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Abstract

In the current complex and dynamic environment, the production environment has undergone fundamental changes. First, in order
to cope with the ever-changing environmental challenges, it is of great value to establish a robust production system environment.
Second, this paper introduces a measure method of the uncertainty in production system. Third, a kind of quantum information
interchange is put forward based on the mode of production, the measure method of uncertainty is applied between the
communication protocol in order to ensure the stability of uncertain production system. Four, the uncertainty of environment of
production management system has been overcome to maintain robust performance and sustained competitive advantage.
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1. Introduction

1.1 Related Work

The impact of uncertain environment on production system is always a hot topic in international research. Ni (2015) exhibited
preventive maintenance opportunities for large production systems Li (2015) 3. Presented data-driven analysis of downtime
impacts in parallel production systems Wu (2016) 2. Featured production control in a complex production system using
approximate dynamic programming Wang (2015) [, Researched robust replenishment and production control policy for a single-
stage productio n/inventory system with inventory inaccuracy Shaaban (2016) . Sculpted successful applications and new
challenges part 2-sc m, logistics, planning & strategy, scheduling and location P,

Different researchers provided different to solve the uncertain problem in production system. Jiao (2015) considered an interest
rate model in uncertain environment Wen (2015) [, Painted the capacitated facility location-allocation problem under unc
ertain environment Gao (2017) 7. Sculpted special issue on computational optimization and intelligence in uncertain environment
Salmani (2015) [, Discussed a bi-objective MIP model for facility layout pro blem in uncertain environment Szyrowski (2015) ©1.
Unveiled Subsea cable tracking in an uncertain environment using particle filters 101,

Many researchers focused on robust operation to undermine the uncertain impact on production system. Tian(2017) made a modle
a new adaboost.ir soft sensor method for robust operation optimization of ladle furnace refining Zhong (2017) ™4, Built UDE-
based robust droop control of inverters in parallel operation Kong (2017) [, Etched robust real-time optimization for
blending opera tion of alumina production Zhang (2017) [*31. Draw robust operation of microgrids via two-stage coordinated energ
y storage and direct load control 41,

The appearance of quantum information provided us a new tool to solve the problem. Zhang (2017) adopted featured
a robust flywheel energy storage system discharge strategy for wide speed range operation Diamanti (2015) 5. Applied
distributing secret keys with quantum continuous variables: principle, security and implementations Morton (2015) 161, Sketched
guantum information spin memories in for the long haul Andersen (2015) [*71. Developed furusawa, akira. hybrid discrete- and
continuous- variable quantum information Zheng (2015) [*®l. Carved probing berezinskii-kosterlitz-thouless phase transition of
spin-half XXz chain by quantum fisher information Brandao (2015) (% offered Strelchuk, Sergii. Quantum conditional mutua
| information, reconstructed states, and state redistribution Bagarello (2017) 2. Modelled a model of adaptive decision-making
from representation of information en vironment by quantum fields Frerot (2016) ?!1. Depicted a measure of quantum coherence
and quantum correlations for many-body systems [?21,

1.2 Organization of the Article
Some preliminaries are started in Section 2. In Section 3, a brief retrospect of traditional game are given, using a symbol that fits
the one recommended for quantum game, which are studied in Section 4. In Section 4.1, several equivalent definitions of quantum

game are given by us; in Section 4.2, the quantitiesk, k* andk™ are introduced and the consistent inequalities are proved in

Theorem 1.1; likewise, the rest of quantities k>, k™ ,and K™ and the conclusion of the proof of Theorem 1.1 are recommended in
section 4.2. Throughout the full Section 4, example computations are given to demonstrate some of the natures of the family of
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games (G.) alleged in Theorem 1.2. Section 5 involves excess constructions: a topical equivalence between quantum game and
rank-one quantum games [Cooney et al. 2011] is demonstrated in Section 5.1; in Section 5.2, the part of Theorem 1.2 that was not

constituted yet in the examples from Section 4 are proved; in Section 5.3, the family (‘ng ) are recommended, proving Theorem 1.3.
Section 6 involves brief interpretations linking the consequences to criterion, but significant, consequences throughout
Grothendieck’s inequality in the theory of operator spaces. Section 7 indicates directions for future work.

