Ae 75 F

PEKING UNIVERSITY PRESS

NIIC]
it

DD

1)

kN



S

NRREEE A, RIS T M NE TS, AN EES
W, WA AT 5 A ARG 2 55 52 IRTEE 1 s e D7 FE A 3R T X RV
Yy, SR MTE AR R PN ;25 e B fE 2 5, o
WAL JE A 5 MBILA 2 A3 DI e 2, 3803 52 = il R
AT WIS VA6 24 07 FREAN = A4 )/, U0 2 VR R AT ) SRR

BETFIRBLOITIE (A2 %) , &3 NRHEEE. &IFZ]
LA, PBERANRR B IR R 5.

5 1E R 4w H (CIP) 3k

AR E I BT FRWE . — b AL RS ki, 2020.9
ISBN 978-7-301-31449-4

[.Ox... II. OF... . Oy —F Lied IV.001-49
A 8] AN 1 TR CTP A4 1% (2020) 51258395

2 AKX E

GONGSHI ZHI MEI

FEVETEE BT &

AT G B Sk =i SRR

b E P 5 ISBN 978-7-301-31449-4

R & AT AERURS R

o Ik A6 R HREE DX RO %205 5 100871

P 3k hitp://www. pup. cn TR @ 650K 5 ki
H T {5 #6 pup7@ pup. cn

B 1F BB 010-62752015 & 4THE 010-62750672 Jr%EES 010-
62570390



RAEVER], AMFUAEAT 7 B S 8ifh A 2 f 7 e AR A 45
R AT, AR B 5

2R 010-62752024 HF{54H: fd@pup.pku.edu.cn

P AnE e & ) L, 3 S I RGIER R, FLiE: 010-62756370



1. Hif
2. hAY
3. & U RSB R
4. HisE INEIZE L
5. FibE
1. 1+1=2: HFRlya
2. 7. }'L‘I . ¥ E ;‘é:l:/_\
3. LAZ
4.
5.
6.
7.
8.
9.
10.
11

—_
Nt

EARAT: SCGHIGHI T

A K - BRI TR s gl AR I

é fe¢ X P 2L 9

i A ;nih\a B
Pl M 3. AT{e L 2

E: \n Eﬁ: P> N 4













SE
C = Goox 3D LA -

b
) EtE=C et

-15 -10

0

] Y(t

2 0 5 -10 (t \@
X(t) 10 45 20 -20

PONLT-CPIN-S =D



JIVIERT MEAT 23 K AE
EVERYTHING IS EPHEMERAL BUT FORMULA IS ETERNAL
B
T S ORISR T RE
o B BOEAE EAE B 3 R A WS T
TH R fh 58
'R ) ek
B8 U SR SRAEIE T IR B B AR
g 52K RREE BE R
] fF w4k 20T XI5 R 2550
+ I R PhERR BT AR R

LLoRMT 25/ M 2257



Fr o 28 SO Rk

18544F 2 i, WRMNE =R ME B IR, H+RI)L. FigBIH. B, 0

1854—19354F, fAilr. 225 NAELA T IS, EERCEE
RN T B

1935%E 2 5, e seEit beplm R AL m7: BHER . Z R
L, M., Selfik 2. Pk, HeRIT. 4R FEZ =8 US|
%, BerRARE NEE R SEE, SR A REEE O,

BB L A, #GE SO RO AR B, T, SO R
o BRSO, P AR R

I 2, ANFEEE — RSB 1=21 R B, (FHA T AR T
BAE, XhrEE NGRS CHREE . XRFR2s 2 E, i
SR EE AT

2y NP A R0 R B 25 B AR, SO R B AL (8 el b S A
ARSI AGEBER BHRAC,  SON DAV A AF B RS, Heesg A
AR AR — DB, 2 sCUNEXA T B P e B AR 9

ARA & F o I — R ER,  RIRER W72 KT L H A o
AR I TR NS SCIAME, A4 2 I RETEE N TR 1

e BANRDBEHAKRBZANTH, REAXNNSABEZN, HREH
NERYR, BB, A A, R AU T AL T
ILAE

NHGETRE SR, RSN . WA R HL TR
EH A RIRR I PO RS H R e R ek ... SR A S
RNEERGELL I, MRNAERKIE,



— R e IS, e BERU IR BUT A,
B A Rebt o~ B ANk 22 5 i 2 36
FENINIBERIE A A AE R, 30 2 fi 5 |
RN REERIE, BB ARG B
e 1R, B AR MR, B R A B A AR AR
B ORe. Boe. WEROTRE. USRI ARR LTS 2 A S

EESH T 1%, B WG, MINIE. BT, RAWELSH %
SRl JFBERE TSN AL X BT

(A2 3e) MBI CH#ER, BE™iE GRERiES, mIITE
NN R, BREIREIE Y, MBI LKA, AFHAE S

FEIRXHORGBRE BRI AR, 22 30 B 2RI ACEE I £ B B R 2
—o HEHEAT NG 2 5\l 7 NS EETH RS, wiARR SO RIR
Bl ATCPRZE g T 25

S| STWNE S ks U C S | AR SR IS

ki



A E N RH) 2 %

JIVER, MEA AR KE;
NI R, B0 ME— LB
RIS, ofmgia—Yl;
RiEEf, BRRENES. ...

RHEAR A P8 E B e AR M I — BN e 120° 05 oK, 134
JE e IXRNT AR TEH”, AR BCA I R 20

FHEMNEA — A2, ERE R IR RS, RN
2P B, KIREHLMARIER . BEXAPMMEF, NRE— a5 %
Ve B, AEAERRE.

B UORBFEML, RGN, FEUPHERT LEACE, A0 e A
8, ARUONCGER IR I SLIRAL, TR T e A S
B HIUTERAN L E w19 B AR i, & BIRZI AT AR A e ik
201 28 A

Sai, RAAEILIX R Bl E R AR, B RIXEZIE /51
AR, BUE BB SOR A A, A s A 2 P E A 1/91)
N AERE A B A, WS E AR450 T DRSS EAEE 2T B
7o B EERIRT I,

ML £, X BEREEMIFANCE . 2R, RERAEIE, K
S P E RS PR PR B R R N A 3,
PR R ek B R A, WA R E T R AUE.
—lEESWMEE, RS —BOEIE N,

XL R L SOk giig, BEBNAEFRN 2 97 AT H
Hors FREAARIHREA S, BIRB—REAN, A aelLRAaqIr A




o

WREA AR SE, XA SEARRE, BAREE, ©F—
BNAESZLHAL, FIUEFENILZ MR8 ? 21, REAXE
hrede, SERPEAIA G, —fKREFe HE, E25MARR; EGED
ATIRLZAE AP BRI TE R A XA R AL R,

A U R 2 B Je S e g 7 IR HE T 23, — T 295,
TEE R ICAZIPE A K N AT EA0E: ol i B R BARRK
JURT, AL E, A ss T EISLRER S U SOy T SORRHE B8 3
fite FEBEEATAT I, A=, ZwliFHirfE. &RaA. N
e PR, AR ZRA AR, 5B =N TR e AR
TRt

BRI, MIEAE R, ZEFE o EaEs, U R AL AL A SR BT A .
IR KBS, BRI SR AE G, T VUREE T E]. 1)
R ARG 57 JUARIE W A A BT, MR BN R SR AR
BT -, e r) 2 B RN L 2 R R A, AR
BERNRTAHE . it a B NREAT i, R
PIAMTEE . SR AR A RAN ) R B B S, H AT
MRTEIERT L —— 35

B AR A, Bl B2 m e Rl A . AT SR I
Wy SRR, HEAA AR R EBERDIETE.

BT NSESCH, N SRR AL AR T i 245 B O N — R S A
W, R BN R e Ale? =k, RN A

ETRRAEF W A5 A, ERE FIHANEERE
Jikes T BRI 22 S AR AL, IR TR R T 1) 52 TR T
BETRE; RFIL KRG BRI AR IR BT R, IR 2 DU B HE A
e, BMNEEHCHER. EERZL BRI, e
RFEEAFEH IR : £ ZNTET, 7D RS = e

6V ERIE R R, OBUERR BRI TSMR, KT TR
M




>

2

/VA

HAR

11+1=2: FUFamIR

| +| =2

HAMOL T 222 46, AR 2 A E o AR




M T i

FEE A I, PSR KNGS AR JE T A B 735k, el
MR EERRTII %] DUONTED BRI B = (10 JR AR &k B, 32 fh Al
BRI BRI R — DT RT3, AR = 22—
ALRR, R BERIZE V2B E BT

(EARER, XA IR KT TRk, A Th s k8 PR A ARAT]
OHATER /NESA . WA bR E TR A5
fu, Myie | M, BEBRREZ | |, IR NHaEAE? ke
i B AW F R R, RS TR A, BB HRE
BB, ALERIAE K2 ?

W3k miEarint, HAIAE, EEASEEYINE RS, Hik
A VHERIMEZ G, BETEIRE 7 1+1=2, XFELVNLR, AR
NI S EAR LA RIS %o OSAERL SR B I EOR N5 21 5 — 4
e A, O Bt 1BBHARM R B B e, IR H R 7<%
) BB AP R —— Rl

1+1=2, RTREANRN, EELS RN RINEM AR L. EF
A 5, R BEE BRI IIR T, 77X T, BRI TR
MRORZE LK, HES RN AT R A 2 —.

NN ER LN

BATELTMHIE, ML TR0, T2 Beh R,
AFUREIE B A SR S R DT RIMCIZ . 3 B 072 B
U EP ani Ty TN SN ST Y ORRETE
B

I F A<t Y B0 W 0 H T 2 39, = 9 e o 5 L
Ja, R b P B A, T A R e, A e 2t



Kb B LRI, TR B AFF 5. 1630 LR, “+"1EH

BRAASHEI NN

H R+« HBGER . RALELTTFELIHT, DK B A ) A g i
& B LR RE IS 7 R AR, ISR BB TR
RGEFEAHE,  BIRW T R N — ELEAAR B i se 2L s, (B 23R
I SEBR b, 3RS —BUILR I L3 E e vk, TIBE KR A e ik —
MHRIGE R, FEATE.

KoM ERN A, S RNEF AR, BIHEER
B2 REARR, WWRFAE], tEEOSAT R . X ARXRE I ROR
I BPHDUR AL

FEJE AT ks B 5 4l R BRI, AR PR R 1R
A AL 2, IXRERIEE A HT IR AR AR BRORIE 21 1 S G AL R I [ 7
R, W RABIE SR B Lie1. 2, 3PEimE AT, AMTEd)
i B HOAG AARR, T HLEers 0 HER .

SR, B NI BAR %, tBRCA NFTE E 2 B AR A

H R EE H AT B A SR s SR AL e 1 0 A B VR
e LR A, BRVFRIR eSS JE S, BUVR R U R T
SS W N 1B = S I N T DD ETE O 3 Pk = 0P o NI U=k S
AW FE R, WEL-1rR, BREEE 75 1RITT .
0 1 2 3 4 5 6 7 8 9

[ F {3 {3} ¥ Y ¥ £ LF -
K1-1 HR%

HRBAIMER B, AREE NRA T H SRtk M
B, ANSIFE 1R 2 B8 KAL

¥

T2V B gk A PR

WATEFIE1+1=2, (BAREGET 1+ AZET2 2



—HEHBXA R, ST T R GG 2 h—— R E R
JRRE R, ANRERT RIS, WURIEAE H 5 i K «s —
fEzh 17 —F¢

R AU, XNAXETLITUE . AR . (HARLLEEAE
FEFFANNIR DB, AR T 07 BT a1+1=250
ANHTREIEH] T ?

U BCEER WAAEIAER R POV EA RS 17X — . Hrh,
BRMECA K R A B 2 308 B RBUC2AE T HeA R, sk A
BN AR RS, LR S 1+ 1=20X — e 4] #1125 5

N . 072 HARHL

EVER AT R, AT TR A S —o0, WE1-2R.

Kl1-2 0
NFR2 . SR EH R, #E e )E 4% 2a, ath
& HAREL
WA, ENEHRBIL SR EAIBEKTIVE? fG4%EE A AR

ALY 2R S E B, I RIOM I, MBS IRt B
OFEARJL?

