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I YO ESORE T B 1 eR IR TR AT R AR B AR O R
2.

Cu(E[0"]) = Culp) Cu (L)), (34)
Krh
N 1 1
p = 7t 5xph - Xy Xp = T
Pp d + o X X Zfozl (n%,._1 +n§,.)§
(35)

WRWE ALY, ELE, =1, T HAFF
A=Y E,E XM, ALt FH e
T 4 ORI R A L T e R X

[[DROR B 7= Wi )= i
I 1 =
p:§+§zkak+ > mX,B<d—d,

k=k l=d2—d+1
(36)

ISR e £ (X)) = q (1) X (U R {5 18 A1 55 /K
BAEIH), I8N0t FAH T 7 A B ) 4h AR
FE AR KT g (1) Fe A, tB]

Cr, (E1p)) =g )| Cr, (p) - (37)

4 ETHTEENMHA

HFAMHET AR TR S FIEMET
Tt 2 A SR (] 1 A b B H #0452 TR AR, ]
B E T 2RI &g % B 74
A — S R R B B TR B N AN (B el
St AT R RS AT T DA G- b 2R Aot
AT TE I T A R AR v B e Y A €. B2 R OR,
FRATEAE 5 TLAS AR SE A 8 B I TLAF 12
1) — L =R

Deutsch-Jozsa H L VR R A& FHIEZ
—, U LT RE MR P ) ) o JR R, (EE AR T
MR T8 AT T a3 inf—
AR PRE A AP AT RE: EBUE O TR X
B R B 2 24230 0, BEAT N 1) 5P
H (IGaFA —FREE R 0, 73 —FR 1), WX
XA AT e LR 2 5 4 2V 141 S R
{E. MXFF N R T R4, Deutsch-Jozsa 5.1k
AT B — R BUE R ] LIS R, Hillery S M EL(E I
TS T 8 FAHTX) Deutsch-Jozsa Bk A2M, AL
RGEAAHTBEBN, X P 5 B0 e ) IR

T FE Grover # RE L h A 55 &E
FAE . Anand 1 Patil®Z 25 T 2% Grover & 7%
(Grover 5k FE T4 PR 5§ By AL 1 — FhE X)),

TFHES TR pee A5 HXT YT 25
T EZ AR,

Cl1 (psucc) = 2/ Dsuce (1 - psucc)7 (38)
Cr (psucc) = _psucclog2psucc - (1 _psucc) 10g2 (1 _psufc) )
39

HE— 5 &2 B Grover # RE L P T
AT HTEFE R, LD AR R, 2SR e
1 fre AR (A S S X A S 2 4
A JE O I (B AR e &R PO,

FIHEFHTEEMREZRRENETITH
W BT AR T, A S 2 e v 25 4 1R
ARKETRS RGN [ ST B BB
AR 2R R G b — R AR DR
RS AHAR, AT RN RS R
) — P E A, [RIRE T LA A A

Karpat %P2 52 TR FRHME B E T T
TR ST i A AS R A R, PR IE R A
JiE 1/2 HERR XY R

N A
HZ_?Z[(L“'Y) ‘7?‘7?-1-1"'(1_'7) Uiyazde] _Z o7,
K3 K3

(40)
AATTIHAR T XL R EAE T T (p, o) < B TiE SR
WAHT I (p, 0 @ L) USEATH T S, 2 1 0 i 2]
T RIS T AL
Chen 3P0 J& 7R T AH T SUBEE LEAF 58 141
AR e A TR Bl SR AR A A T
) —Br-k, B
w OC,
)
%N Ry R GEA B A REAE S B X P A
B EBE 1/2 MEARE XX BRI Kitaev 1 SLAAY,
B AH T SRR 9 25 S N ASURT DL MERA R 3 i
FHAE 8, AT AR B G P R 454, T &
TESEAH TR Ty VA B LA I 7E
R A T B B o LA ASE TR v A AR
() TAERT LS W SCHR[53—55). BR T 7E & TE kM
T 2R T N 2 A, AT
AR IR EE | ) 2 0T AR
2 A AT () AF 5 T TS A AR L A S . BR TR
W, TEMANF—— A,

(41)
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WA, 78 05 B AR XS U (R 47
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. Grover # RA L FEAIIEH, DA EFHT
JE AR 2R G AR AR 5T TP B .
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Abstract

Quantum coherence is not only a fundamental concept of quantum mechanics, but also an important
physical resource for quantum information processing. Along with the formulation of the resource theoretic
framework of quantum coherence, the quantification of coherence is still one of the recent research focuses.
Quantum coherence is also very fragile, and the environmental noise usually induces a system to decohere.
Hence it is also an important subject to make clear the dynamical behavior and to seek a flexible way of
preserving quantum coherence of an open quantum system. Besides, there are many potential applications of
quantum coherence in quantum many-body system, quantum thermodynamics, quantum biology and other
related fields. We review in this paper the resource theoretic framework for quantifying coherence and the
relevant quantum coherence measures defined within this framework which includes the relative entropy of
coherence, the [} norm of coherence, the entanglement-based measure of coherence, the convex roof measure of
coherence, and the robustness of coherence. We also review the dynamical behaviors of quantum coherence for
certain open quantum systems, the coherence generating and breaking power of typical quantum channels, and
the freezing phenomenon of quantum coherence. Moreover, we exemplify applications of quantum coherence in
Deutsch-Jozsa algorithm, Grover search algorithms, and the study of quantum phase transitions in multipartite
systems. We hope that these results may provide not only an overview of the relevant field, but also an outlook

of the future research direction of this exciting field.
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