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Abstract: Electromagnetics is a very important part in College Physics. Through mvestigating and comparing
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The Beauty of the ClassroomInference-Prediction-Proof like Maxwell
(School of Mathematics and Physics, Bajjing Univarsity of Chemical Technology,China) FENG Zhifang ZHAN

EKetao 3HAQ Xaachong

[ Abstract] "College Pirysics” is a basic course for all science and enzinesting majors, It plays a very importane role in the for-
mation of imdergradustes” followr-up leaming mathods, the improtvement of scientific literacy, and the mastery of professional
basic kmowledge. Combining mamy vears of front-line teaching experience, the suthor wied 3 new teachmg methed m the
teaching process, that is, "do nference-prediction-proof e Masowall”. Throush the use of this method in the classroom mamy
times, it is found that this methed can stinmlate sadents' intesest in leamning, inprove smdents' classroom participation, culd-
vate students” scientific thinkine sbility, and stinmilste stadents' desire to explore unkmorn knernladge.
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Identifying the role of excess electrons and holes
for initiating the photocatalytic dissociation of
methanol on a TiO5(110) surfacef

Fengdu Yu and Zivu HulE*

#s a prototype for the catalytc cxidation of onganic contamenants, photocatalytic methano! dissociation
on riile TiCA120) has drawn much attention, but its reaction mecharesm remains slusive. Whils
polarons are ubsguitous in photovoltaics and heterogersous catalysis, how surface polarors influsnce
adeonption remains unclear. |n this paper, density functional theory i used to study the effact of eacess
electrors and holes on methanol dissociabon on utie TiIOL110). The effect of =icess camiers for thres
types of methanol desocotion on the metal oxides are compared. The results show that the exceass
electron and hole play differert roles in the dssocation reschons sven though they present similar
asosorption behaviors. The excess slectron s =asly trapped in the bttce Ti atom, and it decreases the
dizsociation barrier of methanol 1o 043 &V Furthermors, the escess hole prefers to stick wath the
thydromyl radical, which increases the snargy barmer of methanol dssocistion up to 0.43 &V It was found
that the height of the dsmocistion barier & dependent on the cnentation of the methanol molecules,
niok on thee distance to the modfiad electron. This study identfies the scsentisl roles of excess slectrors
ard holes for promoting O-H dissociation. Ouwr findings conbibute considerably to broadening the

Introduction

The efficient separation of holes and electrons and a deep
understanding of their functions during phowscatalytic redox
in heterogeneous catalysis are of paramount importance. ™
The rodicals, formed win the trapping of photogenerated holes,
are widely considered as key players in many  photo-
oxidations ™ Interestingly, as a typical model reaction, metha-
nol dissociation in the presence of photogenerated holes is not
conclusively understood and the underlying detail is conse-
quently highly desired. Specifically, the comentional reaction
pathways, Le., the ground state reactions (heat-driven reac-
tinns), have been clarified, ™™ but the hole-assisted pathways,
which have a profound influence on the photocatalytic reac-
tions, are rarely reported. Therefore, it is imporant to under-
stand the photocatalytic comersion  process of methanol
dissociation. It is also very desirable to address whether and
how the phetogenerated holes can assise surface reactions.
Ti0y; is one of the most importane materials in photwcsta-
lysis as a result of its abundance, chemieal swability, and

Calleye af Mathewaric and Phyiics, Seifing Lsbeersity of Chemical Technolagy,
Beffiag, roaics, Peoples Ripidiic af Clelad. Sl Nuzip @il boeLedi o
1 Eleetroni i Indurmation (ST} wailible. See Dl 100085

oz i x2k

NOBE | Pras Chom Chem. Phyx, 2020, 22, THOAE-TI0S
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wndarstanding of photocatslytic chemistry.

environmental compatibiliee. "™ As an important model reac-
tion, photocatalytic methanel dissocation on rueile Tios(110)
has drawn much attention, but s reaction mechanism
remaing elusive. While polarons are ubiguitous and linked to
the conductivity and optical response of natile TiOy(110) for
photovoliaies and heterogeneous axtalysis, how surface polar-
ons influence adsorpton remains unclear. First principles
calculations shew that, on a stoichiometric surface, the dis-
sociative adsorption of CHOH can occur wa both O-H and C-
H bond scission and that it is slightly fvored over molecular
adsorption. ™" However, using the density functional theory
(DFTHL method, Zhang et al™ investigated the whole disso-
clation process of methanol with and without photogenerated
hodes, aiming to illustrate how the hole s inobved in the
dissociation. They found that O-H dissociation in methanol
is 2 heterolytic cleavage process and likely thermally driven_ In
contrast, the subseguent O-H bond cdeanvage follows the homo-
tic cleavage mode and is likely o be photeschemically
driven.”

The dispute betwesn thess mechanisms focuses on whether
CHyOH two-step dissociation is directly facilitared by photo-
generated holes or by hear™ Very recently, Yang and co-
workers™™ proposed an extended photocatalysis model, which
invobves nonadiabatic conversion processes and a ground-state
surface reaction for methanol dissociation, which is a

This journal is @ the Ownor Soocties 2020
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Mechanical and optical behaviors: strain synergy
effects in high temperature phase oxides of leadt

Cidong Kanat Fei Yarg.2 Xinyu Zhang and Ziva Hu'O*

Sinee lesd has 4 very high abieeption eosfficient (u), the radistions frarm within the bulk material da nat
penetrate the layers. While oxygen and water (O and HzO) in the ervironment react with l=ad farming
the oxide of lead, the radistion protection performance will be dagradation In this sudy, density
functional theory was used ko study the mechanical and dislectric properties of kead oxides [x-PBO,
F-PB0, CsCl-Po0, x-PhDg and f-PRO3). Young's modulus, bulk modulus and shear modulus, Poisson's
ratio and many other paramebers under strain in the range of =20% to +20K were calculated.
Particutarty for lead cxdes, the Pb 65 lone-pair electron states were also discussed, and their influence
on the mecharical and dielectic properties was urveded 0 detail. Surprisingly, # was found that the
electric dipoles formed by lone-pair lobes contributed oty slightly to the strain synergy effect, wharess
the concomitant ionic dplacements and lattice distartions were prominently favorable for mechanical
and optical behaviors. Indeed, it was found that the strain synergy effects played an important role in the
mechanical and optical behadars of lead oxides, especially apparemt for B-PoO. This study provides 3
srmple yel straightforward way bo demonstrate the mechanisms of Strain synergy effects in the high
temperature phase oxide of lead, which can be applied to the study of the same mechanism in other

[ relevant matsrialks.

1. Introduction

Lead ks a hessy metal found in varows fomms in the envinonment,
with numerous indusrial vses due w s low cost, abundance,
easy manufacturing process, and other reasons. Its utilizatbon
includes the production of additives in engine olls,' baneries,®
protective aids agad diation,” X-ray d J ete. Lead
nanoparticles, particularly nanoparticles of thelr osides, are suill
broadly used in industey, and lead oxides are one of the most
industrially used metal cddes.™ As Pb and O have the same
number of p electrons, lead oxide (PhO and PbOy) has also
attescted interest. Lead oxide [PBO and Pbi) has two poly-
morphs, Htharge (2] [space group: Pifasmm, | and
massiont (] (spaee group: Phem, orthorhombic). ™ In difference,
litharge PhO always exhibits a distorted CsCl structure induced by
thi lore palr. " This palr is obtained from the hybridization of Pb
6 and Ph fp with the O 2p orbitals "' Previous studies have
demonstrated that lead oxides have excellent properties making
them potential candidates for applications in optoelectronics and
radistion protection devices.*"*

College of Marhemarics and Physics, Be(ling University of Chemical Technology
Beffing, 10003, Frapie' Repubiic of China. £l Justywhmatl. buct exfcn
+ Electrosic supple (Y] ervadliibile. See DO 10,

1 Qidang nn‘mm\hlgammmd equally 1o this work.
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Different mechanical properties between protective and
absorbance layers can cause the interface 1o be subjected o
the external strain, and consequently, have a corruptive influ-
ence on the materdal properties and its efficiency." Therefore,
having a comprehensive knowledge about the mechanieal
properties of lead oxides and their responses to esternal
stresses |8 significant in the fabrication and application of
these lead coxides. Moreover, the optical properties are sensitive
to both uniaxdal and biadal strains.'™' To date, there have
been scant studies on the mechanical and optical properties of
these lead oxide structures. Besides, how the lone palr electrons
participated in chemical bonds using sp-orbital kybridization
in all types lead oxides is still not clear.

Tor deal with these questions, in this study, we first studied
the structures and electronic properties of different high tem-
perature pluase oxide of lead. Then, the mechanical and optical
properties of lead oxides (a-PhO, f-PhO, CsCl-PbO, 2-PhO;, and
B-PbO.), Young's modulus, bulk modulus and shear modulus,
Podsson’s ratio and many arher parameters under strain in |he
range of —20% to 20% were discussed. Furthermore, for lead
oxides, the Pb 65 lone-pair electron states were also d!s:ugsed,
and s influence on the mechanical and dielectric properties is
discussed in detail. Our study indicates that the compatational
quantum chemical methods can provide a simple yet seralght-
forward way to demonstrate the mechanisms of strain synergy
effects in the high temperature phage oxide of lead, which can
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Abstract

Supercapacitors are a new type of encrgy storage device between batteries and conventional electrostatic capacitors. Com-
pared with conventional clectrostatic capacitors. supercapacitors have oustanding advantages such as high capacity, high
power density. high charging/discharging speed. and fong cycling life, which make them widely used in many ficlds such as
electronics. aerospace, and vehicles. However, the low energy density of supercapacitors limits their large-scale applications.
Therefore., it is of great significance to develop high energy density supercapacitors and use as power sources for practical
devices. In order to improve the performance of supercapacitors, the study of materials and structures is very important. In
this paper. the research progresses of common materials and structures of some supercapacitors are reviewed. The related
properties and device characterizations of carbon-based, conductive polymer and metal compound electrode materials are
introduced. The structures of electrode materials, structures of devices. and corresponding properties are discussed.

Keywords Supercapaciiors - Carbon-based materials - Conductive polymers - Metal compounds - Strructure design

Introduction Psuedocapacitors mainly store energy through rapid and

reversible oxidation—reduction (faradaic). The hybrid capaci-
With the research and development of a series of port- tors use the characteristics of non-faradaic and faradaic to
able electronic devices such as smart phones and wearable store energy. According to the state classification of electro-
devices, how to achieve low-carbon environmental protec-  Iyvie, it can be divided into solid electrolyle supercapacitors
tion has become one of the major problems in today’s era. and liquid electrolyte supercapacitors. As far as the con-
In electrochemical energy storage systems, lithium ion bat- figuration is concerned, it can be divided into symmetric
teries and potassium ion batterics are widely used in power  supercapacitors (two clectrode materials of the same type).
grid. eleciric vehicles, and other industries [1]. However, the asymmeiric supercapacitors {iwo clectrode materials of dif-
lowr power density of batteries and unstahle cycle life hinder ferent types with the same encrgy storage mechanism), and
their actual applications. Supercapacitors have high power asymmetric hybrid supercapacitors (two electrode materiaks
density, long cycle life, and fast charging and discharging of different iypes with different energy storage mechanisms).
speed, which can be nsed to make wp for the inadequacy of At present, in order to obtain higher encrgy storage cffi-
batterics. 5o, supercapacitors have gradually attracted peo-  ciency, asymmetric hybrid supercapacitors are widely used
ple’s attention and research enthusiasm [2-5]. [6].

Supercapacitors are mainly composed of clectrodes, Since the main factors affecting the performance of super-
clectrolytes, and membrane. According to different elec- capacitors are maierials and strectures, we will explore the
trode materials, supercapacitors can be divided into electric materials and related structures, so as to analyze and screen
double layer capacitors (EDLCs), psuedocapacitors, and suitable materials and structures (o prepare SUpeTCapacitons.
hybrid capacitors. EDLCs mainly store energy by adsorbing As shown in Fig. 1, this paper mainly analyzes the charac-
clectrostatic charges on the electrode surface (pon-faradaic).  teristics of supercapacitors from two aspecis: structures and
materials. The materials involve five kinds of carbon-based
clectrode materials made of graphite, activated carbons.