SRR QRe I vk = P 2N € ol T S AR B R S ¢ 1 = Rt
e R BB AR H 2, B 1-3s



X 4 X

K1-3 Jo 4k %k
N3 . O RATAT H AR JE 4R EL

N T AR S AR SR B BIORT ET T, A FE3FAE T ot HEE
e HARE S — AN (BERGAED, XGRS 425, Hh)
B2 J5 4k %2=3", WA HE3H G4k $3=3", WK 1-4FT7~,

- o o - 'I- ————— —.._‘
(00 (17 (29 /(3"
e

Kl1-4 i AH4E (1D
WNE4, ANFE B RECE A FE G 25

it EIRTE O, AF4E X WRn S5m0y B Hozm , R4
n'zm’; WHRb. HINHERE, Hb=c', HAb=c. F—AHRENIE%
B, A B RE R RS KR, 38t n] BEBE 221 JF 4%
e, WR3MEHEC T . HINR I 1-541 2. 51X R 1 H e ?

e @ @ s 5 * -

0 1 2 2.8 3 4
Kl1-5 i jE A4k (2)

N T A2 SIEFF AR B AR B L, ABESHEL T .
NELS . BEP() S HAREUN —AMER, WARPO) 2 EM, HAE




P(n) 7 EH M, WP@)WHZIM, A4 dn s g B AR N A
B F AR R R

WS HRBEN—NF8E, Hid: (D 0ETS; (2) Wkn
JETS, BantETs, NSEREEEEERBES, HIS=N,

X FRIE AT e A R, B RV VB T <Rk
F7o LSRR AP RHN AR, WU, mERE LT — P HRE
IR, A2 F A B SRR 2 X, AN 2 AN E H AR %
XA, BATATRUE X ERE & FAE - DEBRBARN, 2 HCHIXET
i~ B~ FRE TR E R

SNIE, 8 SO A2 LR BRI s 5
(1D XTEEHAHm, 0+m=m;
(2) X TEE H A% mAn, n'+m=(n+m)’
XA, AT AUER 1+1=2
1+1=0"+1=(0+1)'=1"=2
B
1+1=0"+0"=0"=2

K91+1 YR 4R E0E 10 Ja 20501 Ja 46580, RI3; SCRDN2 1) Ja 4k K
g3, WP A4, ANFE RN ERBAR, [z, mRMA
H R Ja B R, B2 X A BRI S, PrA1+1=2.

AR, AR B LAk A BRI ST EOR I WV — BT SR R 48, AT
AUEF T 1+1=2,

|
G
(B
Sil
it
i
il
|
e
2
+
=~



NSt 1+1=2, HrsE 3 SR B SR E] 7 — X
B, BORA RN, EREBC 70BN —dak. 2,
PEIXAN BRI, RO At [) 53— 1+17, X458 PIAREA S 2k
Z I o

AHE EAVE R R Bod bR R AN Al B <BHER”, AR A
A= KA 2 —

(EABHEALRT I, N R T AHE AR T K B
i, T RIEEA KIS, B, BT — 4
i, B RS b 7B, BN L 500kt 7R B
8. A T BB A B R IZ 8, T L 7EBEIN I 4
SRR T AN A TSR SRR 42 FlL B
fTE 2R, AR AR R T AR U, AR TR B
CHIRIL. Eok, A I AESR BT 24 K02 T RO £ B

1742F6 H7H, EHEEMFEES WAL, & B AR KT50 7 5L 2
AR, MEER—ANEET7, ISR AR,
77=53+17+7, FATEL—/ 24720461, 461=449+7+5, W2 =N&EH 2
My 461380] LS 5257+199+5, 38R 2 =R E 2 .

B BB Z KL e SR APEX A T 45 AT 1. 17425E6 F30H
BRIz 25 RHEE R S XA ar UG ORA2 IR, (HEAB LA™ # IE
W N TIREIE T, B HIRREL RIS 15—t n
e AR AR T 2R B 2 T R B A

ERE— AT — 7 RIS, #0] LRIoR N — N RZ R AN
Ha ML 5H—ANREFABED B A7, siakic e
a+b, EMEEHEAE (WAREHME EHR-BRRE D) R R N 55—
AN1+17, 245 M1k, X1+ R N — B 1-6 s I # th F A,
A 9% PIIE BIAK SR R 5 Bee ot .



/AL-., // z/'d/"‘; *" wm 4144*/;9*! md%w&?/ /

w warre o L fovies j',.,,,‘(‘, Tregtndvey wriiis rrode u s ﬂw-l;rm

™7 i Jmﬂ/gé.( o 4 f.\,./.r/ A cogidl o - ml-l-t‘ﬂw_;
N gt e Rl sl i
:i*\’\ Mtetieonrs Ay 7o ol sy momen i
3 NP g Yt 5 o Spprepeton il rmrevem.
m,,m.,,ﬁ 7 I ...,A://J,.‘ mr.mq..lﬂu;.?;-«v/,.z)
%J Jh :m}umfm Ma&n/’ é-)'?-(—-/

vl 7

343
4=4141+3 S rtt4d 63 flfs
e TERIEE +r+£+5 cé?

(REENE RS ER 14 t+1

'“‘f'

B
/‘;v 'w"*oﬂ/"v

'-47/ LN A-w I%mwow/! &QJ;JMM%
._f ¥ .r.-fﬁnm w:mr)" Eere .rnm.& ﬂﬁdz‘l’—-c va..
"7/0 Mmmwxﬁc o/rréwrﬂy/umw:nﬁm/-
m%ﬁ.!;wtﬁm étmm Wﬁwf -~ e

- ) v -
;"mw y ’ (2‘4‘4 }(i}fo ’Ir J """ i

1u-¢ "-“/ """""
Jm/va/&r rarva cmu ijz
. Jmaﬁu” S %xﬁoumm /{4-,4(

l"“ Wm—-,,r 2 w20 X 4 oo die i frerit
¥ Q’Wfl /4‘

{ //u/.“-:u,l.ém,&vm‘-lg /&‘:'Z_:
E 3...h_..----’-/4

Jq/‘r(

N Td Y] ij-

ey vy
fn;f YT '-{;IU

44,

7,

LY

K gl vy

PU%‘I’I
. f?

L)

¥ "Mw
A

® 3
T
}g
N
§m

Kl1-6 S AR IE AR T 55

A 1+



TEE FMRZ 2 E s £ B B BEPE iR 2 il TMH, er
RN <150, — IR AR ORGSR svE, [
N, —UIEARERRE Er. 7

IX S [ R A KITSEAR e ok T8, A B R ik, R T
— MR T R —— it M URRAT: 14122, TEHENL
AR R, 1+1=10.

A JE RAE 1697 E b i e ik et 7 —MUR ™, wEb1-78T
N, FEECAE A EALRR AR N B BT A B . AT e IR
R HMZ, PLABK S0 RKE]1ENATHd G 7 ) 36 i) eyt

1010[10
101111
110012

1101[13)101 /]
110] 6j§1110(14]!Y]

112125
111] 7
10000%16
100011 17-8&c

IMAGO.CREATIONIS. o,

Anx, INVEN O
(" G.G O
L s

Bl -7 « B ER ) S I

TR AL 2 BO™ B 2 B EUR, WAl iR FLATAE DT 4 [ 1A
F oy EZI ) e 1217 () 3 i e e 0 220 i 5 — DU €1 e i 54
KT 158 B A, TR DS

TR LB A T R B R ] . kK S H oA
PN KRR . B IR, AR & i —>, AR
FEfE 0 s HETHTHENLR G A AR Tk R g, B
FEVH S P B LLAMY = (7 U776 1 .




Al AT, 20T 2058 =R BH A g R Lok, Nt N 7L
S, RATERAIE Bk, 438, M. B 7 21th2d, AT
HAOF NLEGER IR, XS RIEAR FEE i ELSEE .. Bk
K, TEHLTEFRACHIRAT, kg BRI e . XA,
1+158 R T RessJ-2n 2

2 N RO HT AR >

ANERISLATE PR A S R 1+1=2, 3E S LR M 5 H
1+1=10, #BLALL E B R 2 AN 3 1 A P TR ] B B IR oK

1+1=2FF T ECesRhT, JES) 7 BRI AR R RIS e . e TR SR
2, AL, RASFECHEZR R,






1 B%: AU EFDNABEERSED PR, BRGNS0, 1, 2, 3, 4. TR
B R BT L S E R

2 AB AR NRBEPERIANE B SRS, i AR KR B SLER %5, AN/ Z A IE
ISR, — D aBEARERHAL ABHET IR (BRAFE IR .

IR B BARMUR TR — NG W2 A EOE3, AR EEES. O RAERT H AR %L
R 4EE, e I B AREGER A — e (1R 4850

4 3K SORBEG AERAS, FE0E SONER T BARMT, B 7 IAMEAR S LSS AT 3
DAL, BIER TR A Sy, ASEew Al B IR A%

5 4M: fETFHENLRST, BE MR R JRIRE T, MG AT PR RS A
AEAEIRGE — A BE . [FII, DIEAEGE AT DA — A B . gbAh, AMYE A B, HizH
AERARFIR, AT BRI LB



2 e B MERNEE

3 ¥ 2
L+ — C
NPT B — kB 5 M & .

o) = Y 5%

SR NEA=ME, WEEMILRKDH3M4 (E2-1D , B4



FHAMKEZD?

3
K2-1 B =M

R AT IS HEX AN E R, (HiR AN NERNAN, £
AT R = AN, H&EieE 7 R&ZA R —2) =
VU 5% 117

r AR St AT, ANEE PR, Az-tiiE s, BRER
Bwtsess. FAERKEE, todEiifhitmn. 5K, FAAREl
flbry e, AR BRAE FAT A, FmEE: “HMETHELLAYT =, K]
B, M. "t i, EM =M MK E ML 2 M m e3AT
ANKERALNS, A2RE (52 SR EERANL.

FEERI T EM=MENRY )G, KA L, R
TUEMEAR TS Bl B2 =B EH] 7 — <) i@ 7’7,
NFRGEE o AR HEOE 45 & B 5200 52 EIHEAT T PRAERE, RESXT PTG
B = MRS &2 i B RS, oy B A5 R i) ) i e B
U MU, A e B SR R

BRI A R EU . 2 B I B 2284 B2
FK, (NEHEAR) RFAIERR, B R, B, EE5
IR ZINERRENS IR REAT BRI . Ml i SR L R e, 24t 1 i A AT
TR AN — 30t A B BEAT I B A IE T

M =AIETT I et 7e, UEM =MIBEEML (2) aidK]
T ARTT, VKEML (B bNARNIET NG T . UEANE,



Bk T 577085277 Htl, ARIRIEAR R AT #3a2 +b2 =c, RITAI
T OAEZ T R — & v AL . byERRC T N BB A R
PR NARNE, XRREIFNE, WIE2-2f7R .

at+b*=c’=>c=+a*+¥*

==
H

P2-2 H N AR AR A /2] i e 3R

ZIEM E AR ERE e, HRR S, 2R 2 IO REEFR T,
(EH TR R IR, B T UEWI AL, 2R F0E M 1

£ o SR N E DA ]

B NRINEN ABOE B E, AR, BAEXIR, M5
7 1 5044 B A IR AN —— BRIk AR

Bk A R A B AT K B R ROUPR, gk b
Fo R RGN, KB ETI B,



MR E Iy, fER K BRessiiey, W, BftE
J A T R e 1 ) e B FE WEAEREQIEE T — MR, % LR
NERIE R AR

BRI BUERERERE IR, (RN A %
LR PR R S SO . RS kB, Rl T
BHE, BEW. M, SEORITEA T, R N g 5
o PIHEORBH K, 31907 2 BHERIRAG AL 5 T 23

e H PR AN, FRAE TR, SRR AR R A A . (HERE
R IZ I AR ANy 5, BB R MBS I, farfar i 2] 1 % T 55
i1, BT E R b — SRR R )7 e, A P

AR AR I, A —EXNERE BEA =M Fa® +b% =c? i
] REAE USSR, BV 1 i, Al RO, X, st K
ZHAUEWI Y fbiRE)E HETRE, 1k 7 bhEeRE, DLERIXTMLONIL, |y
—ANIETTE, XA IETT R ARG S T PR RS T AR 2 AN AR L
PHBREETE SR R A 2R AE 5 — A IETT . e, AR IETT
TEHIHARSE T B A IAR A, BRI CLLRE . 2f5 Eht i KN i
'$Eiﬂﬂmﬁﬁizﬂ InE2-3f7R



-
/ "
™
] 1
/ ~
i
f 5
b ]
!
| |
:
¢
/
[
i
[
g
r ¥
! !
L)
__________________ £ P
i T J
! = j
i ht !
1 L
: :
i - #
1 [
| [*~4..
. J

! = ’
: o, Jra
i s 9 1

K2-3 BERE T AR

Fit, B R Oa T RER R ST U E A=A
ki, a’+b?=c?. iEH] T IX—EM, fiEEE, R, H
R 7 MNERR A AR TR, I 2-40R .