The following symbol are used throughout the whole article.

2. Production System in changeable surrounding

2.1 Changeable matrix in Production system

Outline of the Section. This section begins with the introduction of changeable relations and the establishment of some symbol
(Section 2.1). Then, the metric changeable relations are defined in Section 2.2. In Section 2.3, the presence of strong metric
uncertainty relations are proved. Specific constructions are given in Section 2.4.

For a positive integer n, [m] ={0,...,m -1}.are defined.
Another conducive measure of closeness between distributions is the fidelity £( 4, V) :Zaes Ju(a@)v(a) , also called the
Bhattacharyya distance and connected to the Hellinger distance. The connection between the fidelity and the trace distance as

follow:
1-¢C ) <AC ) <31, v)2. 6]

The Shannon entropy of a distribution p on X is ruled as &( 1) = - u(a)logu(a) where the log is adopted here and

aeS

around the article to be base two. Also, the ¢ (@ for ¢ (e will be written. The corporate feedback between two random
variables 8 and & is ruled as p( B3;8)=E( B)+E(&)-E( B, &). The min-entropy of a distribution # is ruled

as fmin( ) = -logmax , z(ex) . It means that a random variable p is a k-source if S==%’=S To consult how does the vector

composed, except when r has a subscript, the Rj is written. Under the circumstances r (j) used. The binary vector r’'s Hamming
weight (number of ones) is bespoke by and the two binary vectors r’s Hamming distance, r’(number of units that are diverse) is
written as du(r, r°).

Performing a measurement is the most integrated way to obtain classical information from a quantum state. Described by a
positive operator-valued measure (POVM), a measurement which is a set of positive semidefinite operators that sub total the
identity. If the density operator displays the state of the quantum system, the potential of observing the feedback labeled i is for all.
For a state, the distribution of the results of the measurement of in the basis is bespoke by. can be used. Likewise, for a mixed
state, is defined.

The can define the trace distance between density operators working on X. the defines the von Neumann entropy of a quantum
state. It will also be bespoke. The quan—-tum mutual information is towards a bipartite state. Fannes, inequality [Fannes 1973], or
more accurately an amelioration by Audenaert [2007] is used, which states that for any states and on X,

|6(w)-8Ch)I<KACw, h) logd, +¢,( ACw, h) ), (1)
with. ¢,( ¢)=-clog( ¢)-(1—c) log(1-c)

2.2 Interchange of Uncertainty

Rather than asking for the conclusion of the measurement on the computational built on the whole space to be uniform, it only
requires that the conclusion of a measurement of the X system in its computational basis be close to uniform. Or more precisely, x
€ [dX] is defined,

X dy-1
1B | PY(x) =Y x [ (y[" B{|P)[.
y=0

A metric indetermination connection can be defined. Spontaneously, the larger the X system, the stronger the indetermination
connection for a fixed Y system.

Definition 2.1 (Metric indetermination connection) Let X and Y be Hilbert spaces. It means that a set {B,,..., B0*‘} of unified
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transformations on XY fulfills an e-metric indetermination connection on X if for all conditions |P)exy ,
—ZA(;;B | P). unif ([dx])] <c, ©)
=0
Remark. Respect that this means that (5) also apply to mixed conditions: for

anyP < E(X®Y), -3 A( %o IP) unif([dx])]SC.
o

Metric indetermination connection Means Entropic indetermination connection. In the next assertion, the condition that a metric
indetermination connection bring about an entropic indetermination connection will be shown. It is worthwhile to emphasize that
there are no constraints on measurements.