= 1‘_'?-:"‘5?;? carbon black, carbon nanotubes, and carbon fibers; three
e ki kands of conductive polymer elecirodes made of polyaniline,

! College of Mathematics and Physics, Beijing University polypyrrole, and polythiophene materials: and two metal
of Chemical Technology. Beijing 180024, China
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Abstract

With the rapid development of miniaturization and ministurization of portable electronic devices, the requirements of
clectronic devices are increasing for the performance of energy storage components within a certain volume. Considering
the low power density and short cycle life of microbaiteries, they cannot meet the requirements of rapid charge/discharge
and long life of microelectronic devices. Meanwhile, microsupercapacitors (M3(Cs) have many advantages, such as high
power density and long service life. and they meet the needs of use and development and have good prospects and progress
advantages. In recent years, as new cnergy storage devices, MSCs have been widely studied in the design of device structure,
bt they are limited by many challenges such as low energy storage density, large internal resistance, improved cyvcle stahil-
ity, and complex micropreparation technology. In this paper. the principle of M3Cs and the research progress of structured
clectrodes were reviewed, thus providing a reference for the continuous optimization of the structure.

Keywords Microsupercapacitors - Working principle - Structure design - Elecirochemical performance

Intreduction electrode material requires certain conditions. Hence, we
changed the structure of the capacitor o increase the spe-
With the increasing shortage of global encrgy, the efficient  cific surface area and improve the performance based on
utilization of renewable energy such ss wind energy, eleciric  the double-layer MSC. MSCs with the conventional elec-
energy [1]. solar encrgy. and tidal energy is being developed.  trical double-layer (EDL) mechanism exhibit low energy
At present, the development of elecironic devices tends to density owing io their inirinsic electrostatic charge storage
be miniaturized and integrated [2, 3], and the requirements  that requires large surface area and pore sizes [9-11]. Cur-
for portable electronic device energy storage components are  rently, two-dimensional materials with advanced features
small volume and high energy storage per unit volume [4]. of ultrathin thickness, outstanding Aexibility, large lateral
Hence, microsupercapacitors have an enormous potential to size, and tunable physiochemical propertics offer a new
meet this requirement owing to its high power density and  broad porifolio of active components for high-performance
long cycle life [5]. Microbatteries [6] are the most widely ~ MSCs [11-16]. This method saves chemical material and
used miniaturized energy storage device, but they have a  increases the energy density of the capacitor, and some
limited life span [7, §]. Microsupercapacitors (MSCs) are  structures make the electrode material easier to make and
a new type of energy storage device that uses electrode and — more applicable.
clectrolyie ion absorption and desorption and electrochemi- A firse, “sandwich” structured electrodes are the most
cal reactions. M3Cs can be a powerful supplement because  basic and easy electrode of microcapacitor [17]. This kind
of their fast charge and discharge processes and high power  of microcapacitor electrode has low cost, large production
density. The rapid charge and discharge provide their envi-  scale, and simple preparation method, which, and may, result
ronmental profection characteristics and increase the num-  in high income. However, short circwit easily occurs under
ber of cycles. However, the replacement of electrolyte or external collision, and the distance between electrodes can-
nait be accurately controlled. Moreover, electrolyte ions can
oaly move in one-dimensional direction, causing large ionic

= Jﬁhﬂ?‘ﬁf resistance and reducing chemical reaction rate, thus consum-
i ing the service life of the device. This property has resulted
' College of Mathematics and Physics. Beijing University o the emergence of interdigital electrodes, which have

of Chemical Technology. Begjing 10002%, China
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In this paper, we consider the dual wavelet frames in both continuum setling, Le., on manifolds, and discrete setting, i.e., on graphs.
Firstly, we give sufficient conditions for the existence of dual wavebel frames on manifolds by their cornesponding masks. Then, we
present the firmula of the decomposition and reconstruction for the dual wavelet frame transforms on graphs. Finally, we give a
numerical example to illustrate the validity of the dual wavelet frame transformation applied 1o the graph data.

1. Intreduction

Interest in signal processing algorithms in various applica-
tions has increased in recent years. Examples of these signal
processing algorithms include sensor netwarks, transporta-
tion networks, the Internet, and social networks. In these
applications, data are defined on topelegically complicated
domains, such as high-dimensional structures, irregularly
sampled spaces, and manifolds. Such datasets are commonly
referred to as big data. Several attempts have been made
to extend conventional signal processing techniques to big
data. As described in [1]. the success of wavelet frames
for data defined on flat domains has encouraged research
on the generalization of wavelets and wavelet frames on
topologically complicated domains. For example, Coifman
and Maggioni constructed diffusion wavelets and diffusion
polynomial frames on manifolds in [2, 3]. Geller and Mayeli
studied the construction of wavelets on compact differen-
tiable manifolds in [4]. Hou et al. constructed the well-known
Mexican hat wavelet on a manifold geometry in [5]. Graphs
are effective ways fo represent the geometric structures of
data on complicated domains. Hammond et al first used
spectral graph theory to characterize spectral graph wavelets
on graphs in [6]. Leonardi and Van De Ville introduced
Mever-like wavelets and scaling kernels that result in tight
spectral graph wavelet frames in [7, 8]. Shuman et al. first
characterized a family of systems of uniformly translated
kernels in the graph spectral domain that gave rise to tight

35

frames of atoms generated via generalized translation on
a graph in [9]. In addition, wavelet frames can be applied
to sparse representation of piecewise smooth functions.
Dong developed a system frame for sparse representation
on graphs using tight wavelet frames and applications in [1].
‘Wang and Zhuang provided a complete characterization for
the tightness of framelet systems in both continuous and
discrete framelets on a manifold in [0]. Analogous to the
standard Cohen-Daubechies-Feauveau (CDF) construction
of factorizing a maximally flat Daubechies half-band filter,
Marang and Ortega proposed the design of graph-QMF for
arbitrary undirected weighted graphs in [11]. Tanaka and
Sakivama studied M-channel oversampled filter banks satis-
fying the perfect reconstruction condition for graph signals
and showed oversampled graph filter banks for applications
to graph signal denoising in [12],

As a generalization of tight wavelet frames, pairs of dual
wavelet frames have proved particularly useful in signal
denoising and many other applications where translation
invariance or redundancy is important. Han first charac-
terized homogeneous dual wavelet frames for any general
dilation matrix in the space FL,(5) in [I3]. In this case,
FL,(5) = |f € Lo(R"):suppf © 5, where § denotes a mea-
surable subset of R”. Chui et al. were the first to completely
characterize tight dual frames with maximum vanishing
moments generated using two generators derived from the
same refinable function in [14]. Daubechies and Han con-
structed pairs of dual wavelet frames from two refinable
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2021 PR -3 EPrg | 2021 FFRERFARF BT | REBCE NG 2
2021 IS e 34 BEIPRg | 2021 FFRERFALA R | EEBCE LN HE S
2021 Uiz 1E ¥ e 34 EIPRg | 2021 FFRERFALFEBEIR | EEBELANHAES
2021 oA — AR EFR | 2021 SEEERFPALFEBRR | EEF RN HREG S
2021 EHE AR EIPRg | 2021 FFRERFALF R | EEBELANHAES
2021 TEH e 34 FEPrgy | 2021 FRERFPAFEETERER | REBERLANHKEGS
2021 IR AR BEIBRg | 2021 FFRERFALF R | EEBELANHAES
2021 A 45 —5A EBRg | 2021 SFEERKFLARFEBTIR | EEHF LN ARG
2021 big —5A EBRg | 2021 SFEERKFLARFEBTIR | EEHFE LN ARG
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2021 S —a HEIPRg | 2021 FFRERFALFEBEIR | EEBE LN HES
2021 ) —aEA EPFR | 2021 FEEERFPALFEBRR | EEFRHNHREG S
2021 byicE) — W PR | 2021 FFRERFALF R | EEBELANHAES
2021 JiHnE —aEA EIPRg | 2021 FFRERFALF R | EEBELANHAES
2021 FETR AR EIPRg | 2021 FFRERFALFEBEIR | EEBELANHAES
2021 ik E K T EPrg | 2021 FFRERFARF BT | REBCE NG 2
2021 T -3 EPrg | 2021 FFRERFARF BT | REBCE NG 2
2021 XA —5A EBRg | 2021 SFEERKFLARFEWTIR | EEEFE RN ARG S
2021 R —5A EBRg | 2021 SFEERKFLARFEBTIR | EEHF LN ARG
2021 FRM — W EBRgg | 2021 SFEERKFLARFEBTIR | EEHFE LN ARG
2021 XI] -3 EPrg | 2021 FFRERFARF BT | REBCE NG 2
2021 WA ST e 34 EIPRg | 2021 FFRERFALF R | EEBELANHAES
2021 PR AR HEIPRg | 2021 FFRERFALF R | EEBE LN HE S
2021 -3 AR EPFR | 2021 FEEERFALFEBRR | EEF RN HKEG S
2021 ISRz AR EIPRg | 2021 FFRERFALF R | EEBELANHAES
2021 kS AR HEIPRg | 2021 FFRERFALF R | EEBELANHAES
2021 B e 34 EIPRg | 2021 FFRERFALF R | EEBE LN HAES
2021 HE T EPrg | 2021 FFRERFARF BB TR | REBCE NG 2
2021 AT T HEPrg | 2021 FFRERFARFEBE TR | REBCE NG 2
2021 &30 ot 4 EBRgg | 2021 SFEERKFLARFEWTIRER | EEF RN ARG S
2021 T -3 HEPrg | 2021 FFRERFAFEBETEIR | REBCE NG 2
2021 a7 L4 EBRgg | 2021 SFEERKFARFEBTIRER | EEEF RN ARG S
2020 B T4 IR | 2020 G4 R A R s 3 9% HENEEHAE A
2020 A AR EHEE | 2020 FEAE KA HUF AT 5% HEHHEHUE A
2020 gy AN EHEE | 2020 FEAE KA HUF AT 5% HEHHFHE R
2020 BT 5 e 34 BB | 2020 FFAE KR BT IR HE M EEHE A
2020 N e 34 BB | 2020 FFAE KR BT IR HE M EEHE A
2020 L2 e 34 BEG | 2020 A ER AR AR R AR 4R HEHHFHE R
2020 Bl e 374 BEG | 2020 A EIR AR AR R AR 4R HEHSHFHE A
2020 Fkiz T A | 2020 FFAE R AERTF EBEIR HEN=EHAE A
2020 X% -3 A | 2020 FFAaE R AERF EBEIR HENEEHAE A
2020 ik e -t A | 2020 FFAaE R AERF EBEIR HEHEEAE A
2020 e -3 B | 2020 A E R AR AR HEHEEHAE A
2020 YIS -t B | 2020 A E R AERUE AR HEH=EHAE A
2020 iR -3 B | 2020 A E R AR AR HENESEHAE A
2020 B2 e 34 BB | 2020 FFAE KR BT IR HE M EEHE A
2020 FAIREFR e 34 BB | 2020 FFAE KR TSR HE M EEHE A
2020 Wi FL —EH BEG | 2020 A EIR AR AR R AR 4R HEHHFHUE R
2020 LIS —ER AR | 2020 A EIR AR AR R AR 4R HEHSHEHE A
2020 IS —aEA BEG | 2020 A EK AR AR B A 4% HEHHFUE A
2020 Bt e 374 BEG | 2020 A ER AR AR R AR 4% HEHHFHE R
2020 FACTN L4 BB | 2020 -4 EK AR A @A 3R HEN=EHAE A
2020 B L4 BB | 2020 -4 E KA A AR 3R HENESEHAE A