0

12-4 Bk w4 b

RAEFEA R HIRUER — €M, BTFHARzEE4. £X 25, Hf
BB NIESLAE Rk AR i K 2D, R T — & SLTERTBI F E I A B
HEFER, BT SR —E 02 . IR YR B IE Al 2
5, SRR LEF 2 TAAITHIB00FRE K JUEA)  FEK
BT ZE MR B, e — B 58 B 2OV EE N e R .

UATIE B a2 +b2 =¢? ?

PRI HEA AKBL T a2 b2 =c? , HZIRECARIN, —fBLSE— MR
& BRI N & P an 44, R B b SN R i€ Bl 44 D9 HEiA
AT E .

WA, KT ERIA AT R AR A AREHEIE M K st e
e, ARZEMR A —Fifl . ZENIFNZ M LT 815 sE A,



OUFTRAY diRgiic s T ix—iEm i,
EREBIAIFE R TE, E2-spR, SRk g+p, W

A ERBHA— @A, LRI RNER N (a + b)), WitdEs

TR TR AZER Ry abe o FEATPRIE T TATRUMSE , [T 5

(a+b)’ =4X%ab+cz , B I ESiEa? +b% =2 .

b a
a\ L
b b

h a

K2-5 1F 5 3 43 2k AR v

HEE AR MUER, AR IR TR g, (B S H] 1 2
AT (E2-6) #IBhE T O



F
K2-6 2 B 1H 75 K

HIRIEDT T, A% (o) HibK, 1337 —AIEJABDE, I
AR 0 B AR = AR BRI I8 /N T AL B 1 = AR )
\1 3 > /D /N A
WA zab s IR ETRLRAf — g WEBS(H — q)7
o TR T AR

]
dx—ab+(b—-a)’ =¢

2

CATIEEIEEE
a-+b* =c

Rl



c=~Na +b°

R I & BB R IR T LT B A B gF. AMIIEIIARE 2
[ TESESC R, BER &M, XARBEWM, N EREAUUBIES. B
g BN LTRSS & RIS XS B SL 1 —ANivE. Bbjm, P EE
FHRRZWARIRX— WA TEA IR E. Hlhn, BHS  H  BUE IR B 2] Ji
EBBWH T UL Tk, REAREERN . & B fsa A
Al o

562 +b? =c2 (PG TE TR AR , I B 2.
e A 3 (AL 2

AR E R S, HIX RN RS AT
JIERNLiZ A BEEORSEIR, K HORIRME A SERIHEN . 2810, HEEE
EHRL T ST RS w R E B, A A AL At O FORAS A IR = N

FEIXHE, REAUL—EIe M. FATE— 7k A% — a5 fa
MEM =M, EXEM=AENNEMLE N, WE2-7h7xR.




K2-7 A =M

Z A2 4 45 IR A B R T e, A e 2-7 B 1 = AT
HAUHKERCAN o BIEH,  TEv it IE v F B B ek A Mok £ s

KB, BN K R 1.41421356. . HEE T BE M 2 XA R
K (R RS BB RE, B R — AN TR,

— R KB, RO . HE FC IR« 7 10 85 50 [0 25 0 8 1)
SE, B R B e R R G RS AR TR . A B R A AR
ERRI, AR AR R, HURT G NA R R A K
BLT “TFRH (140, fIE T < FMG G A 200, A B B
T, W3E) T GO EEE WA,

(ARG ERE, FNERGRHR FE-ANRILEEMAN, S3IRTA
K55 — B, BT AEBIERZE, RfaN2 BWARLE,
I SR IMEERR 2 XA 524 5T &, 1EAT RS il 130

Bl N AR AT AR s O BREC () HIRANTT . BERERERY S, TR IX 5 2
%, AWHINARTCT Ao

EEIATTHB70E LA, MBI B 5o 2 S BRIk A A YR B
AR REESRH TER TSR, A e S P KRR S A T
Ky NIRRT RGN EA FRE 227 52 B T B ) Pk
Ja, MNMPHE B 17U 2R RS T 5EARTR, JUTEAGEE e
BRSO R, )z, BRI U E LR 1K,

B Mg A — g FEAE, AR A E Bk . i,
oA AT TR T R R AR, AANIEBE R A K, FERRL
BT, @EAHER @R 7 U A R IR 2 8083
FREWHERERENIELZ —

) i 5 BEAE FH T BR T e 2



HESH, &M%Hm&&ﬂﬁAﬂﬁvﬁﬁmﬁM%ﬁﬁﬁ%
S, LRV TR IEALAS I PR RICER LT 2 B R HR Y6 R

VFjjﬂiEiXLﬂlﬂthﬁﬁﬂié;HﬁfoT@k/\, WK ) AT JE 5 7 A AT
o HE v WG — B FEAHME, FIRW 2.

EBCR — T B A = AR E, nER2-8fs.

D
2 o
e =,
\\
\
__..-—-'-"'-'

|

\

\ a

\\-
— r
— _ "

F2-8 BRI I B A =M

XH, RS RIVA e SR, M T FIEP R KA E], BR
A AEE H AR R BIE,  IX i R e 40352 B e B Y AR B L]
SE FRIRIR KRN

=MIENAMNA—EZ%T180°, fEERm F, =MENMAMKT
180°,

PR TBIAN— R Bt R, FEBRIET L, P o 2 TB) d R ) 7 — ok i
2.



M E, A S AL E RE LGS 2 E A, BRI KL,
B AEMERA B, BAIL SAAZ ME K2, 2 RKIIBE— 5
2k, EIEARR LT .

Wk I LR IE 2 R 2 AN ATE R, 8 K BIAT 1 5 H 5 e i
IAERR LT &, FFRIBAIFHARREK. %, & =4, "iedh
EUUYERT 2, AEIXEeasa) B, R i RS T, Bk BRI LA
Mo e s, mRANE L, AT MATIH 520 B G o R
SEOG, AR S A (A S 2 AR IR — AN R TITTR A se: EE
?i%ﬁ@ﬁfﬁ%ﬁ‘]%ﬁ@?%ﬁﬂ%, HR&E#K, % (carvature) 8
LN

% R IE B B s, IRIE L S A N R,
SO 1 A7 T K BH P ) E 2 B A BRI S AR, R R BH B T
Je FEROMI o G SR VROWE I (1 25 SRANTE], stk B R BH R i = A 1 e
BB 25 [A) e R R, (2Rl B8 R s . o DRI E KBS 1 SAE N 1. 75" T
19194, B[22 T 40 5 7t 25 %2 A FH = 28 150 2% S o Wl 381 1 S 2 1 £
RS, FEA KBHANBA ARRHE O A %1.61"£0.30". 1.98"+0.12" Al
1.55"+0.34",

JRE LS XA AEIFATR, A VIIEN]: KB 15 S A s i f
IS R AT, XS X E s e EYE, % B HH R 4
ORI

2515 ORI R 0

AT E S, AN N KRS — N E R — R
IR, B WK R S G e, TR Bk
S R A R S B R . A I LR A s F R
ZRH L AR BBk

BB SE R G HOR AN 36 R T <M M0 I ER S, Ak T
SR P i E R E—— LT AR R



TR LRI AR T WU R, SCBL T RSCHIORAE S, 8
IFT B R T A T

FEHCA I R, JEBERIR S, ARENRPARK.

1 =80 AN TTHI624—A TUHISA7E546%F, WA AR R, Bl £hmes
R 2 2 R—— KR 2R (WRRE BB IR BIEIE N

20 UK 5 ATERI330—ATEM2754, HAMELYER . REIUTEIF0I%, BRI
2527

3 EH: R R R T AR T A IR AR L, WO ERAMEA N, AR R
et HReESEANOER, MMUTZERETEERZA, HFHARMES. W IR CE A
AAET AP TR F IR nile UGB NEBBED 5.

4 TR AARER A, BIRRHARITE, RICEBIE — A,

5 BRI U SRRBR LA U o A B 02 X RO L AR AT 2 N — 28 T LT RnIRAE v E X
MAB(AR), EIIE EOF R RER, HESH —RIEH, HREFERR, S LU
JEAY » TR T BRI U 3% Bt i AT s o, S ARk o i L 5 5244 L
T

6 ARWILAT: MARAERK LA L, S8ASFE TR LR U2 LR R, —BEET EUIR

L LT R LA AIER S LT G LT o e AT S K PR T U AT e 32 2 1) X3 7E T B A 2R
R TSR PAT 2 2

777 X e W R, REE R S ORI, T AR AELE, Y
AN IE] CF2E) 2 AT Y, I 22 il R BN R BN T A 51 77

8 . e FARI MR — RS AR B B . Box i 2 B RS s DI Ty e A X g
s, IR RE L, R 8 FLE R .



3L REH: WL ANIE3584F

X'+Y'z 2 (N>2)

— N T 3584 & S RS .

)
Q’A{r o

+ N N (e 2

“RHRA, WEAT. "G AEMIMELEZHL K, =A%
TR, R T RBEC AR, AT T B [ XA e BUAGE BhAk, H
B AT IR o

P LM ZS IR S, AR B =T, WHOR S 2KF 7 d, MEE
IR0, MEEBURSIE D, H BT ENLH A iz
B



HEA19954F, MW/RIEEE M & T, #3) (BEEFER) F1416 L
BHT RS S CETEARIR B2 2 e ) 5 (Rubif AL
FIAESYER Y , A RS At BV g “IEFRA T E X B
gEyRE, 7

3584E R F e )1, BIAL N,

Bt R —<Rp 2o g

XYL IR R R 1714, R <R 9% 5 PR AE B B E
(R ol e BLAT W 1o B Eh KBRS, ARAENS DS &, A
MAERE ;AR 20 50A BBy fitt; b E AL, SGE/ME
bl ARIACE R, TS R RGE

IEREXRT G IVERS, SRR EIARE S, W 7GRS T
NG, JFHUGAEEM Y b 7OREE, SR HEORIHE, At
Ko (HIXANKIEE IAKI, AR TEEE, IR T 2%
M A, AN EE A AR IX AN IRAL B, B 2 A AR 5

TEN“RAP ISR S, SR — N ARE ™ E A G B KA
W, WIEZBEEARAE. Adfbbg —MIRRRER: ARIUER
NAEW, @NE T = REFE, O FRACKAD NARR 17 5% 5
IR RS, AT Es I N B R LU IERTsA S, WK
TR

AN A B " IR ISR IRIF R4 16374F (2K, ARt ADei:
AISHPLS A AR T — K. IBRFJR, RN EHE
EEEENE (GER) W3S, SRay RS - i He ik By i e B x?
+y? =z% AT THE)

pil



Al s I BRIk B B o AP A3 L 55 IR S, (EAE IR Atk —
N, BEAE AN IEREEAE. L, D RAHMEE T AN XD
+y" =z, X TR T 200 B A IR

MG BARIATUERT, SRS, MERA (FEAR) 1=
FALE N 7 ALY E: S RALHKE] | DEDHIE T,
AAE A= RN, HEAT, MAS T "B, 55
BEhEM/NE, HIE I AS3584E

JLJE, B — NS E RS, — B 7L E T 201
G, EHEE T NFSEIARE S, RN e AP % D i Tk
SHCER L MRS

2 EBRK =1

WHRH T RSFHEZE, SBEEET BT, EREIEY T
—HFEWRAER. X, 18 HECE BEARRRA T HROKH) R
T, MIEX S HAEEAIERR LT H S A HAE

RA T, A EA . R, BRI T — SRR 2 S iEid
BN, HIT5iEREE 3. R SR N A f, RER T
n=3I AL IEFEBUE, A TCIEUE ] A5 R XA i B & H

IR COHS IR, T B AR S 2R R IR B IR 2 A5
PEH IR -



X +y =z
x*+p° = 2°
;XT 4';V? ::.Z?