Proposition 2.2. Let €€ (0,1) and {B,,..., B_,} be a serious of unitaries on XY fulfilling an e-metric indetermination connection
on A:

O s

0-1
1 A(yé} | P), unif ([dx])ch, @)
Then

_Zez( 1B,| P))>(1-c) logd, -5,( c)

s=0

In which °: is the binary entropy function.

Explicit link to Low-Distortion Embeddings. Even if the link doesn’t been used to low-distortion embeddings particularly, the
connection is described as it may have another applications. In the definition of metric indetermination connection, the trace
distance is used to compute the distance between allocation. When the closeness of distributions using the fidelity is gauged, it
shows that the connection to low- distortion metric embeddings is more clearer. It means

/ X /1Y 1
,uBIP(X) \/_xo\/Z|X| <y| Bs|P>| \/E”B |P RIGS

x><0 X

g’(,ué(s | P), unif ([dx])J

In which the norm + =) is defined by
- . XY
Definition 2.3 ("> norm). For a condition | P> :ZXEW Lyeldy1 B0y |X> |y> :

1Pl )= ZM{axy =Y | >la,l
xe[dy ] xeldy ] | yeldy]

When the organizations X and Y are distinct from the context,|| * [li2:== | || ¢, (¢}) is used.
Respect that the norm’s definition ups to the computational basis’s choice. With reference to the computational bases, the

(’I (zz) norm will always be taken. For {B,,..., B, o satisfy an indetermination connection, it needs

||B|P||é<f)>1c (5)

By inducting a new register K that holds the index k, this utterance can be rewritten. All | P> is got by writing Z = XY
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1 o
TS 2B AP) 1)l hehfo- i o
S
Using the Cauchy-Schwarz inequality, that in this surrounding reads || O> I <Jdy Il O ||2for any |O> e XY , it needs
\P>

NG

that for all
1 2 1 2
||TZBS | P> |S>s ”[;u(gg)gvo'dx ||TZBO | P> |S>S ”2:\/0'dx ' @)
O s O o
Rewriting (6) and (7) as
1 z S
L BRI gy
4. . 1 2| s
b BRI I

It shows that the vision of C by the linear map |P> |— \/_ZB |P>®S> is an virtually Euclidean subspace of

<1

(L-c)<

(X®A®Y, £5*(23) ). In another words, it is an rearing of (Z, £,) into (XAY, £;*(£Y)) with distortion

1- (1- C) [Matousek 2002] as the map is an isometry (in the sense),

A Comment on the Composition of Metric indetermination connection. Establishing an indetermination connection for a Hilbert
space from indetermination connection on smaller Hilbert spaces is a natural way. This composition property is significant for the
cryptographic applications of metric indetermination connection lied in the latter half of this article, where setting it swear for the
parallel composition’s safety of locking-based encryption.

Proposition 2.4. Think about Hilbert spaces X1, X, Y1, Y2. Asto j €{0,1}, take{Bgf)} be a set of unified conversion of

sjelo;]
X O, i tric _indeterminati ti X . Then, {BY ® B? ts x 2€-metri
JSTUITI |ng an e-metric 1naetermination connection on i en, { sl 2 Is1, s2eol]<02] meets X -metric

indetermination connection on X; ® Xa,.

Proof. Make |P)e(X, ®Y)®(X,®Y,)and make 4, bespeak the distribution procured by taking off

B ® BY | P in the calculating basis of X; ® X,. The objective of us is to show that

L Sy, unif(dy Ix[dy D)< 2 ®

0,0, olefol],02€[02]

As follow,

Alpt 1 0nif Qe X[ D)= 3t o (e XD+ |

Xl X2 dxldxz
1 ,les,s(X) 1 ss(X) 1
PO SRIE TS T |
2 ><1Zx2 v dX2 X1zxz X, dxidxz
Hy, s X Xy) v, x 1
== Sy sz(X) z 2 +— l51,32(X)'—
Z/U Zl %o o ( x,) x2 | 2%'# 1 Xm |

In which 2%, 5,( X)) = zsz,usr (X, Xp) is the conclusion distribution of taking off the AL system of
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X
Bg) ® Béf)| P> .The distribution # * * can also be served as the conclusion of taking off the hybird state B(D pX Bg)

in the calculating foundation{] >} Therefore, forany s, €[o,], ZA( ", s, unif ([d, ]))< 2C
o

18

/usl, sz( Xl’ XZ)

X is the conclusion distribution of
y24 's, sz( Xl)

Furthermore, for X, €[d ], the distribution on [dy ] defined by

estimating in the calculating basis of X, the condition.