52




2020 bYW Ce e 34 BEH | 2020 4 E R E A HUR AR R TR HE M EEHE A

2020 B e 34 BEH | 2020 4% E R E AR AR TR TR HE M EEHE A

2020 | FEMRWRRE | % BEG | 2020 A ER AR AR R AR 4% HEHHFHE R

2020 HEE —aEA AR | 2020 A EK AR AR R A 4R HEHHEUE A

2020 XS HE —aEA BEG | 2020 A ER AR AR R AR 4R HEHHFHUE A

2020 XK IR —5A BB | 2020 -4 EK AR A AR 3R HE M mEAE A

2020 i SCHE ot 4 FEBRgE | 2020 SFEERFLARFEBTIR | EEEF LN ARG
2020 IS IERz ot 4 EBRgE | 2020 FFEERFARFEWTIRER | EEEF RN ARG
2020 4 L4 FEBR | 2020 FFEERFLARFEWTR | EEHF LN ARG
2020 | ERFFRE | A% EBRE | 2020 FFEERFLARFEBTR | EEEFE LN ARG
2020 T L4 EBRE | 2020 FFEERFLARFEBTIR | EEEF LN ARG
2020 AR e 34 HEIPRZ | 2020 FFRERFARF BRI | EEBE LN HAES
2020 PRI | PSR4 | EBR | 2020 SERERF AR RS | EEECE RN HBEG S
2020 RN | RREEAARA | EBRK | 2020 ERERFARCAF RS | EEECE RN HBEG S
2020 WEF | RREEAARA | EBRR | 2020 FRERFARCAF RS | EEECE RN HBEG S
2020 T AR BEIPRg | 2020 FFRERFALF R | EEBELANHAES
2020 g4 AR HEIPRZ | 2020 FFRERFALF R | EEBELANHAES
2020 P S L4 EBRg | 2020 FFEERFLARFEWTIR | EEEFE LN ARG
2020 FRAX L4 EIBRg | 2020 SFEERFLARFEWTIR | EEHFLHN ARG
2020 et ot 4 EBRg | 2020 FFEERKFARFEWTIRER | EEHF LN AREGS
2020 FHRT L4 EBRgE | 2020 FFEERFLARFEBTR | EEHF LN ARG
2020 B L4 EBRgE | 2020 SFEERKFARFEWTRER | EEHF RN AREGS
2020 B L4 EBRgE | 2020 SFEERFLARFEBTR | EEEF LN ARG
2020 FNE AR HEIPRgE | 2020 FFRERFARA BRI | EEBE LN HAES
2020 T AR EIPRg | 2020 FFRERFARF BRI | EEBELANHEAE S
2020 e AR FEFR | 2020 FEEERPALFEBRR | EEEFE RN HKEG S
2020 T e 34 BEIPR | 2020 FFRERFALFEBERR | EEBCELANHKAES
2020 FAEHE AR FEFR | 2020 FEEERFPALFEBRR | EEEF RN HKEG S
2020 7 SC AR HEIBRg | 2020 FFRERFALFEBEIRR | EEBELANHAES
2020 3 % L4 EBRgE | 2020 FFEERKFLARFEBTIR | EEEFE LN ARG
2020 G L4 EBRgE | 2020 FFEERFLARFEBTIR | EEEF LN ARG
2020 TH ot 4 EIBRgE | 2020 SFEERKFARFEWTR | EEHF RN AREGS
2020 P— N L4 EBRgE | 2020 FFEERFARFEBTIR | EEEF LN ARG
2020 IRTHIR —5A EBRgE | 2020 SFEERKFARFEBTR | EEF RN AREGS
2020 B S —5A EBRE | 2020 FFEERKFARFEWTR | EEEFE LN AREGS
2020 RS —ER HEIPRg | 2020 FFRERFALA R | EEBELANHAES
2020 ol | RPEEAAR A | EBRK | 2020 SERERF ARSI | EEECE RN HBEG S
2020 WF R | R | EBRR | 2020 FEERFALCFEBER | EEECE RN HBEG S
2020 R | RS | EBRGL | 2020 R ERFAEHCEEE IR | REHCE AN G S
2020 A e 34 FEPrge | 2020 FEERFALFEETEIRE | REBERANHKEGS
2020 X AR EIBR | 2020 FFRERFALF R | EEBELANHAES
2020 EEL/TES L4 EBRE | 2020 FFEERFLARFEBTR | EEEF LN AREGS
2020 XI| —5A EBRg | 2020 SFEERFLARFEBTR | EEEF LN ARG
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2020 R EUR —aEA HEIPRg | 2020 FFRERFARA BRI | EEBE LN HAES
2020 R —EH FEBRgR | 2020 FEEERPALFEBRR | REHF RN HBKEG S
2020 iy e AR EIBRgE | 2020 FFRERFALF B | EEBCE LN HAES
2020 B e 34 HEIBRZ | 2020 FFRERFALA R | EEBE LN HES
2020 YN e 34 EIPRg | 2020 FFRERFALAEBEIRR | EEBELANHAES
2020 LAY —5A FEBRgE | 2020 FFEERFLARFEBTIR | EEEFLHN ARG
2020 HAGH —5A FEBRgE | 2020 SFEERFLARFEBTIR | EEEF LN ARG
2020 R R —5A EBRgE | 2020 FFEERFARFEWTIRER | EEEF RN ARG
2020 B i L4 FEBR | 2020 FFEERFLARFEWTR | EEHF LN ARG
2020 T L4 EBRE | 2020 FFEERFLARFEBTR | EEEFE LN ARG
2020 FH i1 1] L4 EBRE | 2020 FFEERFLARFEBTIR | EEEF LN ARG
2020 XU AR HEIPRZ | 2020 FFRERFARF BRI | EEBE LN HAES
2020 HAHE AR HEIPRg | 2020 FFRERFARA B | EEBE RN HAE S
2020 22N AR FEFR | 2020 FEEERPALFEBRR | EEEFRHANHKEG S
2020 A SC e 34 K 2020 4 R A R E R SHEE G
2020 ¥ SC e 374 HiR 2020 A E R AR TR AR e
2020 BT HE e 374 HR 2020 A E R AR TR AR o E
2020 T2V 38 -t R 2% 2020 4 E K AR U AR o E
2020 T 4 K 2% 2020 4F4x [R5 A Ry e 4% MG
2020 T e 4 Bk 2020 4 E K AR U T AR o E
2020 ARV AL e 4 Bk 2020 4 E K AR U AR HE
2020 Al kA e 4 K 2 2020 4 E K AR U T AR o E R
2020 AR e 14 BIBH 2020 4 E K AR U T AR o E
2020 AR e 34 K 2020 4 [ OR A R a % SHEE G
2020 Tk A BB 2020 A4 [H R A HU R AR o E
2020 Tk e 34 B X 2% 2020 443 RS A HSE AR MR E S
2020 2R ik R BHEH 2020 44 RS A R SE AR MR E
2020 AR ik e 34 K 2020 4 R A R a R SHEE S
2020 AR T e 374 BB 2020 A4 [H R AR R AR o E
2020 RAR B e 4 K 2% 2020 4F4x [R5 A R e 48 SR ES
2020 eIk e 4 AN 2020 4 E K AR U T AR o E
2020 VFNEs, -t R % 2020 4 E K AR B T AR o E
2020 K e 4 B 2020 4 E K AR B T AR HE
2020 K e 4 K 2 2020 4 E K AR U T AR o E
2020 WK e 14 BIBH 2020 4 K AR U T AR o E
2020 WK e 34 K 2020 4 R A R e % SHEE S
2020 R A e 374 HiHR 2020 A4 E R AE U TR AR o E
2020 R A e 34 K 2020 4 R A R e R SHE G
2020 BT 5 A BB 2020 A4 [H R HUY R AR o E
2020 T2 e 34 FE X 2% 2020 A E R AR T AR o E o
2020 N e 374 HiR 2020 A E R AR TR AR o E
2020 &N e 4 EP¢ 2020 4 E K AR U T AR o E
2020 Wit 1R, e 14 BIBH 2020 4F4x [R5 AR Ry e 48 o E
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2020 Wi X, e 34 EP¢] 2020 4 [ OR A R e 4% SHEE S
2020 SRR —aEA AR 2020 4 [ ORH A H 0 e 4% o E R
2020 E SN —aEA EP¢] 2020 4 R A R E R GHEE G
2020 XI5 ] —ER HiR 2020 A E R AR TR AR o E
2020 XITR FL —& X 2 2020 A E R AE U TR AR o E
2020 I e 14 BIBH 2020 4 K AR U T AR HE
2020 Y e 4 X 2% 2020 4 E K AR U T AR 2
2020 MRz i e 14 BIBH 2020 4 E K AR U T AR o E
2020 MRz i T K 2% 2020 4 E K AR U T AR HE
2020 L5 e 4 Bk 2020 4 E K AR U T AR o E
2020 25 T4 R 2% 2020 4 E K AR U T AR o E
2020 i 3es e 374 HiR 2020 A4 E R AE U TR AR o E
2020 TiE-3Ea e 34 P¢] 2020 4 [ OR A R e % GHEE S
2020 P —EH HiH 2020 A4 E R AR AR i E
2020 s —& X 2 2020 A E R AR TR AR e
2020 TR e 374 HiR 2020 A E R AR TR AR e
2020 TR e 34 K 2 2020 4 R A R a % GHEE S
2020 A e 4 Bk 2020 4F4x [R5 A K w48 o E
2020 B T K 2% 2020 4 E K AR U AR HE
2020 EISIE R e 1A BIBH 2020 4 E K AR U T AR o E
2020 FR AR e 4 EP¢ 2020 4 E K AR U AR HE
2020 HH X e 4 Bk 2020 4 E K AR U T AR o E R
2020 W St e 4 EP¢ 2020 4 E K AR U T AR o E
2020 R —aEA AR 2020 4 [ OR A R a % SHEE G
2020 FETE IR —aEA EP¢] 2020 4 [ OR A R e 48 SHE RS
2020 W —aEA B 2020 4 R A R E R o E R
2020 BEE —& X 2 2020 A E R AR AR o E
2020 FREF AR —EA HHR 2020 A E R AR T AR e
2020 RERT AR —EAR X 2 2020 A E R AR TR AR o E
2020 ikikgE — W AN 2020 4 E K AR U T AR o E
2020 ikiksE — M S 2020 4 E K AR U T AR o E
2020 HER ot 4 BER 2020 4 E K AR B T AR o E
2020 HER T K 2% 2020 4 E K AR B T AR HE
2020 BRAR L e 1A BIBH 2020 4 E K AR U T AR o E
2020 BRAa L -3 R 2% 2020 4 K AR U T AR o E
2020 TR e 374 HiHR 2020 A E R AE U TR AR o E
2020 A e 374 X 2 2020 A4 E R AE U TR AR o E
2020 ESi 1 e 374 HiH 2020 A4z E R AR TR AR o E
2020 CISIERT e 34 AR 2020 4 R A R a R GHEE S
2020 EISIEST e 34 K 2 2020 4 [ OR A R e R o E R
2020 HEAT e 374 HiR 2020 A E R AR TR AR o E
2020 PRAT e 4 X 2% 2020 4 E K AR U T AR o E
2020 ¥t — & AN 2020 4 E K AR U T AR o E
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2020 ¥t —& X 2 2020 A E R AR TR AR o E