------

SRIM, BUFFATEE SRR 2218, BER19MHL W], LHrx
IR E R R A IR, Ak 2R DR AR EE R TSk, E T
i?ﬂMH%%%ﬁﬁ,%%%ﬁm&%xy,ﬁyﬂ?ﬁﬁhmﬁﬁ

TENEFEAT I, 18254, i [E £ 22 PR v B Uk B 1 n=5 3% H 55 A1
AL, BHE, 18394, VEEEEE R FAMER HUR S5 T 2Pk
i, FEE =TS . SRR Z G, ANRETEHAEn=5Fn="71) 1%
MR, RS AE AL

1847 fe 2 N XA B —4F, DA oG &R [m) Bl 2 B 22 1 o 7% 3
REE, EMRTEEMUEY TR DA XA KR LA B 1 M
—RT o e, BT AL R R R R UL
EAGERSE T8 i, XF8askil, MR EE
18=2x3%3,

Aid, AR TR 2 EBR R R T — A Soam BRI,  EORME— [
T R SR IE W, ESIREEEUSR EA AL T o RO 7Y
BB XA RIERIE Z], ORISR RS XK T

JRVE TR R R BR K H e BRSO, DT B 7 AEEEE, s
I )< BAR R B EIRUE ] 1 9% B s AT 100 AN ER37 59+ 67 EASMT
g A AR oL, R — KT 2 B B s ?

BENAOZE, BB ZOR B ER 9 56 R 8 I B
PLRIE 2%, B2 2119855, AREZCLKW 1Egat &L, ik
FE4100/5 K77 LAF 2% S AE R AR AL, B8 S e, FRAE S T — A1,



A7 T 2 BAE AR B ROL? ANRITE, Xpie 2 B AL . K
T2 IERECE LT BR M, KD EEATIEY], 2 Ak B B Ut
ATER .

FUEHE B T =MD, RZBBCER IS BT IS H KA
R . MRS H WA INEIEY, RAEMRERERL. SRR A
ASEHPER RIS Y Al B AR AR T .

KA - EFJE 8

ARFNENG S DIE N, R FEAE R D AEE E O . 1908
T, B ARY - RR KRR G0, due P R12m 85, SRS
SEIE Jo RIS AR 12 SRR, X — R T AR R RS
>, BWESAER T N7 IREX R 2B, A5 5 7= K
25 1RSSR, JFERR: MEEAEY] VX dEE, A ElUafh

W2 N, LHEEE. 20k, XN HIRREE. D At
BB AR Z 0 AN — e NHA B XA [ L, (EAR A, 985
TR R RARFBORE 4, AU IS A3 38 T 3«

ER19974F, FEB AKX M/RITEE ARG T K e, HXos
LT EZ RS T .

YA R IS 2 RS RIS, A DR ATE, T
JRTT . TEECL IR TCEOR I R KB BOAS IX AR iRk, Safi e bR B
XA B AMT N i fs 1 HEA

PROR AL 32 BT 7T — RO R £ 2 122, A AT REAN A
i, PRESE AR A AT AR R T X +Y2 =23 il AT LA
QRTINS AT



127
X+Y

lfr

_36(X-Y)
4 X+Y
$5 AN 2T R
y? = x> —432

ME, X — MR T EIRIRZR Y ILAE, JRATI R R A R A AR
R TP, B2 RUX, Y, ZHFP—ME0E0) , ATLUX A
2T L T BRI 205 R R A B AR B PR U (12,36)A1(12,-36) -

{EL AR th 2o A 5% S0 A A B 4 AN DG — KNI 777, X — RIK
P AT E TR O & Bt TR T S AE T aneT Ik AR 5 it A AR
B 2 Z R —— X R SC R, ORI HIE B 2% S5 A8 . ik, HiE
A L -G AR &R T IR ) 9 S 0 AR ) B — A

HSrRAE19854, H K b wt B 18 H et -SRI R824 oK
EHZERFR. e BESHEARL, BIfFEAE—HIEF L
a. by cffiffa” +b" =c" (n>2) , IS4 HX AL E H AN y 2 =x(x+a")
(x-bM)WIMHIE M A rT e Bt 28, 8 @A S-S E BT E,
(BN S RE RN IR BHIX PR a, R ¥s S ki il LASNIE 2% 05 AR AN i
3, X B AR, IR PR A5G A . 19864F, - B IR
WERA 7R A, (EAREOR 2 EOIBAEE AN B 2o tn ok
B il-ERAE A

SRR R W et e bR BB A RIAB I, AbE B IR C
ZeUEW] 7o E AL, NI B R 7Bt e B R R B T . R
HIE, et M pp i, it ik Ad, EECRAENEREN
5, LD IR T B K i ) 5 2R



BREENIR B B, MR B e LR BIE R . BRORE . R, $7
e EBURSENR AR 7 i, PRJ5 TR, AR th £k
B A FIREE DT TR E > T —3F

B2, IR T 19T L3RRI R AN LR AR S IE B AR
- S FE R AR, SRR RS A 15 5 RE AR R 22 AT, e T
BT R S — TR P — MR U 56— TR

19914E B R, MR Wrks =4 I S i (0 RHR BL - 9 SR D5 VN Y 1
P I 5 RE SR 2 T, UERH S SR, BRI M (B 2t m AR
. IEX B, M/REVONE Sk 75558, FHERZNH
BRZT AR Wi B EPaEn, it AEuZhiE. (HeRRRER
SCHAZIN , BUEE R PL2E TR ML W] e T BRRL R RIS T R, X2
UEI A A — A KR . A9 B 2l Pt b 5 B PR 2R B R 2 K8 25 H AR
THERIESIXAN I . 19945E9H , M/REMEIE | B S S0 e
WARRERBL 1M JE A4 BRI B - B3R VT A B0 — ). BESA
FASE L PO — R 7 IR R LA DR IR, BT AN P 4 Aokl ? )
AR IR, AR SR B &- R NAS e’ Le
S EARAN L, P REE TR T .

ETA NP R WA o] BEUE BH 9% D05 AR, PR /R BT e X A b i
Ao 19954F, M UERH T - A A AR RN R 261 H: 1] B 2 358 4F 1) Bk
LfE A

AR 15 i 2 0 2 92 B K B s ) ) < R

= A ZHEM B, ST, MRITRAER TH R FiXY
BNEK 38, BE R DIFEPIEN, &0 AR o B oE
H, mAFORRR 9L g A LR 2 oA /RMA%E (Hilbert)
L7 Yficte ey, A N A AR 2 S5 AR, M i)«
HAZEFFHIRR MeERZEENR? "G, FDFEE NN
FOLE TS Y57, R 2HEERAEUE I 29 DAE AR Q)57 1V 28 2
fii’eo IAEMR R B AN 75 73X R<BERS”, ANENIE A KA R R
A,



B KR AR 0, BONIX R “BERS RIS guE By 17, 24K
e et Hrb, R M Z S BRieeE. 20084, 75 KEBAE
AT RR IS A PRI A S o 35 AL S A S AT TR AR 5] R Ze 57 (Elliptic
Curve Cryptography, ECC) MNHT-LbHRFm, A% EuhE i oS L 2EANA]
R g rma”, A T Bzl FREHTRE.

VRN —RAER AR IS SR, ECCH] IR ith £ 55 2B R R L o ok
AR, MIARRRAESRRN T, BRI R RR ™= . Mz
N, T KRBT R BRSARE 2, AR BAKERK, 1t
SERCRAREE R s MAE R RIS SO B, SR ) v] g
FEBK. gh, BREFEE—BARIE, & REIRAE R UEERSA AT
PP

IMECCTEAR T RSASFIAH — L8k fg, HisATHLHAEF 92, R
) A e A R IR ok 28 7 R AE A BR sk ey oy DL 7R 20, i M TR 1
B7 DUJRBETE S ) 8, SRECA RV RIS BH AR 45 6 1) 7 24T n 25 sl

Inre
o

fR1E 2ol W HESR R, W F 300 RGN R T IREGE (p) LA
fth £& /& H1 5

y* =x" +ax+b (mod p)

P € A mi(x, VAR S, AMIn—AN B 10, Ha,
b, x, yWAEGEp)LBUE, HfE4a3+27b220, pR KT3I L. @
i FEp(a, b)>R K RiX Al £8

Xof B LRI 3] #h 28 07 #2y? =x3 +ax+b , & Bix H 2t I AT
T TR RO, H DURR I i Zey? =x3 —x+ 1B 0], B3-152y?
=x —x+17E SE U ARO[ T 2%



bl

»,
- -

-1

3-1 SR _E y? =x3 —x+1
P 3-2 1] 2 A ] pil 2 y2 =x3 —x+15%F =97 B i i A%



13-2 BB J [y ? =x3 —x+1
AR, MTER1, 2RISR R sk E3- 23 A
i H 4R, BASESH R fhg IR SRR T B O A, AR
ﬂ%%ﬁ%%%?%%ﬂ%ﬁ%r%ﬁ%%oﬁﬁﬁﬁé%mﬁﬁgi
A7 TR A RS T
HRT, AR A 22 T2 1A) L0 4209 SR vt 5 it 2 1 ) B ot g 12
N, R T 2 7 SRR 3 St ) B R A (R [ 2 A e

(ECC) =atithm, Hibh iz b BARRSATE HABE MR &R, N
g AL B, R HJEARE BN EERAPINEBOR.

ZE TR 358 E I EE A = X



B Z A e 1T LA SR 2% B e A T (S 2

Z /DMK, AW ECEA SR AN a] BE 1 5% B R HEUR H AR
A RCARE ARG, ARpE B HEERE 8N, &%
ETTRERITHSEA LB TC AR AT

EREANERET, R2 NHFIE, WV —F R T ERREA
Bl —AEER, T E AT RN — M. (BT R 22 ]
ARG 7k, BMETHRNLC EAA BT, XEARIR S B Cnl LR
RIXA A, XA NI I s A

FIERX=F2F, AR REHREIHET, BRRERER
s AR TCRBBUIIME, TR TR BRI M
FE, AR PR ERR A< PRAB ML, el 1 SRR A8 12, ER 1AL
AR, IR T XSGR DT RERIE T, KA TR UGS BRI
s R T BRI BLg- ISR VTR SR R AR I 25 & 5, HESD TR
FIRAERE. ...

— BRI B A SR I ARAR T, 1% 3 R R A T B
4% 7148, A ANE T2 X3RN BRKE S BB3E, IE2RA
AT —RMEETRN, AEAHTHE.

1EET 2 FETRA MG NS SI0E, S SO RIIOR, Bod e
R TE A8 TR O, FEARAAE, SR A L

2 ROFY: RGBS, I TIORIARIER, AR IR AT % 10— K BRI AR

3 EGTkMk: EIT RN RO R BT, SFROOVRUNORE. X
Heth— AN EANIRY, IS XM TG Fiol, iR

A TR BRI R R G, ERAIRR THCE R, SR
e RS A IR

5 U R: FORIEE B I I A R A

6 A I-ERFEM: 19554, TEREAATIN N ERSIN L, HABFFEH AR LFEFER HER
Pt 7 — MR 7 R IR S R . — MR 5 RR -7 51— 8 Al — AN M- 7 41 58 4
PO

7 RS 1862—1943%, fEEZFAHER, TEWIT T AREMER. AR R . JLA
Seab. B JiRE. WESE . BECEIR S, JRE R T RE W S R SR T A A R A R

Bl



A7, [, ki —MIEERREES, RS A R 28 AR R R 2 2 T BOx ik
Fro

8 KEBIN 7o AEHerh, HOREREE D, b I BEE L AR aeiR. 1
a1, 254X, BT LA AR Ox5. ARIEFARIEAEH, KRR MRS R B2 M —TE
Ko XA AR S THE R R B AR T U LS U A B2

9 RSAKVE: —FAEXRIFRINE FE, EATF MR TR 2. 19774, %5
EHPYNE-ZEERE (Ron Rivest)  Bilil-f¥ 25K (Adi Shamir) FMSZHE-BT4E S (Leonard
Adleman) —#2HEH o KO BB R B0 o3 R P ME S H e T RSABVER T 5, s 2, Xk
REEEAG R B oy AR ER R A, RSARIEER T 5E

10 Fif DURHE: S AR AR S 2 —, DAIRE e 5 e 2k - B DUR i 44 o ] DL SCRERR A
AL ECE IR, B B WESGHN —IulaF M, AT O GO S &SR, M
B e DL 7R R TE R BT UL, o PR B DR B2 H AT FC R 5 17 o

11 2t () AETHR R R R ENS Y, BRI — AN IR A T BN A {\displaystyle m(n) } AN K T 1]
AR /M\displaystyle n} )2 TG ARATHI GGG — SRR, HREHHL 2 T
() B0 SR AR ) 1) L

12 BSHon #: B Erh, MR T RRIEFEANER RN BOE H . mAESEEH, R E X
logp as& 6% T4 € Kakib, A — 1 Hx, flifdby =a. MHFEML, FEARMTEGH A A B Ak X
—MEEC by s T EEON #logy ast TR 115 by =allf) &k,

13 SEfE/RAEAE (Mordell conjec-ture) : T19844F45i2/RIEHT (Falt-ings, G.) 1ERH, &R THA

2 A7 B A R AR . FLAH, SOV ERBUS A IR 9K, COk EAREETE (B0
2, HCM TR AT, MCAFAHRZ Mk CEREKTR D



4 - AT ek~ 3 T T3 NI RLE

J f(m =Fb)-Fa)

N SR AR 43 ] ) b 2y 2 IR 22 /02004



MNZ i 1) 5 HE

HZ IR E L IR oK, &8s — ik AR ®A L,

ANTERTA64%F , /NI 1192 18 1% 0 BIEC 15 4 OB T3 A 1065
o 2 BT B0 L2

59 RIRINGER, 2V GIRATR M 100m, WIE4-15R, 4
BB FI100mI, S CAFHTIC T 10m ;T T4k
B, T 5 R 10mIN, 2 5t X C R ATIE T 1m
B R I A P ) BT M 1m, 77285 5 f L DR FRIE T m. %

2SR E R SRR R e, AEXITEEAZN, H
REZ WS AMEHE R AIIE, i st ca g A L2k 56!



