>o ‘711> ‘“Uz>

Ie:

(1.3 m n
7611;]]7

a; b a b,

2 b ol

|7 = [ (1.3)
A bn a2b”

Lamb . ]