2020 X7 ki e 374 HiHR 2020 A4z E R AR AR i E

2020 X7k e 34 EP¢] 2020 4 R A R E R o E R

2020 ISITE: e 374 AR | 2020 A EK AR AR R A 4R HEHHEUE A
2020 HETF e 34 BB | 2020 FEAE KR TSR HE M EEHE A
2020 BE T A | 2020 FFAE R AERF EBEIR HE M mEAE A
2020 REMH —5A BB | 2020 -4 E KA A AR 3R HE T mEAE A
2020 | RKBH—%% | % B | 2020 -4 KA 4 2 A 5 3% HEHmEAE A
2020 FiEE — W B | 2020 A E KA RS @ AR HE N EEHAE A
2020 REMH -3 IR | 2020 G4 R A R s 3 9% HE M mEAE A
2020 FHiEE T4 IR | 2020 G4 R A R s 3 9% HENESEHAE A
2020 | BRPH—% | —%% BEG | 2020 A ER AR AR R AR 4R HEHHEUE A
2020 AT AE 3% e 34 BB | 2020 FFAE KR TSR HE M EEHE A
2020 HETT e 34 BB | 2020 FFAE KR BT IR HE M EEHE A
2020 2T H e 34 BB | 2020 FFEAE KR BT IR HE M EEHE A
2020 T Hh e 34 BB | 2020 FFAE KR BT IR HE M EEHE A
2020 WEH e 34 BB | 2020 FFAE KR TSR HE M EEHE A
2020 A E L4 BB | 2020 -4 E KA A AR 3R HEmEHAE A
2020 PEF -t A | 2020 FFAaE R ERF EBEIR HE N EEHAE A
2020 it ot 4 BB | 2020 -4 E KA A AR 3R HEHmEAE A
2020 B -3 B | 2020 A E R AERUE AR HE N EEHAE A
2020 JE A -t B | 2020 A E R AERUE AR HEHmEAE A
2020 FhER & -3 B | 2020 A E R AERUE AR HENEEHAE A
2020 a7 e 34 BB | 2020 FFAE KR BB IR HE M EEHE A
2020 eI e 34 BB | 2020 FFAE KR BT SR HE M EEHE A
2020 il e 34 BB | 2020 FFAE KR BT IR HE M EEHE A
2020 L AR BEG | 2020 A ER AR AR R A 4% HEHHFHE R
2020 i) —aEA BEG | 2020 A ER AR AR R AR 4R HEHHFHE R
2020 Wit —aEA BEG | 2020 A EIR AR AR R AR 4R HEHSHFHE A
2020 FIm— —5A BB | 2020 -4 EK AR A AR 3R HEN=EHAE A
2020 PRI A -3 A | 2020 FFAaE R AERF EBEIR HENEEHAE A
2020 ARIT ot 4 BB | 2020 -4 EK AR A AR 3R HEHEEAE A
2020 Wit -3 B | 2020 A E R AR AR HEHEEHAE A
2020 MR -t B | 2020 A E R AERUE AR HEH=EHAE A
2020 - -3 B | 2020 A E R AR AR HENESEHAE A
2020 ZEEERK e 34 BB | 2020 FFAE KR BT IR HE M EEHE A
2020 B Ak —EAR BEG | 2020 A EIR AR AR R A 4% HEHSHFHE A
2020 TG E —aEA BEG | 2020 A EIR AR AR R AR 4R HEHHFHUE R
2020 E— —aEA AR | 2020 A EIR AR AR R AR 4R HEHSHEHE A
2020 BN af e 34 BB | 2020 FFAE KR BT IR HE M EEHE A
2020 ¥ W # e 34 BB | 2020 FFAE KR TSR HE =S E A
2020 T -3 A | 2020 FFAE R AERTF EBEIR HEN=EHAE A
2020 RAR B —5A BB | 2020 -4 E KA A AR 3R HENESEHAE A
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2020 SR AR EREE | 2020 FEAE KA HUF AT 5% HEHHFHUE A
2020 SR —aEA BEG | 2020 A ER AR AR R AR 4% HEHSHFHUE A
2020 ik RN EHEE | 2020 FEAE KA HOF R T 5% HEHHFHE R
2020 ik —aEA AR | 2020 A EK AR AR R A 4R HEHHEUE A
2020 AR 5 AR EHEE | 2020 FEAE KA HOF R T 5% HEHHFHUE A
2019 &R T K 2% 2019 4 E K AR U AR HE
2019 &R e 14 BIBH 2019 4 E K AR U AR 2
2019 B ST — W ES ) 2019 4 E K AR U A% o E
2019 A SC — W Bk 2019 4 E K AR U AR HE
2019 Tl — M Bk 2019 4 E K AR U A% o E
2019 =TTk — W R 2% 2019 4 E K AR U T A% o E
2019 Al e 34 HiR 2019 4 R AR T AR o E
2019 Al T X 2 2019 4 R 2 AR AR o E
2019 W i BR e 374 HiH 2019 4 R AR E AR i E
2019 [/REREN e 34 EP¢] 2019 4 [ R A R e 4% SHEE G
2019 i e 374 HiR 2019 4 R AR TR AR e
2019 Vit & e 34 B 2019 4 [ R A K e 48 GHEE S
2019 FREE e e 14 BIBH 2019 4 E K5 AR U AR o E
2019 i -t AN 2019 4 K AR U T AR HE
2019 i T4 R 2% 2019 4 E K AR U A% o E
2019 #HiER e 4 Bk 2019 4 E K AR U A% HE
2019 HE R T R 2% 2019 A4 E K AR U AR o E R
2019 JE AL E e 14 BIBH 2019 4 E K AR U T AR o E
2019 AL & A X 2 2019 4 R AR AR e
2019 ger e 34 EP¢] 2019 4 [R5 A R e 48 SHE RS
2019 g e 34 B 2019 4 [ R A K e 4% o E R
2019 56 bl —& X 2 2019 4 R AR T AR o E
2019 H 1 —EA HHR 2019 A R AR R AR e
2019 AR — W K 2 2019 4 [ R A R e 48 GHEE S
2019 BlkaA — & AN 2019 4 K AR U AR o E
2019 Bl kA — M S 2019 4 E K AR U AR o E
2019 Al kA — & AN 2019 4 E K AR U A% o E
2019 H L T K 2% 2019 4 E K AR U T A% HE
2019 Hn e 4 Bk 2019 4 E K AR U A% o E
2019 B 7R -3 R 2% 2019 4 E K AR U T AR o E
2019 BBER —ER HiHR 2019 4 R AR AR o E
2019 ZE iR —& X 2 2019 4 R 2 AR AR o E
2019 Bl —EH HiH 2019 4 R AR E AR o E
2019 FhEER 34 X 2 2019 4 R AR T AR o E
2019 N e 374 HiH 2019 A R AR T AR o E
2019 ik e 34 B 2019 4 [ R A K e 48 GHEE G
2019 [ISEE 1A EP¢ 2019 4 E K AR U T A% o E
2019 T+ & — & AN 2019 4 E K AR U A% o E
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2019 T#HE —& X 2 2019 4 R AR T AR o E

2019 ViR —EH HiHR 2019 FFE4x R AR T AR i E

2019 FHIE e 34 EP¢] 2019 4 [ R A R e 48 GHEE G

2019 HBE A —ER BB 2019 4 R AR TR AR o E

2019 HBE A —& X 2 2019 4 R AR TR AR o E

2019 Je 3 L — & AN 2019 4 E K AR U AR HE

2019 JE i ML -3 K 2% 2019 4 E K AR U AR 2

2019 R e 14 BIBH 2019 4 E K AR U A% o E

2019 J i T K 2% 2019 4 E K AR U AR HE

2019 iR/ — M Bk 2019 4 E K AR U A% o E

2019 Citl/A T4 R 2% 2019 4 E K AR U T A% o E

2019 {351 B e 34 AR 2019 44 [R5 A R e 48 SHEE G

2019 17 5F i e 34 P¢] 2019 4 [ R A K e 48 GHEE S

2019 77 KM e 374 HiH 2019 4 R AR E AR i E

2019 UE S e 34 EP¢] 2019 4 [ R A R e 4% SHEE G

2019 30 e 374 BB 2019 4 R AR TR AR e

2019 30 34 X 2 2019 4 R AR T AR o E

2019 Uil e 14 BIBH 2019 4 E K5 AR U AR o E

2019 Lipiiea T K 2% 2019 4 K AR U T AR HE

2019 R e 1A BIBH 2019 4 E K AR U A% o E

2019 VR e 4 EP¢ 2019 4 E K AR U A% HE

2019 Ly Ig e 4 Bk 2019 A4 E K AR U AR o E R

2019 g T4 R 2% 2019 4 E K AR U T AR o E

2019 LI SESS 34 BB 2019 4 R AR AR e

2019 HEEM AN EHEE | 2019 FEAE KA HF R TR HEHHFHE R
2019 EISIEST e 34 EHEE | 2019 FEAEKFAHF R TR HEHHFUE R
2019 (P& e 34 EXEH | 2019 4 E KA HOE R 5% HEHHFHE R
2019 INELES AR EHEY | 2019 FEAE KA HF R TR HEHHFHE R
2019 L2 AR EHEH | 2019 FEAE KA HF R TR HEHSHFHE A
2019 X T 5 14 EHEY | 2019 A ERFAHF R TR HEN=EHAE A
2019 R 14 EHEY | 2019 A ERKFAHF R TR HENEEHAE A
2019 15055 1t ot 4 EHEY | 2019 FAaERKFAHFER TR HEHEEAE A
2019 A1 BH T R | 2019 F4a E R AR s 3 5% HEHEEHAE A
2019 ES ] L4 EBRg | 2019 SFEERKFARFEWTR | EEF RN ARG
2019 Ll L4 EBRE | 2019 SFEERKFLARFEBTIR | EEHF LN ARG
2019 TRALYE e 34 HEIPRg | 2019 FFRERFALF R | EEBE LN HAES
2019 EVIB' AR EIPRg | 2019 FFRERFALF R | EEBELANHAES
2019 K753 e 34 EIPRg | 2019 FFRERFALAEBEIR | EEBELANHE S
2019 5 e 34 PR | 2019 FFRERFALF R | EEBELANHAES
2019 TR I 0 e 34 EIPRg | 2019 FFRERFALF R | EEBELANHES
2019 EYERES e 34 PR | 2019 FFRERFALF R | EEBERANHAES
2019 B L4 EBRgg | 2019 SFEERKFLARFEWTIR | EEHF LN ARG
2019 g —5A EBRg | 2019 SFEERKFLARFEBTR | EEEFE LN ARG
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2019 INRE — W HEIPRg | 2019 FFRERFALFEBEIR | EEBELANHAES
2019 HE T —aEA EPFR | 2019 FEEERPALFEBRR | EEEF RN HKEG S
2019 AT —aEA EIPRg | 2019 FFRERFALFEBEIRR | EEBELANHAES
2019 ST — W PR | 2019 FFRERFALF R | EEBELANHAES
2019 F — W PR | 2019 FFRERFALF R | EEBELANHAES
2019 f] &2 —5A EBRg | 2019 SFEERKFLARFEBTIR | EEHF LN ARG
2019 AR —5A EBRg | 2019 FFEERKFLARFEBTIR | EEHF LN ARG
2019 T H 3 ot 4 EBRgg | 2019 SFEERKFLARFEWTIR | EEHF RN ARG
2019 X L4 EBRE | 2019 SFEERFLARFEWTIR | EEHFLHNAREGS
2019 o B L4 EBRE | 2019 SFEERKFLARFEBTIR | EEHFLHNAREGS
2019 fiti AR L4 EBRE | 2019 FFEERKLARFEBTIR | EEHF LN ARG
2019 2% B e 374 HEIPRg | 2019 FFRERFALAEBEIR | EEBELANHAE S
2019 A e 34 HEIPRg | 2019 FFRERFALF R | EEBELANHES
2019 M e 34 FEFR | 2019 FEEERPALFEBRR | EEEF RN HKEG S
2019 A AR EIPRg | 2019 FFRERFALF R | EEBELANHEKAES
2019 EEEDN AR PR | 2019 FFRERFALF R | EEBELANHAES
2019 5k e 34 EPRg | 2019 FFRERFALFEBEIRR | EEBELANHES
2019 By L4 EBRgR | 2019 FFEERKFLARFEBTIR | EEHFLHNAREGS
2019 M AR L4 EBRgE | 2019 SFEERFLARFEWTIR | EEHF LN ARG
2019 XIE ot 4 EBRgg | 2019 SFEERKFARFEWTR | EEF RN AREGS
2019 HAMA L4 EBRgE | 2019 FFEERKFLARFEBTR | EEHFLHNAREGS
2019 TrMEDR e 1A EBRE | 2019 SFEERKFLARFEWTR | EEHF RN ARG S
2019 B —5A EBRE | 2019 FFEERKFLARFEBTIR | EEHF LN ARG
2019 i — W HEIPRg | 2019 FFRERFALF BRI | EEBELANHAES
2019 X1/t —a EIPRg | 2019 FFRERFALF R | EEBELANHAES
2019 S —aA EFR | 2019 FEEERPALFEBRR | EEEF RN HKEG S
2019 TR, —aEA PR | 2019 FFRERFALF R | EEBELANHAES
2019 M —aEA FEBR | 2019 FFEERFALFEBRR | EEEF RN HBKEG S
2019 e — W PR | 2019 FFRERFALFEBEIRR | EEBELANHKAES
2019 T —5A EBRgE | 2019 SFEERKFLARFEWTR | EEHFELHN ARG
2019 Jitl 5% 5% — M EBRg | 2019 SFEERKFLARFEWTR | EEHFLHN ARG
2019 FAE W e 14 BIBH 2019 4 E K AR U A% SRR