R,

ik T 2 S .

——100m———

S

f 1/10m-



B4-1 220 1 £, 5 o] 1 3 4 2 1]

WS K, B ALE. REEINSE A, XA
BAEKRERAIE, DOVHEROR—H B, Tieilzia, 65/hL1

S L. H, BRSO R =, FERER T
Wit 12 1 O . “

B B, N A“UER A 7RI E REIE S EIg i ?

ZiER XA, RAREBAE iR R R i Wi sl — M E
%, BRI B3, R R A AR IE A B B, 2 4n]
57

RAZW St IASEl ISR JERR Al 7 3kt Bl il fEiE
EZVR ST AUE B A B, R AT, B ER A SnZiSE BiA
X2, WSS, —H o HIELY, ARSI
TN

1117 24 B 1 i T A B e [R) BA S 2 Y R R, 2V S8 it 1
BN —BO B A —RIRIEEE, IR 0 F, R — IR BT eI [R]
I, IR AR T AN TE T N

Tk ey, XATLT/NEMNIZAN0, IOV RGIXFE, 2a4 s
R RITE, PRI fEiE 2 B . HIXAN T3 /NE SR EENO,
KN TE 534~ 07E 4 AT BE A i Bt i sl TR) Wi 2

FiTbL, 2S[a) S E S RE AN RETERR AT 20 7 B3/ N EBIREEANRES T
0?

A —NEETE, Bt T B — & A,

B ZINA R AR B A1, EAER LG, BRIFHeH
R EE PG 725 R KB, BTGB FURECEA R ™,
HEFEGE | HE N B .

AR SRAT B IR 4 320



W, B IRE AR E A L2 H?
AR

5 BT [R5 ) — BN T R 3, (s il T iz3)
RAFTE.

bARAT 20 T BT 2 1 1 B B R TR A, S
[y R AN IREG . B FOBE 30 RIS, P P A 4 5 EEL S 1

ALIRZA, B HRME . AERE— B TE], B b B e 3 1 s
e SUNITAY: s EN ol 2 DAY LR e et DS Reche

KA MAREA R 2 50 3 (RERERD) .

Femf Al e) (RRED TMRH], JTCseEdl 7 B3/ M ErEAE, |
Wy BB AR . MR IXTERRAS N B — @ FEAGRAT, 43 tH— N E HIME
PRI G 3 2 AR R E o

MIZAARE, AT AT, X T2 S airie, Z% R e 7, 4
BRIy

T AR A2 g 52 AR — B T BV 70 B B i >4, 1tk
ZLNE . WX RS R, BEEFAE Lt a4,
s T TS NEVEA, (HEBIAE-SA e R AL, AR
FLAEAE o AR 73 B AR K

XA R R SE R e 44 1 250, e Xanh

LR (OTEX Fl[a, bl LiESE, EATEREMFR), T
[ rde=F®)-F(a) . BT FIA, 1PN TR E
7,

(R REA I, RS SH L CUARED AR
.

7T SRS I TR, ORI NIRRT AU A
SN EATTR: . B y=1(x), dyRyMBsr, o
)

9y, XM FERINTIr T D g . U B R e L



BB — R SEGE Z R AR R AR iZ R D2 R R, InE4-2PR .

O

K42 FHE VI

Y FOR A, X S H OIREAT — NS, wi R R EE(x).

AN 58 SCHEFE DX 8] ) EL R0 R U (x) SRk, W SRAFAEm] TR %k
F(x), fHEIZX RN AT — S # A dE)=f (x)dx, WILEZ% X 8] st FR ek
HE(x) N R (X)) R 2R

CAIFHS (x), RIFEREF(x), AR ARE R, Hie
RAEFR e ANERD GEBBE AL EMEI KR, HFE)RET X
— N EBREL QBRI ER SR IR SRE T O R R EFK), Bl
—MERER{F(x)+C}, HHCREFE.

ANEFRR DR R — N ES . B0 &R ()X [][a, b] L
PG AR, E A XA L —FE 0 SRAFIFRER, 75 H )4
7N E B .

RNERT GRER D ERZAMT, (HlEE WA e kAN, S



COMIEBRBAEERT, 2R (TS AT LURE AL R E GORI A 2By, B
[ 7()dx=F®B)-F(a).

FIt, AT NMRRR S e S SR A -
JER N AR ER I A E R 0 &SR TR, 19T 17— DS RIS
RS, R SRR G TR, s T SRR IEAR G R 1
—RERE L, o5 BN

WA HELE, JFHIEATE R T — e R R, Oy B I B
— VRIS R R PR AT P 358 207y e SRR TR 1 I e s, B B T
T AR

HER AR 27

BRI 1 S8 7T 201 AR 7 1) A BN N K A ) B v A
(B F AR 703X BB R Rl R I, B0 FRAEAR A — B ) LR —
HFR AR EREHERMEECA R E R BRI S, AT
DB AHAGE R T AR, RIUAR 70 B 2l 57 AT AN L Fef 5 B
W b7 20 S I A e

AR 7 T A ORISR AT JE R A2, LA KA dn4s, 3=
FERIX N — I TR Bt B AR U BESRAT JE R R T =
%, PN IFIRIIBR PRI, BRsarE17 LR BIM B DRSS R IFaE
SRR, RHEATTI AN A RUEEANE 5 o

XN —IFaa b S 75 MW AL+, ETE S S8R At A g
WAFHZLH A, AR 2 SUHAH E AT B e 15 il . AR iz nl
NI WAR B SRATT 8 kX B0 B PRAR B 1 [RIIRAR, T SReA JE AR
Be P BT BUDLAE e e b, AR DA 17—,

B, RS LR 712 B AN R R 5K B L,
A —AE KT 16845F, SR J R R LR 18T RO ——doRd
or, ARWIE XA F RS T R RRE 2 KR, Tl B R,
b FAE LRl 58 B A8 s 1R 5, FORIARESE, Frbh—E%




HRIERK.

XA BRSO IR B RORAT JE R HtaE, AFEUR M H SRR
JER M T BUT IR AT e k. BARSRAT JE RBAR N B A7 U,
B e e 2K B L, AEAEDOBUR 1< B B AN AU T AR
AR o 28 K, R RISRAG JE R — RN N2 T /MaT
FOUMARA o AR R, BR TR IR mA e R
A, ME— B2 U BRI AR AT JE K

17165E11 H14H, A7 Je R Rm Kadh A A 2 R Ay . A8—
K, AR IEAEAS B0 el B A M B KR R R, R B R BT TT
HE AT

Pi s R m AT B AR, I A) L i 2 I A A3 o

IR, W HAERE . SRR R AR UNRAT JE IR R
MM RN FENNPI NI RIS BERST, AR AR5
oL, ISP NS AR A B IR R Y o ZR ) R B O T gk
iz, HeHSEME, RABRME: m3Am e ks 8 BN
o, MWUSEAENE, e BRole, FA 8. AR FE
He

XX RHK, ANEMATETZ AR, SE)E G- A0 e R A
ARG T —, HWIGED . AW B i TR ahE g T il 55
RILT AR, BRI EAKIH U B SR AT JE R VAR 0 AT SR &

WM 2 R e AN EE, BEENZM NP RRRILFE A

PP, S8R T K E e, #Es)E R SRR A TR
TR R R

By R IC 55 /N IR B FE L

“NFFHE, REAR UL, ERERE VRIS T
Tl »Ail—Adr >, LRGN, (EfoR G R], EAbit e A
NFRALIRGES 1 At T 12 /N



17345F, JEREHNTORS 17445, X0 BRI —E Kk W
6717, BRI, Bl R RIE R T T /N R AEARRE LT SR I
SRR B

FE B S, AR TR T T SR S — R BV AS (4 2 L,
@ﬁ%ﬁ¢w¢ﬁ%mwﬁzg,@ﬂ@%%%%mio%m,ﬁﬁ@
Kry=x2 [ SO, T

J(x+dx) - f(%)
dx
B (etdx)® —x*
- dx
B x° +2xdx+dx® —x7
- dx
_ 2xdx+ di

dx
=2x+dx
= 2%
R F B A DL v SiE 2 AN 2 A H R A= 7E AL BT 55 /)N 2 ) ) B A2
M RIS UiRETE, 28—, 075 /NEdCAES BEEATRRIE (O BEARE

N0, IR ERRxZ) s B0, UG /N EDE R0, DL
FERIT, +dxH I dx i B2 T

FITEL, B3/ NETTERAEO0?

—£2x )LNO, —2 ) LYAEENO, ARG FES? MU,
M NE R, LI /PNEHARAKTOREERD, AL, XAREY
7 I SR A N P A 2

~()-




] 6 K e A B SRR AR KA I B, ARSI AN B, R — AN T
B RS AC TG, 0 SR R AN TR A, T AN AT
%%@joﬁﬁkﬁ:NE—Eﬁa%ﬁM@hﬁﬂ%moﬁ%%¢

%m%%M¥%E@ﬁq%%ﬁm@mﬁﬁgwno

EAE M NIRIRITE T3 /INE,  H B SCER RS RRR 73 IX T K A K
RG? ZAPE, WARIGERFER, AR A DS RS R B 1855
NEAPRIIRAL. B, XFE— 2R, AMUREEEANG, SRAMER
EREANT, BAEEE TR N RERAS .