3. Rough manipulation analysis with changeable information

is distributed as the ffx (ﬂzde) norm of a real random vector picked from the

. XY
Respect that the random variable H| Q>
12

rotation invariant dimension on the boundary E***%™. The integers n is defined and m the norm 07 (05%) of a real m n-

dimensional vector {I’j'i}je[m]yie[n] as for the sophisticated situation (Definition 2.3)

/m(/';)z,{zl I’JI )

It be note worthy that only the dimension of the systems is prescribed as the systems themselves are not concerned here. In other
confirmation, ||||12 is used as a shorthand for ||||

sy
The purpose of us is to identify the expected value 1//{]|A||12} in which A has circulation invariant distribution on the practical

sphere EF* and e = 2d with d =dxdy. As to this, it begins with the concerning t//{]|D||12} and {t//{]|A||12}in which D has a normal
Gaussian distribution on V9. By changing to polar coordinates, it can be seen

772 22 q/2
e qz""dh(0)
W A } = q-1 V ' (10)
{” ||12 L || ||12 (2 )q/2 J. J.E 12 (27[)q/2 U(g_'_l)
Now, it can be calculated
H le HaH12
12 12 (2 )q/2 12 (2 )q/Zda (11)

Inwhich & = (al,---,adx ) where X, € R*®® is decomposed. As all the terms of the sum are equal

—Euaouz —Eualuz ﬁU(ZdY2+1)
dx-1 _
l//{”D”n} .[/ZdY ”0(0”2 (2 )dY O(sz ” 0”2 (2 l) t= dX U (dv) _[ 2dy 1”‘9” dh(@)

In order to obtain the second equality, the similar resoning is used as for equation (36). Eq is concluded using (36)

1
Via+2) yd,d,)

V@) u@,d, )

(12)

v{|Q)

X (zg)} - V/{]|A||12} =d,

Now, the inequality is proved in the lemmas’ statement. The two facts about the T function is used as follow: log G is convex and
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forall @ >0, U(w+1) = @ (w) . Using Holder’s inequality, the first property can be seen for instance, and the second using
integration by parts. Using these properties, we have

U(a+2) < ~logU (@) + U (a+1) = > l0g(al (2)°) = log(VaU ()")

Now two more normal results are stated that can be invested in stead of Lemma 2.7. Note that this is not the standard version of
Levy’s lemma which uses the median instead of the expectation.

Lemma A.1 (Levy’s Lemma). Make f: Z% —V and U > 0 be so that in spite of pure states |Q1>,|Q2> in Z°

0(Q) - Q)] <ulQ)-|Q.),

Make |Q> be a arbitrary pure state in measurement d. Therefore, as to all 0 < P ,

e Q) —w{e(Q)

Where c is a constant. z = 187" can be taken.

PROOF. The concentration of a Lipschitz function on the real sphere E?*—! can be instead studied. It be note worthy that the
induced function (that also called u ) is still n-Lipschitz.

we get

b (20 P

5p(Q) —w{p@Q} = p}< 2exp(—

The average of specialty extraneous variable having sub-Gaussian tails is well centralized around its prospects is proved in the
following lemma. The proofuses criterion methods for proving concentration inequalities.

Lemma A.2. Let x, y= 1, and t a positive integer. Expect B is a extraneous variable with zero mean, fulfilling the tail departs for
all U >0

S{B=u}<xe and S{B <-up<xe V.