2019 R e 4 P 2019 4 E K AR U T A% HE

2019 H BE — W Bk 2019 4 E K AR U A% o E

2019 M BE -3 R 2% 2019 4 E K AR U T AR o E

2019 Wit e 374 HiHR 2019 4 R AR AR o E

2019 KHTH e 374 HiHR 2019 4 R 2 AR AR o E

2018 &30 AR K 2 2019 4 [ R A R e 4% o E R

2018 &30 A BB 2019 4 [H R HUy 9% o E

2018 HHE S —& X 2 2019 A R AR T AR o E

2018 B SC —ER HiR 2019 4 R AR TR AR o E

2018 il — W AN 2019 4 E K AR U T A% o E

2018 27Tk — W S 2019 4 E K AR U A% o E
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2018 Al e 34 HiR 2019 4 R AR T AR o E
2018 A A X 2 2019 FFE4x R AR T AR i E
2018 [/REREN e 34 B 2019 4 [ R A R e 48 GHEE G
2018 [/REREN e 34 K 2019 4 R AR TR AR SHEE G
2018 i e 374 HiHR 2019 4 R AR TR AR o E
2018 Vit i e 14 BIBH 2019 4 E K AR U AR HE
2018 FREE e e 14 BIBH 2019 4 E K AR U AR 2
2018 i e 14 BIBH 2019 4 E K AR U A% o E
2018 i T K 2% 2019 4 E K AR U AR HE
2018 #HiER e 4 Bk 2019 4 E K AR U A% o E
2018 HiH e 4 R 2% 2019 4F4x [R5 A Ky e 48 SRS
2018 AL & e 34 HiR 2019 4 R AR T AR o E
2018 AL & T X 2 2019 4 R 2 AR AR o E
2018 ger e 34 K 2 2019 4 [ R A R e 48 SHE G
2018 g e 34 A% 2019 4 [ R A R e 4% SHEE G
2018 5 bl —& X 2 2019 4 R AR TR AR e
2018 H 1 —EA HR 2019 4 R AR T AR o E
2018 BlkaA — W R 2% 2019 4 E K5 AR U AR o E
2018 AlkaA — & AN 2019 4 K AR U T AR HE
2018 Al kA — W ES ) 2019 4 E K AR U A% o E
2018 ARV AL — W Bk 2019 4 E K AR U A% HE
2018 H L T R 2% 2019 A4 E K AR U AR o E R
2018 HLn e 4 Bk 2019 4 E K AR U T AR o E
2018 B4R e 34 K 2019 44 [ R A R e 48 SHEE G
2018 BBLR —ER HiR 2019 4 R AR AR o E
2018 ik —aEA K 2 2019 4 [ R A K e 4% SHE G
2018 el —EAR HiR 2019 4 R AR T AR o E
2018 FhEER 34 X 2 2019 A R AR R AR e
2018 NEER e 374 HiHR 2019 4 R AR T AR o E
2018 KPP e 14 BIBH 2019 4 K AR U AR o E
2018 Qe 1A EP¢ 2019 4 E K AR U AR o E
2018 T+ & — & AN 2019 4 E K AR U A% o E
2018 THRE — W K 2% 2019 4 E K AR U T A% HE
2018 TR — W BER 2019 4 E K AR U A% o E
2018 TR -3 R 2% 2019 4 E K AR U T AR o E
2018 HBE A —ER HiHR 2019 4 R AR AR o E
2018 HBE —& X 2 2019 4 R 2 AR AR o E
2018 JA & N —EH HiH 2019 4 R AR E AR o E
2018 JEECYAN 34 X 2 2019 4 R AR T AR o E
2018 JE #i e 374 HiH 2019 A R AR T AR o E
2018 J 53 34 X 2 2019 4 R AR TR AR o E
2018 e/ AN —5A BIBH 2019 4 E K AR U T A% o E
2018 i8N -3 R 2% 2019 4 E K AR U A% o E
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2018 17 5F i e 34 AR 2019 44 [R5 A K e 48 SHEE S

2018 17 5F i e 34 K 2 2019 4 [ R A R e 48 SHEE S

2018 LES; e 374 HiHR 2019 4 R AR T AR o E

2018 S e 374 X 2 2019 4 R AR TR AR o E

2018 30 e 374 HiHR 2019 4 R AR TR AR o E

2018 30 T K 2% 2019 4 E K AR U AR HE

2018 Lipiiea -3 AN 2019 4 E K AR U AR 2

2018 ipiiea T R 2% 2019 4 E K AR U A% o E

2018 HRE -t Bk 2019 4 E K AR U AR HE

2018 HRE -3 K 2% 2019 4 E K AR U A% o E

2018 Tl e 4 Bk 2019 4F4x [R5 A Ky e 48 SRS

2018 TR i e 34 K 2019 44 [R5 A R e 48 SHEE G

2018 eSS e 34 A% 2019 4 [ R A K e 48 GHEE S

2018 HE T FEZRG | 2019 G4 KA 5 2 A 57 5% HE M EEHE A
2018 ISR e 34 EXEH | 2019 4 E KA HOE R 5% HEHSHEHUE A
2018 i SCHE e 34 EHEH | 2019 4 E KA HE R 5% HEHHEHUE A
2018 5448 5 AR EHEE | 2019 FEAE KA HF R TR HEHHFUE A
2018 23 L4 EHEY | 2019 A EKFAHF R TR HEmEHAE A
2018 BT 5 14 EHEY | 2019 A ERKFAHFERTEIE HE N EEHAE A
2018 R -t 4 EHEY | 2019 FAaEKFAHFER TR HEHmEAE A
2018 1o R R -3 FERK | 2019 F4 E R AR s 3 3% HE N EEHAE A
2018 A1 T FER | 2019 F4a E R A R s 3 3% HEHmEAE A
2018 ES ] L4 EBRE | 2019 FFEERKFLARFEBTIR | EEHF LN ARG
2018 HC il e 34 HEIPRg | 2019 FFRERFALF BRI | EEBELANHAES
2018 RS AR EIPRg | 2019 FFRERFALF R | EEBELANHAES
2018 EVIB' AR EFR | 2019 FEEERPALFEBRR | EEEF RN HKEG S
2018 k753 e 34 PR | 2019 FFRERFALF R | EEBELANHAES
2018 T Hy e 34 FEBR | 2019 FFEERFALFEBRR | EEEF RN HBKEG S
2018 T I U AR PR | 2019 FFRERFALFEBEIRR | EEBELANHKAES
2018 B L4 EBRgE | 2019 SFEERKFLARFEWTR | EEHFELHN ARG
2018 B L4 EBRg | 2019 SFEERKFLARFEWTR | EEHFLHN ARG
2018 g3 —5A FEBRg | 2019 SFEERKFARFEWTIRER | EEF RN ARG
2018 VR —5A EBRR | 2019 SFEERKFLARFEBTIR | EEHFLHNAREGS
2018 HE T —5A EBRg | 2019 SFEERKFARFEWTR | EEF RN ARG
2018 AT —5A EBRE | 2019 SFEERKFLARFEBTIR | EEHF LN ARG
2018 ST — W HEIPRg | 2019 FFRERFALF R | EEBE LN HAES
2018 F — W EIPRg | 2019 FFRERFALF R | EEBELANHAES
2018 i & — W FEPFR | 2019 FEEE KNP ALFEBRR | EEEF RN HKEG S
2018 HAERI — W PR | 2019 FFRERFALF R | EEBELANHAES
2018 T B3l e 34 FEPrgt | 2019 FEERFALFEETEIRER | REBERANHKEGS
2018 X e 34 PR | 2019 FFRERFALF R | EEBERANHAES
2018 o B L4 EBRgg | 2019 SFEERKFLARFEWTIR | EEHF LN ARG
2018 fiti AR L4 EBRg | 2019 SFEERKFLARFEBTR | EEEFE LN ARG
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2018 2% B e 374 HEIPRg | 2019 FFRERFALFEBEIR | EEBELANHAES
2018 F) e 34 EPFR | 2019 FEEERPALFEBRR | EEEF RN HKEG S
2018 Ml e 374 EIPRg | 2019 FFRERFALFEBEIRR | EEBELANHAES
2018 A AR PR | 2019 FFRERFALF R | EEBELANHAES
2018 EEEDN AR PR | 2019 FFRERFALF R | EEBELANHAES
2018 s L4 EBRg | 2019 SFEERKFLARFEBTIR | EEHF LN ARG
2018 B ot 4 EBRg | 2019 FFEERKFLARFEBTIR | EEHF LN ARG
2018 Ml AR ot 4 EBRgg | 2019 SFEERKFLARFEWTIR | EEHF RN ARG
2018 XIE L4 EBRE | 2019 SFEERFLARFEWTIR | EEHFLHNAREGS
2018 HAMA L4 EBRE | 2019 SFEERKFLARFEBTIR | EEHFLHNAREGS
2018 TrMEDE L4 EBRE | 2019 FFEERKLARFEBTIR | EEHF LN ARG
2018 U —aEA HEIPRg | 2019 FFRERFALAEBEIR | EEBELANHAE S
2018 i — W HEIPRg | 2019 FFRERFALF R | EEBELANHES
2018 X1/ —aA FEFR | 2019 FEEERPALFEBRR | EEEF RN HKEG S
2018 L —a EIPRg | 2019 FFRERFALF R | EEBELANHEKAES
2018 TR, —aEA PR | 2019 FFRERFALF R | EEBELANHAES
2018 W —aEA EPRg | 2019 FFRERFALFEBEIRR | EEBELANHES
2018 oo —5A EBRgR | 2019 FFEERKFLARFEBTIR | EEHFLHNAREGS
2018 FxHh —5A EBRgE | 2019 SFEERFLARFEWTIR | EEHF LN ARG
2018 Jiti 5% 5% — W EBRgg | 2019 SFEERKFARFEWTR | EEF RN AREGS
2018 R -3 Bk 2019 4 E K AR U A% HE
2018 R T R 2% 2019 A4 E K AR U AR o E R
2018 H BE — M Bk 2019 4 E K AR U T AR o E
2018 W B e 34 K 2019 44 [ R A R e 48 o E R
2018 Wit e 374 HiR 2019 4 R AR AR o E
2018 AT H e 374 HiH 2019 4 R AR TE AR o E
2017 B A X 2 2017 A R AR AR o E
2017 /N1 34 X 2 2017 A R AR T AR e
2017 FRIN e 374 X 2 2017 A R AR T AR o E
2017 EATAT T K 2% 2017 4 R AR B A% o E
2017 B T4 R 2% 2017 4 E K AR B A% o E
2017 BEM e ¥4 X 2% 2017 A KA R 7 3% W E e
2017 L iy 14 5 % 2017 4 K 2 AR B A% HE
2017 K7 — W X % 2017 4 E R AR U A% SRR
2017 T — W 5 % 2017 4 K AR B A% o E
2017 XI55 e 34 K 2017 44 [ R A Ry e 4% o E R
2017 XI|JjE AR K 2 2017 44 [ OR A Ry e 4% o E R
2017 il AR K 2 2017 44 [ R A Ry e 4% o E R
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R RKAE

2020
Mathematical Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
Jingyun Guo
Zhenye Luo

Feng Wu
With Faculty Advisor

Qiumin Guo

of

Beijing University of Chemical Technology

Was Designated As
Finalist

Rt Buck. Head R

AMS ASAY, in/TTY @ MAA siam.

2021
Mathematical Contest Tn Modeling®
Certificate of Achievement

Be It Known That The Team Of

Baiyan Shao

Honglei Wang
Guang Liang

With Faculty Advisor
Xinhua Jiang

of
Beijing University of Chemical Technology
Was Designated As
Finalist

AMS ASAY iy @ MAA siam.

i sspen vom

2021
Mathematical Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
Di Xu
Jiahao Liang
‘Weiyu Zhao
With Faculty Advisor
Liang Li
or
Beijing University of Chemical Technology
Was Designated As
Finalist

M T N Ottt

Do . el Head Jadge

2016
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Chenghao Zhu
Yafan Wu
Yingcheng Zhou
With Faculty Advisor
Xinhua Jiang
or
Beijing University of Chemical Technology
Was Designated As
Honorable Mention

63

2020
Mathematical Contest In Modeling’
Certificate of Achievement

Be It Known That The Team Of
Kangrui Yuan
Guiping Tan
Jiaojiao Cheng

With Faculty Advisor

Liang Li

or
Beijing University of Chemical Technology

Was Designated As
Finalist

el

—

Patick Driscol, Contest Disctos

AMS ASAL i) @ MAA siam.

2021
Mathematical Contest In Modeling®
Certificate of Achievement
Be It Known That The Team Of

Ronghao Li

Yihai Wei
Xixi Xiao

With Faculty Advisor

Donggqing Jiang

or
Beijing University of Chemical Technology

Was Designated As
Finalist

S R EpsE

==
Patnck Drscol, Contest Dirsstor

st T Rabert Burks, Head Judae

2021
Mathematical Contest In Modeling*
Certificate of Achievement
Be It Known That The Team Of
Zhiwei Wu
Hao Li

Yinchang Zhou
With Student Advisor

Guifu Su

or
Beijing University of Chemical Technology

Was Designated As
Finalist

2016
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team OF

Yuyang Hu

Zhichao Jiang

Xiuyang Xia

With Faculty Advisor

Qiumin Guo

or
Beijing University of Chemical Technology
Was Designated As
Meritorious Winner

@scar G

siam. MG @M




2016
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Xiaoyang Guo
Yuanyuan Gui
Shengyuan Guo
With Faculty Advisor
Wenyan Yuan
or
Beijing University of Chemical Technology
Was Designated As
Meritorious Winner

siam. i & MAA

2016
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Yuzhou Chen
Zhiwen He
Shi Li
With Faculty Advisor
Xinhua Jiang

ofr
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

o S A

Aarvin Keener, Head Judge

A SR

Paick Driscoll, Contest Director

2017
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Qi Dai
Shanling Ji
Qichao An
With Faculty Advisor
Kaisu Wu
or
Beijing University of Chemical Technology
Was Designated As
Honorable Mention

Jo—

siam. i & M

2017

Certificate of Achievement

Be It Known That The Team Of
Peng Gu
Kai Wang
Zhecheng Xu
With Faculty Advisor
Kaisu Wu

of

Was Designated As
Meritorious Winner

o—

siam. in

Koty Black, Head Judge

Interdisciplinary Contest In Modeling®

Beijing University of Chemical Technology

e ;.