R NI, (R M FE AN R—— S S AR AR IR L
Hep T 2 R EE ISR 7 RIE A FEL L, gl 18—
REEESE L

SRR IS 12— R BUR B RO, S R IR, A
SR, TR A BOREAE F AR R AR TR B SRR A K TR, T
ot S S T A B AR R, o AR 6 15 e U SR TR SR . T
L, (AR JE R 2 S5, HOERAT A T RS S, e ik
TRV AR M A i 1758 A e 7 XA il

R IMNER R, PEEO I s S, T ARPR MRS, R T
TR

1920, VEEECE A PUIHAL T DAOR BR PR Dy Bk B IARE 7 o0
R, FIARPREIC U T R A T, ok FE R e SO — MR
PRI

ﬁ%l%liﬁly# (X)%E){—ifo E@%@B:@zlﬁ‘lﬁﬁ)‘(’ /?\'\X:XO +AX , yA =f (XO
+Ax)~ £ (xg) » # FRIIMAX - 0AxAy=limAx - 0 f ( xq *AAxx)~ f ( xq )= f'(
xo MAAE HA R, WIFReREy=f ()7L mixg AP, FHFRRIZARBR ek iy =1
(X)E Rixy LB FE, 1]/E £(x0) s S, NIFR R Ey=f (x)7E mixy 2 A R]

~J o

A PR R (s B KA D e 75 /N S BB IS .. B 18
B By e A B e RE, AR TN EE, ERIRBIIL
T AN ERERR AL, HRERIE R R X



AEA N PE AR PR lim AR A], E =2 BRI 22 2 SR
HrRE R T e-815 5 — 28 IR 1 “limit R HE f5,  FI0 48 5 558 1 75 5 AR AN FE-
HAAEMT BT

BURPRFRAR A IR R ST T — SR B 52 200 2 L.
BLBRALE ()T HISEAF A S A S, MRS — e >
0, FEAE—16>0, HEA() <|x—x,| < 5w FER
| £(x) — A| < & 8, WHARBRLE (o2 Ty 1 1
B ik

Iim f(x)=A4

X—rX,
ZER, IR LR

HRAS— o REHER A SRR 7 BV A £ H I se K, i an Tt A8
ABH S & At 7AW AR, ARl RS AL B R B
g5 - A

ZE R R I B B

S TR I 252 L DL RO IR 00, B A B T S 2
TR A 1L, AR RIEAE

17t e, JATHRER T 7B 8
TEHL

1912 4], FRATFHRAR 7 AW 7 (8 B8 2 L {3 B AR 6 8 S5
&, NI 7 EUCHE T R ATE S BOR .

b, BATCHGER D KB T R R e e 2, A 142 T

mo

e

BRIBES, M T



FLEESRA JE AR W AR I ORI N2 B R A 95 SR IX PR R L i 7
Re: “EMLE, 5 /MIHAATRT R, BATATAUH ek FHEE
IS, THEER BT I B 32 75 (R AR B, THBLREE T7E 47 BH R 25 il
RIEH......”

TR TR, 205 W, £, &, IAEERH
AREEGI, WA —EXOGEM, ERIUUR ARG, e dtRt %
KIERI TR, BMNNERWEREIIT T )a, oL ERBoEEg—
BrimWr. HEERD BRI SES RS A A BB, Kk e
K A AN U 5 i o

1 R aidl: SCRERRR A, AR e S s Ry CRRARINEARE) AR e i 4 28 - AE S B e
i WFPE e (Thetis) A1 9% i 51 3 B (Peleus) Z ¥

25y weekdly=f (x) FEXELEEE L, MTIN—Rxg, Hxg A —MEEAx (xg +AxFE]
WED , IR REBE NI EAy=f (xg +Ax) -f (xg) TTELERRAYy=AAx+0 (Ax) , HHAZ
AEIT A HEEL o (Ax) RAxHImEHI L5 /NE (oB/FR—M TR, MiE7E) , WIFReREf
TE Rixg AL AT, AAXFRON R BETE Rixg AHR T BRI AR Ay 1) B 7, i fEdy, dy=AAx, BEES
— it A dy=Adx.

3G A NERRAER M. B, X T — N EE N IESHE KA, — AN SEEUX (A
R AR AT CAER R A AR AT T b, 2R ELZR A [ R - IR TR A UE R —
TERISERED) o MRAZER MR 2EE — e, Kz ek P TR ek B i 15

4 FH: Mmdy=f () MWEZREXE—mxy LPE— N EEAR, REEAEEAyS AT E
R A HUAEFE A T-OI AR BR SR A7 7E Hoa, aRloN7Ex AL 34, d/EE (xg ) Bldf (xq
) /dx.

5 F0ARI: fEalAlih Lisal RS, M T REEEE. EnRihET, AR
XM — N7, HxEA. WRMFAERU, WHLURISE, Huer fixeU, UZAKT
& MR RGRAR — WAL FFEFRARE mix i — ATk

6 G e —MEERIEE. EZRT, GRS P R g E e = R
I — A 5T

7 A B R VR R o R, AT 3T pR AT R DA I 9 R ORI A 9% R 0N R TR
FFRBORFRTR, e AR B Oy — MR IR = 8. RIERRAL A = R EOCRAL K
REOEA, AR R MOy — R R AL

8 IR, — R HT(5 5 5%, B UAHTE SRSy, WA & RfE 5. ¥
ZPICTENE SRR, WIESZR. T58 PRiss, B AR A 1R sZp A (e 5 1Rk



éj\O

9 F P AR e, TRERCE I — AR A e, SOFRr IRAR . HLAE VR 2 TREEOR AR
WHARSUR P #A T Z N, RARENY RS, BERE. BRI RS, SRR LB
55 Gt R G Rk Ak B

10 I TRE: — T TAE B S RGP TR SEI R 2R S VE AR BOR, BN H 3hz i &
GURIEDR (BUEfRRS) « Bk, Mg, 17, i, RIS, SR AR TN LT
A 1 A AR o



5 5177 MIRHERDEH

- GWL;M»
=gt

RAEARWL Tl ak i

R, FHIGE HABR, RmEHIK......

A AT, NRNNX DI ERAEM T, A E, A
RAFNIE, RMZEFAEA 571, el iR 2 cisks .



SRR IYERE] T G I, PR — UGS E] T RS
IOV A VAR, AL, REAL e,

iMa, DAABOSAR KIS 2 B AR, RS B ARRHA A0 5L 5
i 7KW B 2R gua AL, IR R R

SRR S

17274, AFiudit, SefE DLEZRAUS R th 22 28 T B gdinfr R4

Lz,
o

HIRARR, 1REFEN AL AR .. AN —A AT, HkiE
RN BTEH KA. ERK GBI, ARSI EE

=FlF

) AN Z P BSECE — BL AN N KRN A, sl 2 26 HE 215
[ IRRZR L, A OIS SRR 1, WA — 2 AR A e
vEAE, BIRIAG TERRR RN ? Ut 2 Bevs 15 20 4n b i A A1
e ? RIS TIN, RRBATEBUL 7 —1F5F, BRIAEIRAEH 2R
WA AR, AR R A AT 25 FR T3 A 51 7338 — i KR 1

PRIRZR B M AL AW S 2ot AR LT, i R IR /R 2R, X
NAASERA AR, K5, FUOTE 7. TRIURRER
SEEMMAIRINES, HorRhiE 1, XA S S EE T, AR
S SR PR IR A T S A AR R T K

HARSE R EAAFAERS 2 WURAFAE,  ASERB N AZ AT = AR
WrFEe, AU ETN. 16664, AMESINFET, LEBILH 2
"REAT, WA H NEUES T NSETS, W22 f ARG Bk R 2 5K
2 MR TR S, AVBUEIR B A Ak, AR AR AR SE IR R TR
EEAR, EREEAIS AW, BB, P, T EA
BUE . RRGI 12wk AR e EE ) LR A X R 1
TR e R M HAC S IE: AR 3RIEAL T B A& ], Hoxt
a5 A o7 B 1A UR AR f%. 7JEoK, 16665 tLgFR N



PP T I

P TSR AR 5 2 T

BAWULHEE— R TRt BT 2 iss), AR THH,
LRSI B PR N X 2 XA )

KA AT ? ARt A RS Rk ? vEvE T, XA
AL/ EALIB A Z HIRRAIT S, AER, Apifufibsk, FI5iiE
FHPEA Fris?

K NIHXE R 2 il BAR 5 2 D IRIFHUR, D a7 S a il
R A8 — TR N LA

m A TR R, AT EE A EFIR SRR
W, AP I LR E ST RS S, LR L2
AT AR HIRE FE O, HARRIRAE E SeE ke, Hiz
BN & R o

Jaok, XEEEERE 7L, FLEIE R MO, YO RIR R
SRR AN RIRARIR, BikEEmAR (E5-1) o EXAMHEEKR BN
e -fEshE, Wb, MESVE AT E AN EE .



I5-1 FE8) %% Hh O A 2 15 ]

e ER ST E USRS SN ENIFE SR NS XU Y ALY 1A
NIty e R RRE 2 1 o3 B0T IR, Wmise T ARKKE S
Lo BT, “HULUIES: | — T2, HRAERLSIRKEHERTH
U7, WBHA TR BB 1 s BRAE RBH R K SEBRIt A (HAH/MB
RFAJRIEBTEEIL TS, HEEMZEA M (RIFisfTe) » EANER
AT — RS EZ H.

RFEJERE, P SRYEZ M A R BERE, TR AT E B
EARIER, iR —MhE (E5-2) , AmHES H IS8 e,



XA E RN NN R F i s AT R 7 R TTk. anEls-2fR, AT
EAEHFN A R R EAR (BI5EE) , Ha, by&BKE,
A. BB 6ty t5 t, NETE,

B 178
N
ba i f

K5-2 JFE #h e s A

TEWEFER A IBATHRIILRE S, T A AAFAE — Rl kAT 2R R
B EIEAT, ERAREER U Ear. o5 BT B BT 8 AR T
E A, BT EARA A E R B . XA TR R
HaWe? HERE BH 6] R 5| 7 A BRG] FEl A4 8 51 ) 0 5 A2 [F) —
73, O mEEE AR R ? X, TS BB RE 4 A
2%

JFE e B & R 51 T UE W

HEE N FEH R T —EE S, NETEEsiErs 7
WA IR M IESL . FAE1645%F, vEE R 5540 Bl 4% (Bulliadus)
PRt 75l I EEE NS U LR RIERE,  TE R ANATTAR SIS T8 4 56
A, SRS ERT.

1B I 2 ) AR R P 7 U b, B S HE PE —E & — MR,
- HLipi 2 T 8 50— e RN SR e Y KR MR TR A, ik
7 T J7 I EE Ok SR AR 2 R LB 2 2 ()™ A% . Ban, JelE 244



HIVIER 22 o B s R AR RO T, — B AR AR WA Ee, ek
O < MBER T 7 U B RIUER, Al — EEE A A IE A

b i) A= R e, TR HRE =% L E e, HWE
FERAEEE CHRE FRELK. MEA T, WEREERE T, ki
WS AEIR

16844F, ey BIGIMFE T TV se X TR0, A B CAE B4
HURUE ] 7 IXAS L, MRS T, RS R B B A U B
TR IF . Bis 7 sl SF & S A AR A&, ST
(iRizzh) Fhe, BROTES=EM. WL 2 @A L 7
A B ERIRIRBES . ROR MR R LR, IER T AR BUE
151 73°F 5 I L e

16874, FHIEMG TR BN N IESUHAR (HAR I Fe R E)
ARG R ER AR, BAOL 7 B R RS — N, T
A 51 1WA EAE IS P E RN R

NKIBT T THERMREZ S AEBEFRRIT I, A Ef D57 #0854
fi— No BTARAART, ZRA DA HIET S i LA ok, 5
St A 51 S R B . WTCAE16745E KR — A <51 i
W, EEESFEAWE ) c e WS, P AER, &I
[l 31 5 Ja S RIS A 8 K v i) 5| FREE MR . X3 R« T4
G177 2 gl B 7R A BRI AR

(F, 5 N TAT RS R 8] 26 R RIEAR, 1141 bt
FUF B CIST IR A R ANE AR, 45058 5] 7 s e %) 5 1 1A
— k. R, ERSER SR LT R 2R T FR
YER . BN A BREEBIGE 38 3 (1 10 IS BT 5 5 4 i 2 3 imssk B © py b
@%?ﬂﬁ*%?ﬁ%ﬁﬁﬁﬁ*&?ﬁzw,wﬁw

BLZE, ARSIk T2 R (98] 5 A BRFT 2R 18] /2
[l Fh F7. R R TG T Rk, IR R R S T LA ik
1,



HFFITIE] 1 E EG

A, RS B R T I 910, AR RS T
A5 1A b5 1 EGHRI BMME . B T — ik S, eI
BV, ARSI AR MEVE RN e AT R 51 A T oRAR Z TR R 5] 73R
Ko A AR MEHER I e AT 5T

HE—HZEE, FCUFRIIAHHMFSGE R, XA ENA5
TIER T — e BN &0, T3 51 hsireik % 1M
6, B ERE SRR 4T 51 772 At S SRR 5 &
MR, AL INEIER SORET 17 51 J1E .

17894F, RICHMVFHLE A S, P9 oK 1 1as i ol Jfk
FY o ATRE P A 57 B AR R K /NMERERm o 9 FSCEE AR P o (15-3) LAY
] A — AR A AN 22 38— TR T RAESCR B, SRR DGR B
T TS B MR I T, IX I EA 2 ST S AR LU
O e R IOCPE R AL E

K|5-3 & i s s o = K

i, H NI AR R Rk BRmy [7 e B 5 A 7 i 1) /R ER
m. £ G IERE, HFERRESE, SR RN B ARE S 1 BIRH
PHES. MG, RSCEFINSE L T4 51 2 RS BGHE N



6.754x10"11 N-m2/kg?.