Make f3,,...,/3, be independent copies of /3. Accordingly, suppose P >0 and p°y >16x°7

541
O sa

Proof. As for any \ > 0, employing Markov’s inequality

2
> p<exp(-"1%)

PO, = 0P} = 5{expl1Y. ) = expllop)} < plexp( Y A )Je ™ = pe'} e '

Now the moment generating function l//{e'ﬂ} is bounded of £ using the tail bounds.

V/{ew}: J.OOO 5{elﬂ > b}db = J.:y/{ﬂ > In b}db I {ﬂ > }db j {ﬁ > M}db

2

y'” Dy - 1+ x| exp(— Y9 Yevde

<1+ '[: xexp(—
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by making the change of variable @ = log b.

wle"y<1+x” exp(——(a)——)z )da)<1+xexp(—)j ex p(——(a)——) )do

—1+xexp(—)\/7.|' exp(— )db 1+x\/\/22:”I exp(— )<2max(1a\/\/;I exp(4—y))

| = 2pyis chosen (although it is not the first-rank option, it makes expressions more simple),

53, = opy < max(2”, (2x 2. exp(—))exp( lop)

=

= max(exp(=2p2yo + oln 2),exp(p2yo — 2p?yo + tIn(4xyz p\/y)))
= max{exp((-2p°y + In 2)0),exp((-p*yo + In(4x\/; p\/B))O)}

Claim. Astoallz>1and &>z
2In(2) - « <~a2

a 1
The functiona — E - E In(zex) isadding to @ > 1. It is enough to reveal that it is nonnegative for ¢ = z. In order to see that,

1
the function of S+ S 5 In(3?) is differentiated to demonstrate that for all @ >1, @ - In7 2) > 0 can be got. This reveals

the claim.
2 2 2 2
In the use of this inequality, it shows P yzléxz, p’y+ In(4X\/;p\/§) < —% and —2p*y+In2<— p2y

Finaly, 53 5, > op} < exp(~ 2. =

s=1

4. Example analysis
Let {By,...,B, ,} be aset of unitary transformations of X ®Y =Z and define

|
|W>XYZX/'L :d d Z|X>X|y>Y(BS
X

Y se[o]xeldy | ,y[dy]

x)@yN*[x)"s)"

If {BO,...,BH} meets an e-metric unsure relation, accordingly, a locking effect is got employing Theorem 3.3 and Proposition
3.2. In reality, it shows that o (X;ZA) <logd,and p“ (X;Z), <clogd, +¢,(C). Therefore, employing (29),

v, (X;XYA), = E&(X),, —p* (X;2),, 2 (1) logd, —,(c) canbe got.

and discarding the system # of dimension © a separable state v, (X;XY), =0is obtained

This appendix’s objective is to give an example of a construction that is not a locking scheme to elucidate what is needed to gain a
locking scheme. The 2x2 Pauli matrices are the four matrices {H, 3,.9,,19, 195} in which

01 10
h, = and h, =
10 0-1
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b __b 2\®n
For bit strings b, r € {0,1}™, the unitary operation <« is defined on ) by

h°h? =h2h% ®-..®@h>h" .

a o

It was shown in Ambainis et al. [2000] that one can encrypt an n-qubits state ‘P) perfectly employing a key (B, R) of 2n bits. To

encrypt ‘P> , one simply applies h®h to ‘P> .

This can be regarded as a quantum version of one-time pad encryption. By all means, this encryption scheme also defines a (0, 0)-
locking scheme, but the size of the key is 2m bits. Come back that the assumption need to be used that the message is random to
reduce the key size to O(polylog(m)) bits.

Proposition D.1. Consider an C-locking scheme Cof the form (c(et,s) = (b,r)) =h? h2|a> in which the message &€ {0,1}"
and the key b, r € {0,1}™ (see Definition 3.1). Expect that the secret key 2 is picked steady from a set E < {0,1}*". Accordingly
\E\ > (1-c)2".