2016
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of

Yuhui Sun
Lu Lv
Bin Xu

With Faculty Advisor
Xinhua Jiang

or
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

e B i d e

siam. Y & MAA

2016
Interdisciplinary Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
Bingjun Wang
Qingyu Zhao
Zhiguo Huang
With Faculty Advisor
Zhigiang Li
or

ity of Chemical Tech

Beijing Uni
Was Designated As
Meritorious Winner

2017
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Mingyuan Li
Wenkuan Liu

Yakun Liang
With Faculty Advisor
Guangfeng Jiang

or
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

-

Maynand Thompson, Head Judge

2018
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team OF
Baodi Yu
Yuanzhi Zheng
Jiahao Shi
With Faculty Advisor
Xinhua Jiang
or
Beijing University of Chemical Technology
Was Designated As
Meritorious Winner

siam. i @M ASA

64



2018
Mathematical Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of

Hong Han
Tianrui Kou
Zhaohui Wang

With Faculty Advisor
Zhiqiang Li

or
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

Patnck Driscol, CortostDiecor

siam. i 2 MAA ASA\

Kl Blck, Hoad udge

%%&4

2019
Interdisciplinary Contest In Modeling*
Certificate of Achievement
Be It Known That The Team Of
YingshuoLiang
JianxunLiu
ZhaoxinJiang
With Faculty Advisor
Guifu Su
or
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

o A, =

{AMS ASAy i’ @ MAA siam.

2019
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Hui Wang
Jing Yang
Zelong Qiao
With Faculty Advisor
Qiumin Guo

of
Beijing University of Chemical Technology

‘Was Designated As
Meritorious Winner

m B N O st

Pk Drsol,Contest Dicon Duid L Olvel, Head Judee

{AMS ASAl infTITY €@ MAA siam.

2019
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Qinhan Hu
Yilin Wang
Xian He
With Faculty Advisor
Guangfeng Jiang
or
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

65

2019
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Chang Ye
Fanyang Meng
Chang Liu
With Faculty Advisor
‘Wenyan Yuan

or
Beijing University of Chemical Technology

‘Was Designated As
Meritorious Winner

\MS ASAl infE] @ MAA siam.

2019
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team OF
Ningrui Ou
Xuanqi Ji
Chenxing Sun
With Faculty Advisor
Xinhua Jiang

o
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

A L, e

[ ——

2019
Interdisciplinary Contest In Modeling®
Certificate of Achievement
Be It Known That The Team Of
Yuanzhi Zheng
Baodi Yu

Jiahao Shi
‘With Faculty Advisor

Guifu Su
or
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

AMS ASAl inf]

2020
Mathematical Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
Xiao Hu
Jilong Luo
Xingyuan Li

With Faculty Advisor
Junfeng Du

or
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

X1 N Ot

£AMS ASAL infTIY

slam.




2020

Mathematical Contest In Modeling®
Certificate of Achievement
Be It Known That The Team OF
Kang Liu
Yuyuan Wu
Xintao Wu
With Faculty Advisor
Xiaogeng Wan

o
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

MS ASA inTEY @ MAA siam.

2021
Mathematical Contest In Modeling®
Certificate of Achievement
Be It Known That The Team Of
Wenxuan Liang
Xinyu Dong

Kaihong Yang
With Faculty Advisor

Junfeng Du
or
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

'AMS ASAl in

2021
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of

Menggian LI
Yuxuan Wu
Xinze Qiu

‘With Faculty Advisor
Weili Guo

or
Beijing University of Chemical Technology
‘Was Designated As
Meritorious Winner

MS ASAY infTETY & MAA siam.

2021
Mathematical Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of

Yuhan Yang
Yujia Wu
Yuxin Fei

With Faculty Advisor

Zhigiang Li

of
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

AMS ASAl infTfTY & MAA siam.
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Mathematical Contest In Modeling®

2020

Certificate of Achievement

Be It Known That The Team Of
Yuhan Xu
Liangliang Yan

Yigong Wu
With Faculty Advisor

Qiumin Guo

or
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

ek

Rt sk, N e

2021
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team OF

Shibo Hou
Wenjun Miao
Changyu Luo
With Faculty Advisor

Liang Li

of
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

\MS ASA i) @ MAA siam.

2021
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team OF

Siyuan Chen

Shuhan Guo

Chaofan Yang

With Faculty Advisor

Xiaogeng Wan

of
Beijing University of Chemical Technology
Was Designated As
Meritorious Winner

MS ASAl, infTiT] @ MAA siam.
2021

Mathematical Contest In Modeling®
Certificate of Achievement
Be It Known That The Team Of
Yue Deng
Lei Wang

Yuting Mei
‘With Student Advisor

Guifu Su
or
Beijing University of Chemical Technology

Was Designated As
Meritorious Winner

Stovtn B Horton, Contest Disctoe

Ms ASAl infTTY € MAA siam.

t/' é ku;unum_\mmmd“




2021

2021
Mathematical Contest In Modeling Interdisciplinary Contest In Modeling®
Certificate of Achievement Cettificate of Achievement
Be It Known That The Te of

' ‘:0 W;“; - Be It Known That The Team Of
Kaixiang Yuan Zhiyue Wu

Xinmeng Wan Chengye Wang

;5 Jie Liu
With Faculty Advisor
Yazhou Chen With Faculty Advisor
Xinhua Jiang

of
Beijing University of Chemical Technology or
Was Designated As Beijing University of Chemical Technology
Meritorious Winner
Was Designated As
Meritorious Winner

2021
Interdisciplinary Contest In Modeling®
Certificate of Achievement

2021
Mathematical Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of

Be It Known That The Team OF
Yahui Yuan Zhangyang Yao
Xiguang Wu Haochen Tang
Weiyan Jiang Haoran Chen
With Faculty Advisor With Student Advisor
Junfeng Du Guifu Su
of of
Beijing University of Chemical Technology Beijing University of Chemical Technology
Was Designated As Was Designated As
Honorable Mention

Honorable Mention

A —

MS ASAY, infIY @ MAA siam.

2021
Mathematical Contest In Modeling®
Certificate of Achievement

2021
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of Be It Known That The Team Of

Zekun Hou Congying Li
Jingmei Wu Yongchen He
Yufeng Wang Bo Yu
With Faculty Advisor With Faculty Advisor
Jinyang Huang Yiduo Wang
of of
Beijing University of Chemical Technology

Beijing University of Chemical Technology
Was Designated As

Was Designated As
Honorable Mention Honorable Mention

‘Steten B. Horton, Contest Disstor = Kely Black Head Judge

2021
Mathematical Contest In Modeling®
Certificate of Achievement

2021
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of Be It Known That The Team Of

Zhengxiao Han Yiyi He
Hanqing Zhang Hang Su
Xinxin Xu

Yimeng Zhang
With Faculty Advisor

With Faculty Advisor
Guangfeng Jiang Guangfeng Jiang

of op
Beijing University of Chemical Technology Beijing University of Chemical Technology
Was Designated As
Honorable Mention

Was Designated As
Honorable Mention

Zécgo it Ottt S>> (EI}Q U Tk

‘Steven . Horton, Contes Disetar s L Rotert Bk, Head Judge

AMS ASA infETY € MAA siam.

David 1. Obwel, Head Judge

AMS ASAY infTy
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2021
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Ning Fu
Huiwen Tan

Runyu Qu
With Faculty Advisor
Jinyang Huang

of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

Q % s

'AMS ASAl infTIT] @ MAA siam.

2021
Interdisciplinary Contest In Modeling*
Certificate of Achievement

Be It Known That The Team OF
Zhangzheng You
Feijie Lu

Zeping Dou
With Faculty Advisor
Xinhua Jiang

or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

"AMS ASAl infTiTY € MAA siam.

2021
Interdisciplinary Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
Ce Zou
Sijia Liu
Yuting Sun
With Faculty Advisor
Kaisu Wu
or
Beijing University of Chemical Technology
Was Designated As
Honorable Mention

£AMS ASAl i;lﬁﬂ @ MAA siam.

2021
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Yingjie Huang
Ruotian Ren
Zichuan Jiang
With Faculty Advisor
Donggqing Jiang

of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

s
g Kelly Black, Head Judge

AMS ASA i € MAA siam.

2021
Mathematical Contest In Modeling®

Certificate of Achievement
Be It Known That The Team OF
Kunwei Chen
Guhang Qiu
Luxuan Li
With Faculty Advisor

Wenyan Yuan

or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

—

"AMS ASAl infTIy

2021
Mathematical Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
Shuhao Song
Qingchen Xie

Yilu Liu
With Faculty Advisor
Jinyang Huang

of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

po—
Kl Back. Head e

AMS ASAL inITY € MAA siam.

2021
Mathematical Contest In Modeling*
Certificate of Achievement
Be It Known That The Team Of
Xiaohao Ma
Shuai Guo

Shiyu Tang
With Faculty Advisor

Xinhua Jiang

or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

p—

su;ﬂa Er— é_ﬁ Z_ ‘ R;M s, Head e

2021
Mathematical Contest In Modeling®
Certificate of Achievement
Be It Known That The Team Of
Yunfei Zhang
Yanran Feng
Yongqi Shao
With Faculty Advisor
Guangfeng Jiang
of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

Jr——
s;m B Hortn, ContestDicton (2_ §.." Kelly Bl Head e
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2021
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Chang Yao
Yuefeng Sun
Zequn Song
With Faculty Advisor
‘Wenyan Yuan
of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

Steen . Horon, Comest Directer ety tack Head hutge

2021
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Yanbo Wang
Haidong Peng
Zhiru Li
With Faculty Advisor
Wenyan Yuan
or
Beijing University of Chemical Technology
Was Designated As
Honorable Mention

&ﬁ Nkttt
Stevdn B, Horon, Contest Dirtor F ‘David . Olwell, Head Judge

MS ASAY infIITY @ MAA siam.

2021
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Yibo Hu
Kang Liu
Yourui Zang
With Faculty Advisor
Wenyan Yuan
or
Beijing University of Chemical Technology
Was Designated As
Honorable Mention

Ms ASH\ i @ MAA siam.

2021
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of

Haosong Peng
Hailong Tang
Yu Lin

With Faculty Advisor

Xiaogeng Wan

or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

i

Rober Bk Head g
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2021
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Shuyi Guo
Zhenghai You
Yi Zhu

With Faculty Advisor

Xiaogeng Wan

of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

Je—

i

Stein s Horton,ContestDirster Rt Bk, Head Judge

2021
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Zhicheng Zhang
Li Zuo
Qiao Wang
With Faculty Advisor
Zhigiang Li
of
Beijing University of Chemical Technology
Was Designated As
Honorable Mention

pe—

e—

Stcen . Horen, Contst Dt Kl Blck, Head odge

{AMS ASAl ,,,,'“,""m @MAA siam.

2021
Interdisciplinary Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
Ziyuan Ye
Liping Yang
Zidong Zhang
With Faculty Advisor
Junfeng Du
or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

2021
Interdisciplinary Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
Xuan Ding
Yunjie He
‘Wenjiao Jin
With Faculty Advisor
Xiaogeng Wan
or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

“AMS ASAl infTIT] @ MAA siam.




2020 2020

Mathematical Contest In Modeling' Interdisciplinary Contest In Modeling*
Certificate of Achievement Certificate of Achievement
Be It Known That The Team OF Be It Known That The Team Of
Wensi Hao Zhaoying Zhang
Jialin Guan Yifan Luo
Jiachen Han Xuan Ding
With Faculty Adviser With F.M:ulty Advi:tm'
Kaisa Wu Zhigiang Li
of
or
Beijing University of Chemical Technology Beijing University of Chemical Technology
Was Designated As Was Designated As
Honorable Mention Honorable Mention

{AMS ASH, WITY @ MAA siam. AiMs ASi, ] €@ M siam.

2020 2020
Mathematical Contest In Modeling® Mathematical Contest [n Modeling
Certificate of Achievement Certificate of Achievement
e Tt Knowrn Thot The Team OF Ke It Knawn Thar 1e Team OF

Shangwu Feng She Gao

Wentao Gu Zhenyu Wang
Xisowei Wang YiLu
With Faeuly Advisor Wil Foeully Advisen

Kaisu Wu Kaisu Wu
or o
Beijing University of Chemical Technology Beijing University of Chemical Technology
Was Desigualsd As Was Designared As
Honotable Mention Honorable Mention

_ B ks

YaMs ASAL iy 42 MAA siam.,

2020 2020
Interdisciplinary Contest ITn Modeling' Mathematical Contest In Modeling®
Certificate of Achievement Certificate of Achievement
De It Kssowa That The Tewn OF L I Knwwn Tht The Team OF

Hanyu Luo LiDuo
Shanshan Yu HeYunjie
Lili Tian Wangimin
With Facmlty Adviser With Fucully Advisor
Wenyan Yuan GiangLi
or 6
Beijing University of Chemical Technology Beijing University of Chemical Technology
Was Designaned As Was Designated As
Honorable Mention Honorable Mention

Ams A, T & MA siam.