XA BUEGZE A AT+ Heil B bR HEE A5 1 G=6.67259% 071! N-m?
/kg? GEFEILG=6.67x10"11 N-m? /kg? ) . HEXZ )G, T HIWE A
A 51 71, FATRT A E5-af R A KR .

F

I 4

—

_.—.

m, % m,

Eeh 20—%
K5-4 A5 TER R EE
Fi« Fy: PINMAZIEIHISG] T,
G: A5 E,
my : PIEIH =
m, : PIR2H =
r: PR (BROG) Z TaJ R

IR [ s FRAL RN E , FROSALNAET (N, my Alm, KA 8T
5 (kg) , ALK (m) , HHGIERIT6.67x10H N-m¥/kg?.

M ERAKA, FATTLLEMHE B 5 I R 5 R . BEA
K, WERXMWEHAZL, (EFERERE, A IFREEAE. I
LA, ARA)PREECEANE, JIRERE, AEAR U ATEER, X
YA YAy 3G KT PR B ANAR IS, e HBEANaL

JIA 5 IEER RGN



PHEFRIE A SRR R EEMEEE, a5
FEREMILA — B B, pira NI 5 51 147 2 B0E RS
TR, XAERZFARANE (8 T HGEE & X — € HiRis k.

B Baw, BATRAEEN T HH BR. FHUOCHIsF e, ANKH
EEERW i

ALTIVERRR, A5 8T8, BB NSO B 8T 1R
B, KRIAASIJEAIrERE, ERA A A B KR b .

191 20°K, BHAZA TR DK B AL H R fR2 a8 B2 LE B {E R, BRI

IKEPUER S . R NI 51 7 Bk B g REIX R L G, &)
RIZIWATT, FHHREBRRR T

RAJE, BREHEGT SRR HILT, S EHR KR H 5
1004 2 A3 D 1RSI FLIE BEARRE 51 1 K 20 B IS e e A
Bl AER RIS IR . 28] ESAES SR8 31 7 ER R 6 T
E TR S

2 BT B AR A R, FC ST LU SRS 55 A X e ke 3k
Rff?ﬁoﬂkﬂﬁ¥%,G\m%%%ﬁﬁﬁﬁ%ﬁﬁ$ﬁﬁ%%
FRUBHF R, JUheRI, R SIARRIAI¥, Foea, W
AUFHAE . AN, S easiaoe, RIS R

%M@ON?E@E,%mﬁmw,%ﬂﬁ%ﬁﬁﬁﬁﬁﬁo

(ELF SN HE A B RETR 5 i KRR SR 5 AT, T3 51 1A L JE )
T AT XS 18, B RIEEAERE . 2 55951 J1 A5k 5
¥, —HEREE. FU5m5] s e A EE .

25 15 TR 216 B

ARSI GERREs, REREEERE. BEE. REE; X



N—FFEAE, BERRHORRH . RS P K RAK I 5T 5

T2 I TREITIF, FARZ I I TALE T . A TR
RIS, R REA TR, #7745 5] 1T
0,

TSI, AR T B R EIE O, AR
PR R0, AL 1 TR SO R i, IE B 5 - 3
T VAR 2R P 5] B e 7 S T B A RE, it
15 JT U SR A TR AR (B (A . LSS, 1 SRR A
O R

1RRZR: EEBEZFEBER. R TEx. 1BEE B Mo E Kisshf =), #0%
NGEZETBEZ B2, HERITUIRE FBUa, B8 BAreE, GRS (EEE) (8%
SRR (LAY 4.

2 JRAERT: NPy R E AR, BURE BT, SRR

3EL Sy —HERLy, R AR, e M R e e h b AR
B, EOAUEMTREPADAFRBME, BE-DNEEES S R T WM R M e, t
RO ST . AERIE I H 7152, B0 A I B RER R AR SRR T I X7

410 Ay HRITE R B s BUE IS S, FRAE A (G0 BEAMIER .«
0o F37 1A FE I A a0 BT AL O BOR T i 44 1) o IXRPRCR AT LA 38 77 By BEHR )55
AT —Joitu A, e Ll LA F1 & Fy 8oy T3t

5 LR S IR J & 2l 3d L 5 AL ER g O P B o [ Co e B R S ) 1], A
AT L RN

6 FHAIESE: — MR E A ER SO T A &R, B E hEk s, Mgk
e HIOTFBEEFT, K/ANVATHZ R EIE .



6 Kihi A mFEMFERX

L =0

AR T A AL .

FENRI AR B, S il < 7 1 T () 2 205

AL, tF ERAEWRDEN, RESNEAF®EE INETS K
W, XA R AT Oy 78 K8, 35 B N SRR T FE A T B SRR AL 1Y
M



PESSCRE— MR RA 2, T SR AR A, T A
FA o REIHEF LT M R RE S, KBS, )%, RoCs,
WL . RIURSHETIR, HENS RNAWE A2
X EHL E. B TR HESER LRI S T i, Hoh
S PEREEIN, BRI AT

XA AR EEHERO. 1. e iy nEvEHBCRER, R
MBS R i Bl RSl L. AU 2 . R, AR U 2 AR
R BEEFA I e 2« B aliEr 2 507,

“—ZE P OLEF e B 1]

18I ARG & L EIN—FF e tE, 2 M —m s, AN
YEAS T H R N 7 SRR, 3 44 55 T A% R

XSRS B LSS, AT A A E6-1 R AN X 3k 55X
(A) « RIX (B) . KX (C) AKX (D) .

[¥16-1 #F Je i e B
H e A BRI ST, R R R A LS, R DY A X S



Bk, SR BEALL . Prhrd #E LR — 20l WA E
SR -UAT, i [ B H A

SR, JUFERA 2l A e M BB R BN, I AR I 38, 3
KT, MMIEIAEEALE, HMEHSER.,

B R BRI IR R, B4, (R 51 R
SEHEAEA AT SO, e R . BUARSE R e, e
BET KM, 04 MR A I AR A0 S, HE R

> . 7
AR AT = 5040 F-

ARG W, BT A E AR T U, 4PN

AU S, BAL By Gy DA R HIACE A X, SR EHrE
N, 1537 mEe-2F R -EE LA E

D

i
Kl6-2 B 1A &

R, B RN E6-3Fr s L fai 1k .



Kl6-3 L fL

XA, ORI 5 A, T R E B B . AR
REEA B, XAEE, XARBEMER .

BEANE, ISR T REAITAL, 7L EFr4E,
EIORMEG A BAANTTRTL . & THA, HHEEENTRATEITT
W RS, At R DR > a] BLe— 8 tH R B, B Sl e i
W) HOG S TEIEH R R, WRAZEEE R 5, A
EHEA RIS, AT SRR, Ee-4ffR . e
Ui, SR IRER A RE BXURRT , XA b e el a CH b UK Y
LR SR BOVREI TN RD 5 B RE S CHI AU 2R R 26800
AT R N AR v e il FEMEEAN b, WA IR AHASL T 4
e —2Em 5 E#”, Rl —ADEJER Dl 7E 0 0 25 N BERE
A, LR R EON0E2.

—

-
' ™

l]& \
:ttll -
- - .
,/ \? s ,/H /‘\h?’#’f
¢ ﬁ = | [
l\ ‘{’ H . 3 ) H
) 64+ E P

Wik, ME6-3, AT LA BT SN, ARFERMF. £



AR, AT BB SR E B -CF A B B2, HSURA
HANTFEALE

R B IR AL Oy — S [ R, — S P il i 5 A A AR A
e, XAPIFATFRIEHZ 2R EKEE, HERIX 5, A
R )R BE . oK, BATRE IR FONARRON B AR T, T
BRI E V18I L R B R 7 T3 N2 Ak

% TR BREL 22 2B LT 2 52

17365F, (AR ITEER-LEEMT) RS0k A, XA R 1) A e A
MO KA 2 A B, X, BRRFEN29 % .

MR, XA T135 BEANLES, 155 AR, 164 i+, 19
BN, 243 BONBER IR R UL, HOgdEARHEE. RMEEL R
A ERBE S THIEL R, (BAE&HE A XCEM ) U 2 £ TR 2
iR .

B2 5, ERNHRINERIBER N, RpribsE e 1 b
i 25 42 1) 8 BE— AR R e B, BIGHT- a7 B8 Y 2 ARk 3, T
BBV, BEHE KR IEFZ 8 )R REFEV-E+F=2,

wln, nEe-sHras, — A IETARA8AN A, 1256 A6, A
AN B R 2~ 3, 2 AR8-12+6=2,

Kl6-5 1EJ7 1Ak
XA B Ay MR T 1 17 R 2 TR TS 8. W 0 S T i R) )R A R



H, JFEUGESE VIO LRABUE N — @, i B AR MIES
k. tnEle-6fr, Bl H R UEA, IENEA,. E/VEA. 1E
YT NN sty 7K % NN

T

1EPYmER 1IE7NEE IE/ ‘E{ZIS IE+mK
Kl6-6 1F 2 [ &

Jaok, O 1S A 22 TR AR U, Aot i K R BRI ) 2 T
okt V-E+F=0, JFAZT2, ﬁn@m THR. WAE, V-E+FHBHIN
BB PEE, BRI RE 4, HBAIX 0 ANE R —4E . Bk
HIBR R PEBUKIZE 2, /EHX’EIL#H(HHEH’JEA#/T E Rk N0 .

16-7 Vi1 X Rl DRIR 22 T Ak

PLAE AR 0 KRN

BRPLAE A BAEH 22 R, A EBIIL S T 78864
Cks) PBFEERR S, Hratr. AR 0t H40%, JUATH18%, Yt
1% H28%, KRICHFH11%, FHE2E. Pils. #R%% H3%. 5
K, WASEERIERN T RHEAM P EE, &R 7474,

P —LE, FERIL I TR, & — 35 IR X o A i



WEFT, Dt fik & AR WA S A e R 1% 1
BT &7

Eb 2 A BRI SEAT JE IR IZ AL “GAR 43 2 487, BRFr X AN F7 A B AR AROL
B, =& CEFIEeY  (1748) . (ar#Y  (1755) i
(FRAy27Y  (3E=2%, 1768—1770) =&, IR K E S F B FE
AR, I BAEIR K 18] Py — B AR 40 BT R A 1) 3L 1 1 St il
.

Sl CEITAHEIED B T E RO Stim{ 141 ] - xe

e(e=2.7182818--+), MK HHit B4 Re® =cosd+i

sin® 5SS AE R 0 ORE 4l 1 R EAL . XA A SRR 7 1 =k
NEERRBURRA Tk, MR EE2 AT 7 T HFERR

!