PROOF. Let X be the message (X is uniformly distributed over {0,1}™) and (B, R) be the key. The key is steady distributed on S. It
shows that a measurement in the computational basis gives a lot of information about B . Let #be the outcome of
measuring ©# 4 in the computational basis. For @' 1€ {0,13™

(i

h°h?

a o

af

sip=dp=il=slp=ip=a}== ¥

| E| (b,r)eE

2 .
Respecting that the term‘<j‘h2h2 a>‘ 6{0,1}, for any fixed !, there are at most E| different values of x for

which 5{,8 = a|p = j}> 0. Therefore, defining G = {a € {O,l}m : 5{ﬂ = a|p = j}: O},

E
A(,u,b’|[p = J], up) > 5{ﬁ € G}— P{ﬁ € G|p = J}z 2% =l—|2—m|can be obtained
By the definition of a locking scheme,it shows
Apayy, ;) pa) < ¢

Which concludes the proof.

5. Conclusion
In this article, unsure relationships is studied on the basis of a relationship with low- distortion embeddings of (Zd, €2) into

(Zd, 61). The intuition behind this relationship is very easy. Expect the measurements defined by a set of orthonormal bases

P
{Y,, Y1, Y, } of (22 )®m The bases {Y,, Y,...,Y, .} meet an unsure connection if for every n-qubit state P) and

!

“most” bases B, , the vector standing | P> in Y is “extend”. One way to quantify the extend of a vector is by its “' norm, that

14

®
is, the sum of the absolute values of its parts. A vector | P> € (Zz) " of unit > norm is well spread if its “1 norm is close to its

maximal value of \/Z_m

It is concluded by employing the metric unsure relations of Theorems 2.5 and 2.16. For the distinct construction, it is still need to
be argued that the encoding can be calculated by a quantum circuit of size O(m? polylog(m/c)) and depth O(m polylog(m/€))
employing classical precomputation. It be note worthy that the unitaries from Theorem 2.16 need to be applied in superposition.

The only thing need to be precomputed is an irreducible polynomial of degree m over &, [4]. Accordingly, employing the same

argument as in the proof of Lemma 2.10, the unitary operation can be calculated that takes as input the state ||> and outcomes the
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state Ri| P> employing a circuit of size O(m? polylog m) and depth O(m polylog m). As the permutation extractor employed can
S)®|P)i—>|s)®B,|P)

be carried out by a quantum circuit of size O(m polylog(m/€)), the unitary transformation | can be

calculated by a quantum circuit of size O(m? polylog(m/ €)) and depth O(m polylog(m/©)).

6. Acknowledgments
This research was supported by the National Natural Science Foundation of China (No. 71471102), and Yichang University
Applied Basic Research Project in China (Grant No. A17-302-a13).

7. References

1. Jun Ni, Gu Xi, Jin Xiaoning. Preventive Maintenance Opportunities for Large Production Systems [J], CIRP Ann als-
Manufacturing Technology. 2015; 64(1):447-450.

2. Yang Li, Chang, Qing, Xiao, Guoxian, Arinez Jorge. Data-Driven Analysis of Downtime Impacts in Parallel Production
Systems [J], IEEE Transactions on Automation Science and Engineering. 2015; 12(4):1541-1547.

3. Han Wu, Evans, Gerald, Bae, Ki-Hwan. Production control in a complex production system using approximate dynamic
programming [J]. International Journal of Production Research. 2016; 54(8):2419-2432.

4. Wang, Zheng, Chan, Felix TS. A Robust Replenishment and Production Control Policy for a Single-Stage Productio
n/Inventory System with Inventory Inaccuracy [J], IEEE Transactions on Systems Man Cybernetics-Systems. 2015;
45(2):326-337.

5. Shaaban, Sabry, Darwish, Abdul Salam. Production Systems: Successful Applications and New Challenges Part 2-SCM,
logistics, planning & strategy, scheduling and location [J], Production Planning & Control. 2016; 27(9):675-676.