%

2020 2020
Mathematical Contest In Modeling® Mathematical Contest In Modeling’
Certificate of Achievement Certificate of Achievement
Be It Known That The Team Of Be It Known That |hs Team OFf
Haosong Peng Kinran Wang
Hailong Tang ?el IIJ)eng
Boyan Shao ie Dong

With Faculty Advisor
With Faculty Advisor

Xiaogeng Wan Guilu Su

oF
: 5 or 5 Beijing University of Chemical Technol
Beijing University of Chemical Technology cling University of &hemical fechnology

Was Designated As

L Honorable Mention
Honorable Mention

o s

S Tk M s

JAms ASA, i 2 MAA slam,

V2] i O

i W Olwel, Hea e

P ——— -

AMS ASAl, infTITY 2 MAA siam.
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2020
Mathematical Contest In Modeling
Certificate of Achievement

Be [t Known That The Team OF
Xueqing Wang
Kinming Wang

Yitong Guo

With Faculty Advisor

Kaisu Wu

of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

e R

A —— oSl 0

AMS ASAh ity <

2019
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Ji Zheng
Xiaodong Yang
Chen Li
With Faculty Advisor
‘Wenyan Yuan
of
Beijing University of Chemical Technology
Was Designated As
Honorable Mention

AMS ASAY inf Iy € MAA siam.

2019
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Yagiong Qiao
Fan Hu
Hengyuan Liu
With Faculty Advisor
Kaisu Wu

or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

FAMS ASAL infTET] @ MAA siam.

2019
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Jiaqing Shi
Jinglong Lin
Xiao Hu
With Faculty Advisor
Zhiqiang Li
or
Beijing University of Chemical Technology
Was Designated As
Honorable Mention

o—

. Chts Ay oo Deccr ks

FAMS ASAl ﬁﬁ_
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2020
Interdisciplinary Contest In Modeling*
Certificate of Achievement

e T Kunown That The Team OF
Ji Zheng
Hechi Zhang
Wentao fe
With Fuculty Advisor
Guangfeng Jiang
or
Beifing University of Chemical Technology

Wus Designated As
Honorable Mention

FAMS ASH, Y 2 MAR siam .

2019
Mathematical Contest In Modeling®
Certificate of Achievement
Be It Known That The Team Of
Yinchao Gao

Qixuan Wang
Shiyue Zhao

With Faculty Advisor
Kaisu Wu

or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

la=="N " NP>,

2019
Mathematical Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
Shuaiwen Wei
Xiuwen Zhang

Qi Wang
With Faculty Advisor

‘Wenyan Yuan

or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

Patick el Contst Dieter éwz pow Robert Bk, Head Judee

AMS ASAw infTY € MAA siam.

2019
Mathematical Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
Liying Xu
Yi Wu
Xinyue Lai
With Faculty Advisor

Jinyang Huang

of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

AMS ASAL infT] ‘@ MAA siam.

Paick Drsoll,Contes Disctr Rober Burks,Head Judge



2019

2018
Mathematical Contest In Modeling® Interdisciplinary Contest In Modeling*
Certificate of Achievement Certificate of Achievement
Be It Known That The Team Of Be It Known That The Team Of
Zhi Li
Jiajia Wei

Jiacheng Li
Zhi Wang
Shangfeng Xu Yunlong Wang
With Faculty Advisor
Xinhua Jiang
or
Beijing University of Chemical Technology

With Faculty Advisor
Guangfeng Jiang

or
Beijing University of Chemical Technology
Was Designated As Was Designated As
Honorable Mention

Honorable Mention

—
o _ e _
AMS ASAl infTTY €@ MAA siam. -~
¢ i @ MAA siam. I @MAA ASAl
2018 2018
Interdisciplinary Contest In Modeling* Mathematical Contest In Modeling®
Certificate of Achievement Certificate of Achievement
Be It Known That The Team Of Be It Known That The Team Of
Tianyuan Yu Hongyi Chen
Yuanming Dang Tang Li
Tiange Cao Haonan Wang
With Faculty Advisor
S . With Faculty Advisor
Zh L
1ieng, S0 Guifu Su
of
Beijing University of Chemical Technology

Was Designated As

or
Beijing University of Chemical Technology
Honorable Mention

Was Designated As
Honorable Mention
siam. i @ MAA ASAl

siam. i @ MAA ASAL

2018 2018
Interdisciplinary Contest In Modeling® Mathematical Contest In Modeling*
Certificate of Achievement Certificate of Achievement
Be It Known That The Team OF Be It Known That The Team OF
Meng Qiao Jiarui Su
Dongyun Wang Hongze Zhou
Weiyang Feng Shuzhi Li
With Fncully' Advisor With Faculty Advisor
Huang Jinyang Guifu Su
o of
Beijing University of Chemical Technology Beijing University of Chemical Technology
‘Was Designated As ‘Was Designated As
Honorable Mention Honorable Mention
by == i N Ot
o s e s T T =t iy
siam. I @MAA ASAL

siam. T @ MAA ASAL

2018 2018
Mathematical Contest In Modeling* Mathematical Contest In Modeling*
Certificate of Achievement Certificate of Achievement
Be It Known That The Team Of Be It Known That The Team Of
Wang Xiao Wenjin Qi
Yiwei Jiang
Tianhao Yang

Mengying Shi
Xiaofeng Nie
With Faculty Advisor With Faculty Advisor
Wenyan Yuan Guangfeng Jiang
or
Beijing University of Chemical Technology

Was Designated As

of
Beijing University of Chemical Technology
Honorable Mention

‘Was Designated As
Honorable Mention

== i N st
G ia i e i, e
siam. MY €@ MAA ASAl

siam. i € MAA ASAl
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2018
Mathematical Contest In Modeling*
Certificate of Achievement
Be It Known That The Team Of
Xin Liu
Xinyue Wang
Debin He
‘With Faculty Advisor
Huang Jinyang

of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

jon—
Patnck Driscol, Contest Disctoe tmz sm Wil . Fox,Head Jdee

siam. i @ MAA ASA

2018
Mathematical Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
Tianyun Qi
Yikun Yang
Qingyu Chen

With Faculty Advisor
Kaisu Wu

of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

Pk sl Comest Dirctor R Wil PFox. e Jodge

siam. il @ MAA ASAl

2018
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team OF
Qingmin Cao
Hexin Zhang
Kun Zhang
‘With Faculty Advisor
Wenyan Yuan
of
Beijing University of Chemical Technology
Was Designated As
Honorable Mention

2018
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team OF
Gensheng Ye
Zhengwu Dong
Deng Luo
‘With Faculty Advisor
Xinhua Jiang
or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

siam. i) @MAA ASAL
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2018
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Lei Cui
Rui Wang
Beichen Ji
With Faculty Advisor
Zhiqiang Li
or
Beijing University of Chemical Technology

‘Was Designated As
Honorable Mention

st

siam. iﬂm QM ASAl

2018
Interdisciplinary Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
Fan Jia
Jia Wang
XuDong Cao
With Faculty Advisor
Kaisu Wu

o
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

siam. il @ MM ASAl

2018
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Yue Shen
Yingrui Bi
Baolong Ma

With Student Advisor
Yue Shen

of
Beijing University of Chemical Technology

‘Was Designated As
Honorable Mention

siam. T @ MAA ASAl

2017
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Qi Dai
Shanling Ji
Qichao An

With Faculty Advisor
Kaisu Wu

or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

pr—

Y Ll Bes

o Kelly Back,Head Judge

siam. T @M

Patick Drscll,Cones Dirctor



2017
Mathematical Contest In Modeling"
Certificate of Achievement

Be It Known That The Team Of
Shuai LU
Qi Liu
Youwei Zhang
With Faculty Advisor

Wenyan Yuan

or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

o nil 0 Mayoard Thompso. Hesd Judge

siam. WTTY @M

Puick sl ContestDistor

2017
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Wenhui Xu
Yuwei Huang
Yucheng Ruan
With Faculty Advisor
Wenyan Yuan
or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

D Ches Ay, Comtest Dicor

siam. Y @M\ EEXD

2017
Mathematical Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of

Qizan Chen
Jiadong Wang
Jialing Xu
With Faculty Advisor
Guangfeng Jiang

or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

:&\ !W L., Bl 4
Purick Drsol, Contos Dictor T Kelly Black.HendJodge

2017
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Hongze Zhou
Jiarui Su
Shuzhi Li
With Faculty Advisor
‘Wenyan Yuan

of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

B A

Patick Driscoll, Contest Dicor Maynad Thompson, Head Judge

siam. i
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2017
Mathematical Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
Wei Tan
Zhengdong Zhang
Aoxue Zhang
With Faculty Advisor
Qiumin Guo

or
Beijing University of Chemical Technol

Was Designated As
Honorable Mention

sty

e Dl Conek Dt %... T - myhﬂk it i

siam. i €M\ EE

2017
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Kaigiang Song
Rui Zhang
Chen Shen

With Faculty Advisor
Guangfeng Jiang
o
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

=== &‘:{é W Thompne

Pk Driscll,Contst Diector - Maynard Thamgon, Head odge

siam. i @M\ EHEE

2017
Interdisciplinary Contest In Modeling®
Certificate of Achievement
Be It Known That The Team Of
Yi Yang
Chen Yang
Ning Zhou

With Faculty Advisor
Yiduo Wang

or
Beijing University of Chemical Technology

‘Was Designated As
Honorable Mention

siam. I @M

2017
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Xinchi Zhang
Jieyu Zhang
Kexing Li
With Faculty Advisor
Kaisu Wu
or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

siam. Y & MAA



2017
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Jie Chen
He Zhang
Shangyuan Ning
‘With Faculty Advisor
Kaisu Wu
or
Beijing University of Chemical Technology
Was Designated As
Honorable Mention

siam. i €@ MAA EIREN

2017
Mathematical Contest In Modeling”
Certificate of Achievement

Be It Known That The Team Of
Rui Wang
Jiale Liu
Xingyue Sun
With Faculty Advisor
Jinyang Huang

of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

Maynand Thompso, Head Judgc

Patick Driscoll, Contst Distor Lol

siam. T @ MM

2017
Interdisciplinary Contest In Modeling"
Certificate of Achievement

Be It Known That The Team Of
Yufan Yao
Hongming Guo
Tianyang Wei
With Faculty Advisor
Xinhua Jiang
of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

siam. inTT] @M [EEm

2016
Interdisciplinary Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of

Chenghao Zhu
Yafan Wu
Yingcheng Zhou
With Faculty Advisor
Xinhua Jiang

or
Beijing University of Chemical Technology

‘Was Designated As
Honorable Mention

siam. mTI @M

2017
Interdisciplinary Contest In Modeling”
Certificate of Achievement
Be It Known That The Team Of

Bin Wang
Hongwei Shi
Zijun Wang

‘With Faculty Advisor
Yiduo Wang

of
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

siam. i @ MAA

2017
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
lilong liang
xiaogang sun

mengyao li
With Faculty Advisor
Jinyang Huang

or
Beijing University of Chemical Technology

Was Designated As
Honorable Mention

jr—

@5 Kelly s, esd g

Patick Driscll,Contet Director i

siam. I @M EIE

2017
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team OF
Hui Xu
Yi Huang
Yutong Jiao
With Faculty Advisor
Qiumin Guo

or
of Chemical Technology

Beijing Uni
Was Designated As
Honorable Mention

m Kelly Back Head Judge

2016
Interdisciplinary Contest In Modeling®
Certificate of Achievement

Be It Known That The Team OFf

Yangyang Chen
Wangbei Cao
Zhenliang Ni
With Faculty Advisor

Qiumin Guo

o
Beijing University of Chemical Technology

‘Was Designated As
Honorable Mention

siam. T @M EEEE
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2016
Interdisciplinary Contest In Modeling*
Certificate of Achievement

2016
Mathematical Contest In Modeling®
Certificate of Achievement

Be It Known That The Team Of
Be It Known That The Team Of

Chi Zhang s
‘Wenbin Lai Hasl:;i“zlilllo
Qiyao Deng u
‘With Faculty Advisor Shaowu Wu
Guangfeng Jiang Wit Faculy Advisor
Jinyang Huang

or
Beijing University of Chemical Technology Beijing University ot? E:hemical Technology
Was Designated As