6. Jiao, Dengya, Yao, Kai. An interest rate model in uncertain environment [J], Soft Computing. 2015; 19(3):775-780.

7. Wen, Meilin, Qin, Zhongfeng, Kang, Rui, Yang Yi. The capacitated facility location-allocation problem under unc
ertain environment [J], Journal of Intelligent & Fuzzy Systems. 2015; 29(5):2217-2226.

8. Gao, Jinwu, Chen, Xiaowei, Yao, Kai, et al. Special issue on computational optimization and intelligence
in uncertain environment [J], Journal Of Ambient Intelligence And Humanized Computing,8(5)(2017) 637-639.

9. Salmani, Mohammad Hassan; Eshghi, Kourosh; Neghabi, Hossein. A bi-objective MIP model for facility layout pro blem
in uncertain environment [J], International Journal of Advanced Manufacturing Technology. 2015; 81(9-12):1563-15-75.

10. Szyrowski T, Sharma SK, Sutton R, Kennedy GA. Subsea cable tracking in an uncertain environment using particle filters[J],
Journal Of Marine Engineering And Technology. 2015; 14(1):19-31.

11. Tian, Hui-Xin, Liu, Yu-Dong, Kun Li, Yang, et al. A New AdaBoostIR Soft Sensor Method for Rob
ust OperationOptimization of Ladle Furnace Refining [J], ISIJ International ,57(5)(2017) 841-850.

12. Zhong, Qing-Chang, Yeqin Wang, Beibei Ren. UDE-Based Robust Droop Control of Inverters in Parallel Operation[J], IEEE
Transactions On Industrial Electronics. 2017; 64(9):7552-7562.

13. Kong, Lingshuang, Changjun Yu, Kok Lay Teo, Chunhua Yang. Robust Real-Time Optimization For Blending Opera tion Of
Alumina Production[J], Robust Real-Time Optimization For Blending Operation Of Alumina Production. 2017; 13(3):1149-
1167.

14. Zhang, Cuo Xu, Yan Dong, Zhao Yang, Jin Ma. Robust Operation of Microgrids via Two-Stage Coordinated Energ y Storage
and Direct Load Control [J], IEEE Transactions on Power Systems. 2017; 32(4):2858-2868.

15. Zhang, Xian Yang, Jiagiang. A Robust Flywheel Energy Storage System Discharge Strategy for Wide Speed Range Operation
[J], IEEE Transactions on Industrial Electronics. 2017; 64(10):7862-7873

16. Diamanti Eleni, Leverrier. Anthony. Distributing Secret Keys with Quantum Continuous Variables: Principle, Security and
Implementations [J], Entropy. 2015; 17(9):6072-6092.

17. Morton, John JL, Molmer, Klaus. Quantum Information Spin memories in for the long haul [J], Nature. 2015; 517(75/33):153-
154.

18. Andersen, Ulrik L, Neergaard-Nielsen, Jonas S, Van Loock, Peter Furusawa, et al. Hybrid discrete- and continuous-
variable quantuminformation [J], Nature Physics. 2015; 11(9):713-719

19. Zheng Qiang, Yao Yao, Xu Xun-Wei. Probing Berezinskii-Kosterlitz-Thouless Phase Transition of Spin-Half XXZ Chai n
by Quantum Fisher Information [J], Communications in Theoretical Physics. 2015; 63(3):279-284

20. Brandao, Fernando GSL, Harrow, Aram W. Oppenheim, Jonathan; Strelchuk, Sergii. Quantum Conditional Mutua
I Information, Reconstructed States, and State Redistribution [J], Physical Review Letters, 2015, 115(5).

21. Bagarello F, Haven E, Khrennikov A. A model of adaptive decision-making from representation of information en vironment
by quantum fields [J], Philosophical Transactions of the royal society A-Mathematical Physical And Engin eering Sciences,
2017, 375(2106).

22. Frerot, Irenee, Roscilde, Tommaso. Quantum variance: A measure of quantum coherence and quantum correlations for many-
body systems [J], Physical Review B, 2016, 94(7).

26