% Was Designated As
Honorable Mention 3

Honorable Mention

s Patick Driscll, Contst Diector _— Marvin Kecoer,Heod Jdge

siam. T @MM siam. I @M
2016 2016
Interdisciplinary Contest In Modeling* Interdisciplinary Contest In Modeling*
Certificate of Achievement Certificate of Achievement
Be It Known That The Team Of Be It Known That The Team Of
Zhuo Chen Ziyang Chen
Jialing Xu Xue Bai
Tong Jiang Hongzhi Zhu
With Faculty Advisor With Faculty Advisor
Kaisu Wu Kaisu Wu
or or
Beijing University of Chemical Technology Beijing University of Chemical Technology
Was Designated As ‘Was Designated As
Honorable Mention Honorable Mention
siam. ] @M (EEENE siam. ] @M [ESESD
g e
D
2016 t‘“ LR A [ R S A B T A S B
Interdisciplinary Contest In Modeling® ﬁ éé ‘2 .;E- ;'5
Certificate of Achievement
Be It Known That The Team OF ALRAE LR S
Congcong Li /4 SN SR {
Hongcai Jiang 3 %
Meixiaohan Hu % FE20204E 2573 1 “ HEBOFR” 42 W] K 52 48 RSl B SE 28 &
With Faculty Advisor ) IR ¥(
Kaisu Wu
or
Beijing University of Chemical Technology
‘Was Designated As >
Honorable Mention S UE-1544 53 : 20200M11047 &l
% 2020481
= o L
D G v, Cor D i et

siam. i @M [EIEY]

Mge student mathematics c

HEHS

| 4

kR A% A %ALY 2017 &

76



4.7 RAHMER




<+ ExGRE

Ve L]
6 A 13 H 13:00-22:00 TR
202186 10 B (N N REETRE  §, o0 (RERET)
FFRE Sk i LN
Eﬂﬂﬂif? [._.K‘;*- i . A
0B:20-08:40 [FF# J\"?f#ﬁ‘.lﬂ'r'&ﬁ'ﬂiﬁ-ﬁjtﬁ E* B
Kt ERR SN0 K EE Wl
0B:40-09:00 |5
T BTN
wmEA #ARE ERA
09:00-09:40 [R5 Fir HE L. S S— M ek ety o
09:40-10:20 [ E M5 Foahch S AR HE T Yo b B0 By i B0 o (R bt 5
10:20-10:30 [y @1
10:30-11:00 HERCIL 0005 HEERET S48 Wl e Bl i L e
11:00-11:30 = AT el fF (WREEREL TH —NNE e
11:30-12:00 (BB RS Eih 84F KEME RN R S ENEY
TR S BHIERIEE s AT
14:00-14:30 Il}’.‘iji‘.“ﬁ Lo 05 SR S08F (LLSES bl = CSEMAE " —n{i iRl
14:30-15:00 |m-fF S SRR A T 1) 3T ) A Nl 9k |
15:00-15:30 (R T 0% {FTFE $F (E3—HE el
15:30-15:50 (i &
FodriibsFY
15:50-16:30 | (B 200 M LR S R R Y 454 Lk Ao
16:30-17:10 [k SR R 12 BEUR M 8 8 i i B
17:10-17:30 [T %485 £ H
17:20-17:30 [BES R A £
B AR, B
Hed S BHIETEILE 8 AT
2021 %86 A 20 H (AMA)
EEHETHARR S H GBX: RENTCEREER cl206))

78



2019t Fit K /H—RiRESHAEEmIsHE

T EEGHERNE & TFERESE SEME LT

20194611828 b URERRSER

B f&l WE BEE A | =
SN SRR A R
L
09:00-09:30 1 = -
PN RS YIRS
RESELEHEOEE RaE
09:30-10:20 E=H 5 HETEE
o
10:20-10:30 B AR HE
BEbE
e ERERE B
il FTREE TSR SR T
= T
11:00-11:30
St SRS R FEEEA
BEE
o ——
M RS BEE T B
rE
F&ii— BTG BERNHRR
—
14:00-14:40 =ERS
R
RS2 ¥ i
14:40-15:20 ERIGE ST . _gﬂg&? jt;fgi 2
LR FE TR ST T TR
15:20-16:00 Efitis
A& ERGW EEEIVIEE
RS yUE
14:00-14:40
BRAFERAT G R
TERS? =
= HEE AR
14:40-15:20 RANPSERRR & e 4
SERESEERR S T
15:20-16:00 EEisin

79




2019 HE2EM KRR ESHIMEHRATTES

(2019.6.30)

Lty egism . EFRETRELUPD ( BHERND ) PO2WE

8:30-9:00

FRE, &

ERA T

9:00-10:00

#eE1 TAEH (FRAea8 EFTLWNsRETAE  BI%H)

REEE

AR

==

10:00-11:00

w2 FFEE (R EAENE BLERE)

mEER

HERRFHEN LnEs

EFFA

REE

11:00-12:00

HEI ENE pEhIA2NE BLeRE)

wEEE

LIERIE

ERA

HET

8 (12:00-13:30)

TSl sEs - fTHEE 420

13:30-14:00

we 4 EmMS( aFETALESE)

wEEe

it MOOC EERES TR TH AR EERSHY

EFrA

(EHEME

14:00-14:15

/BG5S TR (M tFEETALWENT )

WEEE

B 4] Landau-Lifshitz-Gilbert 78

14:15-14:30

#HE6 TEHE (ML REIREWENT)

REEE

E-EEERRERE

14:30-14:45

HET HA (W kRETALWENG)

REEE

HegEm=

EHRA

R

14:45-1530

HEFEEEFe (EHFRERRERES )

R T

80




2021 FAbut SR BUFE BT iIE-

FHehElifr - AR SIS ESHEATHTENT AR SR ELEM
EAZRSSE., BRIEESHEIRXITENERSER . EES
tw#HFEHEFEEMTH.LSRETGHRAE (JEFE BEesh 2021 F
FilmSfmnFEfi i «

Hoiiphs: PETHATF (dkFE) BF iR

EHhitiEl: 2021 &£ 5 B 22 BHe

FHehihc: &T: PEEHAF (dkmE) ERCEIE SHE . BEg
it F: Bl S 1323873191+

S AR kESHAsHTE AR S5 ailE  BERAIMNE . TEAR

S+

S MR EE S -
o
et R
ey T s (dbme) T
(EEEEEEReE g . Mo || EUEE
Bigagy o

FEOHAT (4R ) TEslEds.
CERIEENTRIE S FRIBIFh=CEE) ~

LAl
ehEEHEE (ke ) R

(e SRS R R F S aIBET
SCEED 4

BHEERERRTI==
HESEEiRE.
Z N RiE

=EREs

81




KA BB RN TSR EH

s e X 1.

- e

BEAAMINEEHE | CoreemLanD

EfFt LAt TR W EE | ERCEEEErERE T
it AR DB ET AR R, R,
SRAEENE, IR  CRRRTROSESRERTET, BB
IERNAAE SR TN,

RN, LRRCRIEST T, mTaneE el 1 E . B
AFASTHEWEDENBMTE TSI R
RS EADRRS,

B SRMETSEER | EfnnaEmBnitsiemmeriesT
FEEN—S, RIMEPCENNNRS. SR aEsEL
BN, iLWNAAR ST EEETHE, RERER.

ATERZTPR e TR SR PRNRER, EN—FE
EFETORTR MESRENgReamy BNy, NS
. SMETRHANERMTeSENE. NtNE. HE GRS sHE
SLHTEER . (RPN R,

REETF RFEL"

i FEREG 4G L4z
AT — sizhengwang.cn

AN ) chEisE 4G EfF10:36 . oov )
x BB BIEENE | wer

Jxafl 45 & B wm [
3 F20184E T H S0 — AR, AKX

BTSRRI AR R

MWFRESRIERSHAERR. & HTREN
THIRE, fERARam R RN A AR TS,
SN E R EE R,

PSP ST R AR B FRIT R
1HEE, SHEPRRF—FEPEmLREH2020EESF
WELE FEIHTE, BIW, EESEmEIIE
2 EAE, BAEITHEENE, ANEEENASED
LW, MEYRTEESEN (EENY) (SiEw
Hp SRR A AMERSRAGITY SHA107 IR
AR RIS TRTHAREAMSES, BEERE
% P TEN EERE, FRAZSEINEEHES
2T, H—phaeio r . FdEsth Ik E,
REEESS TETERST. EESRE, &AEET #0H
HHREFHFEFRALMTR. SUER. FRERTE
— TR, BT ST S ERENE, FRmL
A . NATEAEETS, DIREREnSSuE,
b5, AFEERES, FEBES, HRREIFLE
B, BOMBFhES LR, BELIE, SRMaETS IF
TS, BRFRENELTHER.

IARERERZIED, BMCMEZRNEST, T
TERMIRNEN, " RERRBAMERE, Z58FA

o: L A

HEHE Il IfFely

RO EMNREBRRBNRRAE.....TIER
A HIMFR SR B R B B0 IS
EIMIEIRER.

AR, BAFNOIITELS, B
AR SRS AN S 3o AL BIT2019 FE THE %
E—#g. “HNSFEESHNBEE
. BEAREBAEBEMEKAEM, ikih
ki, [IB— T THEESTFHE
A8, "FRENELIR.

AT ERMZTER, EREIRFSHE
HARPEPEAFER. RE-DESHRE
TUNMFLETRERBR TR AR
BrRiFHZE. 218, WHE, K2, &
FRHAEHMSS5ZME. EidH
HEFE . HMFSMAELAZITR, RE
R LRAImEDE.

KRAEEOS, EEEMRE. %9
7, HM¥EAEMEAARLRDN, EEREBE
BADRAME T RERETRE, B8R
HE,

AR H#RE

82



83



R/
0‘0

FHIT R B b

A= FHAL A TR

1 TR R AR R R
2 IS 3 S5 S - A T4
3 LB R AT

4 I T R PR A X
5 P IJvH BT S AR

6 A= R 07 & R A

7 VB R R R

8 RAE TG Z 558

9 A Rar I R 4t

10 BOE PM2. 5/10 Rl R4t
11 BLT B LR & s AR
12 PRIF I 75 I IR R 5
13 TR SL B 3h R RSt
14 & M A

15 B R ARG S5HIME
16 B 7 SR R 5t

17 HAS R I B S R
18 ARG e T AR
19 FET B R B R A
20 T AR BRI B G

21 AR EF AN
22 BT ZigBee HIARIE BB JE I LI R4
23 ESEDIREIN

24 K THLAE A

25 A1 SR AR I AR I s

84




o BALSEIRIGERIE A

BT ZigBee TR MR REF R HILII RS

BT YR P BOR A RE AR L8 A4

85



L

6 9:43pH

KEITHLEAN £ A

TR AR s

1k 4k H Bl

E 5 SE ARG SR 4
A A F AL PM2. 5 Il

86



PHEESNE R/

PR P 7K B ASL I 25 ¢

ALK R R S

87

TIE K A I & 4t

24 ABlainm




& 2017 #2019 FAEETE /AL BERTRIZEREHBLICER

FE | #4 2% 4 7 R4 7

U | emEE | demommZ e BT AR

2 | XER | FEARAW R N S LTI T

3 AT b S =5 5FD7J<XTCF%1ZISL;)$IHJ7J 1oy BT 7T M

4 EE LR —7S— B PM2.5 WSl 2245

s | oam | desmE o e R L. IR T R T

6 | wmm | JbssoER KR B 2Ok R BT A

7| by | R Aﬁ”ﬁ*ﬁmmgﬁgfmﬁ%%ﬁﬂz

8 | EMgil | b E AR R AR R

o0 | miam | PEARALHIEY I A A

0 | A NS IR I K IR R

TR REE S T 2 2 R R

2| EWHE | b SN s L

3| ZEHOH | LR R ML E B LTI AL

o | e | SO IR | S ORI AE A A BT AT

2 -

BRE/DER .

15 | BT AL }fﬂi o AR i PM2.5 Wl &4

16 | TRk | dbstiies o SRR IR BT R T

7| s ﬂﬁm‘%iﬁ%mﬁ BR300 R ST

18 | merE | et ML TP AR

0 | 35 | R LT R N & BB TR e

88




2SRRI RIE B AT 6 22 Ut 5T b

E‘a‘\— j_\‘ e — n2, o
20 R JEz s+ e Bl
21 PAMEDN bR MRS 2 RIS PM2.5 A R %
22 MZE R | nS 1N TSP, R =T R T
23 TR B | N iy e e OKBHAE H 3 T8 R F
A JFk AR A o 25T S22
25 S| LT E A =R ARG H et
26 i E B[S T 7aNn e e a4 HEZEHAT RS
27 AR TG B e I IR ENE K H AN RS
28 RIRER bt )\ —r2g 5 2R N 2 e e [ R BE N R
29 X R LRI S 2 2 WML 28 N BETH 5 52
30 F iR | TE PAG R ) FH #ad A ) ) 2 1
31 VESGIN b Hiz 2z FEF RO HE S0 HE B I AT

KPR E