AR KRN

BB Blexp(x), PFIEEN B NeX , XM HHE——A (AEE
Few L) FHAREREARGTWRE . T =AREH I RZRE
cosx A1 IE 5% bR B sinx U 2 AR - i AR <R3 R AN “FRAE” o BT 2 A 47 o Uk
WE: ol NSO A ERAR N, AR EIRER AN = AR
[BJAEAFRAR5C FR o MR 2 BE A B 2R R b = A pR B i S K 3 55 4 ©
» MIMTEEST 7 =M R B R E R 21 ok &R

FE MM ERAR, RATT LB EFE EA, oK ERA, e
eI s A7 R 1R 2 Bl R iR B A7 IR B A, TTcos 6+ sin 0952 18
I 5T R AR AR R R B AL ] B, R A AR R T
A, Ll el® =cos B+i sin 0, UWE6-8/f7~o



HE Sy

e e B ] i 1
i A R ] ]
wioORMAR. |
s 2 ‘ el
A(cos 6, sin f)
Py,
. 1:/
: 0 - : S
K16-8 &1 1 AL A

ok, BATE LA & AR AR RIOE, WHER T
A ¥ SO 5, TSR 2 0 T R R 8 7
S PRI P, TS B MO S TR

EREHE, WL A e REISLAAR o 3t A e, MAAIR, &
FE e MIHE N T XS AR 7 AT W T MR 205 — s BCA S0 g 1 i
R MNP — R AR 00, R EATEE RE B A iZ s —
AR, RIS BT B B G B %2 R

H ik, 18R AT T ARE B U b = R S R I
i Dok e LZEIRHL 95 2WWLENIMON TR e sl 524k, W3R 17 &
& AR TR AT RS 5



FR 0L S

Wz 23 2B AR ANUN SR RE 5 RE AN T3 AT 51 J3 AR FE T RASAE NS g st
RE, AR 1 MR MURR B 38

WRE —AMFRE, 20=n, RNEZZREE B R A R el® =cos
0+i sin 097, AJ{5e™ =cos n+isin i, Bfle™ =-1+0., ZZE M E 5 H Sk
B dew mEER A 0. 1. . eMiSFE —%, FFPA—FpAR H %
R B AR SRR ESR, XANEE TR RE R A
AP BN L HEEDH AR

OFI1/E B f] S P SE 8, 2 Bh AT R, B MIEAR
H R . ARMTESOMMMESE T EAY, MBS IHFBAETELR
5, H 701, Htn] LAS R AR HT

T S BRAC AR IR RIS Beiias H 5 b a6 56 1T T W AR
B ——Il o mfERK Q) U 2R SRS iR TEAEANE, A T, 8 T
I e, RN = A R

TeE et BRI BIR, KB WITHERE, /D2 RRL, Y
Renf WHS . B Te, HA T2, BEA 7AW N A G
SR

2, EREN R m TR AR T, HR-10 PR,
R Ex? +1=00— M. H 71, BA TR, PR 2 5
B2, WA 1% /R Y e 10 . R FRIAK, RGN
SUR BTS2 A (BT A B A

EHIBEAF T NR R/ T ="E& THA P IS INEANTE
L R RUFINA.. A T Ins, wial PLgl B RS EAT S,
FT WAERA T B EARFARN, 2 7 AT e E ) —Fp e R
— T li7.

Wz 18 5 AT i — AT AR O se Se T v i 355, TER TR A SR8, 2K
LR e MG AR, BRIMAREENARSEEEE”. X
NN AXERBEAGIG AL T HE R, =M. RS B




W BFRSE. BUESE s ARAKIN: TREA T ERN, —
ETHA T RAIECE R VAL, W A O S RS e AR
Ko WHUEE . Bl BT 1SS EEEAE E R T .

A SRS N Y il

605 I, BRFAZEH KB, (EALKIHIZ 5 KRS 12 1A G B RE
71, B ARG T N E 2R, MBI RE S A
e

VR KA SR S R R “BRBR A AR .

TSR AMA R RA LB U A ] U 1 Rz [ 44 7
PR U BRI 28 22 TR A RRRLE B SEARAR BT U ART PR KR AR e 28
FA NN Gt 10119/ AR/ NG 0 RPN 0] € DAY e =2 k-1 4110 6 A/ W

WA B gt ) QU A 3 22 AV 22 T AR R AR 5 T
ZRIN S, SRR N ATT N AR LIS B R 23 i, el 7
NRHEERR S IR AEAR D RIS BLRI R A 2, AR ME A L34 —
MG BRALIX M — 2L B o, AN AR B M F b ATt 22 AR, HAER
FFICIT RS J1 2 e e — %o

FERRHL T B o, AR e RUATe™ +1=04N 2 i A B X B
[[0F 3 Snk =2 U D /AS: v




; =

&
Crand Unification, Theory




1 iRzl YIRS AR B L M R I E RS, AR H Py B iR sZ R E R R s
ijjo

2 WU HUBERBIAES BT AL RRAR UG . HUBE 5 FU R R AR AL Z A XA AR 2
Ak, HUBGR I AUAIR SN A, AR el LR IR 7 A s WUBREB AR B8 PP ARAS AN BEA% 3, 11 LB
B (e TR R A ARk AU AT DL TR, (H AR H RE2 M MU S
R I VF S B IE IR, ndr it RO & — B, R ey B E thEMFE . AL
WA KB PR MR

3 MY AP — SRR I ZIW] B BRI o AR A N BUR T s A A
NERHAESR M TG HA R %, AP R T1924FE R B, WARRT 4 AR
PR Gk, BARHT L AR SR A BT SOOURE 1L A R B A

4 AR TREAZTHINMIE A SR E.

SMIR: #h a3, WA SRS . BUeEh AR 8 3 — A B b 3 — A g AR
EAEABHEITA (RN, WrfPUETES Keo) B, BRBUEHRANHIEILB (7] L2
NG WATPE TS Koeo) &

6 A Eﬁmzwm@bﬂﬁ%ﬁ)mﬁ RARH HrpaloscEt, bARRERS, iFKNREEL
AT, iz ERRSE T OIS, IXANE T UMY 2B HANET0, SEHSET-ORF, HFkz o4l
HEHL

7 FOREEE: — MR AT R SR QA S 1% M I R PR K R PR (=R SR E IS N, Bk 675
REJD, KT REQAA LA MEM P AN/ K8, POV RS, d/FQd=d (P).

8 ML Whitdl. HE. RAR. il SREORE (D s s LR A 3. H I
HIAREL A FI 2R Jﬁﬁ\%\ﬁ\&\%@ S[HER

9 PR £ eI N A 5 1R O KM, YT RO R E, 52N R AT

Kb BATTHPEE RE) o FlEm&EHa. by SEFR EEIN—ANELFER, WAl bLH
IR A (A [ 2 B RN 28 1 P BEROR

10 PUTEH: IR R, SO SO RO A R, Hedid = 1. AU, DOTHL

BRSO EEA ORI, . KALRI, EAEI R SR i2=2=k2=-1, §j=ji=k, jk=
Kj =i, ki=-ik=j, FNVUTEHALL i JKIZMEAH S, BIPUuE—MnT &R Na + bi + ¢j
+dk, H.Aa. b. o dRESEEL.



7 0% BB TR TR

X3+ axt + hxE+Cx? + X +e=0

% LRI, T 1 IAECEE A

18324F, HAHKIERIINE FLas EHA5, WIS 17—k LK
ANKIE RE3R2TRME AR, FFIARAE— 555 N R BEAa
[

FBR, MRS HRAIFALGT, —EGEINRE RS RAS
HUEHEE 1, A dar 218 !

ZJRMIAE R, IRA A NEMIRFH A KBS RREH 4 .



WFIBAN AR TR B AR 2R —rm, A R $
FEAE . MERTEE . Afa. . ARATTTE — NBE R BN 2 FL R3S .

WA AT, X218 R/ MergER R, T I
F RIS o

“BRHivHeR, FRfbisf, IREITMEREm ARGk R, K
S, XRARKREANES. "IN L FXAWE, BEESKR, iR
BN — R A

R IUAARE2 R

N 2K 50 TR TT R M IR AR 2 BROYAE TR 7 A2 B SR g A2
T, BUEFATE RS IT TR UK LR BRI, e iRizg bt
A ZE WD HIREL L T

FERTFRE T — B i, LAGHIm s it s, JE AR o
9 1 B 47 S S PR S e i BB 4 7 28, SRR iz SR
K, MBEEIER RO — N EOECE S X, BT B R AR
R T BRI

FERHI L, FIRESE 120t p ARGl . I, Gria NSk
200 R A= IO LM T H DT 451 N BE B LATAN B E P ) B T AT 220
HRAIS 2B AT L

— A A KRS e AR IR R BB, R BSR4, Wik
TR IR S T AR DB AR AR, B SR RS TR Y
FRE 2 MBAEL LT IREY B AR FRE

NS Y EAIEC A BAR O R TE BRI H T, A

A2 Fil o ARE v — AR AR O B 5, (N DU DUE L 3 Y85 B
Bt

IFDWEND OB S b AR 2, SRIFH A, K
TERENHIR RN AR, 2040 R A R it S T4



RAERAPAL ) Motive R ig, TN FLAY BRI AL IX B ] DUE 1R 248 1) R ik
(R

F—FOASE AR S A, NP CGEARE Eaihe 1 —
FEFERI LT 5, X2 S et ve 72 H ¥ anabelian 2 16 . [H15 — 121
&, TR EFUER T abodE A 5 AR A — 4, o
W T X — 5 1,

MEMRSERE T, W LRz LR R, E5Rnie e
YU 2 — AN IARER 7 R A I —— B 22 288 = i A A, 5 B TR
F ) MotiveH i R A HLAT G AE I, AT PILFEM K 7 BATRZ NH
AR UAR] 0 F o ) £ 49 40 P

(LU FBR BRI — 30y, i R AL
IRSTOS

BT RE T A B RKIR A 50?

FATE B Bl 2R R WAL (PR K, RO SE RO D7 SEXER: — A
T R 15 A 3 AR 3SRk i 2

XA B K e e S Bl 2 i BRI AR SR @
RITRERIMR o

RAEH AR B, AT Ik e AR k07 Fax?
+bx+c=0 (a#0) , IAERATLHFeHIZ A R A I, - 02D —dac 347

2a

Rt =TT R T RE R K A BRI 16 28 rh I A i ok, R e
B =T Z2FERNEIES H, e /RIERNE., RRIEE . e AR5
FRIMEB S T, =R RERE A —— R Rk AL i, Y
DT RER R EE NN BRI RS 2, St o LR s 1 i
RORBVE R =T RERAMRE 5, P9 BERNE RS DYk 7 R A AR 20

2. Xtik, BeEs AR LK, JHBAE A B oo 2RO AR e E)
R SR AR 22 2



SRIMT,  WC T NERN S LU DT RE WA 2> il iy 22, EZ JE 1
PHZFERA-EHRREE, B2 mT UL, RENES T
o

B2 56 N LR 7 FE SR AR B A B 10 A2 s S < iR B N7 Rk, Aih
FEATAT — A4 BB HAR T R A X + ax + b = O L 0. T Xfix—
PLEFIA I, Bhr B PO N E] DLk H TRk oy R e ia fide s =X,
A H—ToHR.

S tRmy, Bz Rk A bk B H W AE -3 R O5 R i Ag A =0 R
BEE. SR BRI RN A= IR TR R, ik
Hille BHEKAIAE, [FFRERIAR S EDE TR TTRETHI N T 7SI T2 .

E o, BRI RO R IX — R RAEAEEEAT, FHR—It 2K
TR AR E —ERARE. MAERZSRITIERS R, JNFE
FEHRTE a0 oK R L

(1) MNKFRE, ZBDHEE — M2

(2) NIRAFFRWREM, Bresa2 /00 e?

eyt S 7, MiEshintxES, —H38es ATt R b
i 17994, MiER] /¥ BANUITEAE EABENM. T, it
H TR TR IRE T, (B IX SR R] LUR TS 2 U R 2

Bt Z 2 )5, XAHEGRFEIAENATIRAT, AR RN
AR~ B RIKIBE A NS, ALK

St EZN PR

P VAFERTE, 19T YR EEE w B 2R D2 g T R
FOKER, Ao BT WA AN ROV D FERS . — P RF
J726% IR 0 DUR, 73— DR RAA21%8 MEE AR IMP .

18244F, [ DI/RKRR T (—ImHIRTFEEARE—BE) ML,



B RGeS T B OO R AR A Al e, X ARER—
R IE Al 2 T 07 R SR AR Hi . DM IX ANk B ALK G 44 /T, #
FHRAVG D, ARARAAE XA AR Be sl B o AT 3038 3L

Ja, R 55, MEMLER T ARSI R SRR
BT —RJF, KT A< SCEMM D iFe

RGN W RA AP L, RO AL, Al e SCA 46
A~ T RO S ARIT R AR, UERH T L ARET R I8 T B SR AR 22 2
e NFLET o

AT DL 3 UE A A A i 17 7 R SR AR G At 1) B AR
2, WEEHSR L, TR R BRI R AT T ok g R
MR, FFABE I RKR MR — AL TR AR

AT X g3 A IR T RE A mT DL g B AR A 30 CRAR
2O KERIE, WRLETTRENANGENE ? 1X— A, BAl DR IFBCA 43 H € 5

R
B RMZ ks i, OO R AR A HIEEA R M4 .

A NBINE Lt NSRS B AR EEA KM, R RA IR
A BRI, MEREFERARTE, EEAREEE S
AAERINGEE, TRETT AT . I, ERMh212 k) 5
T

18304, 19% HIMZ FLH — R SCHTIF 17— A9 T i R A
S ARSI T AN S —, DL AR s iAo, ik
W1 T —7endk U5 R AE AR SR ) — 78 70 b AR AF 2 12T RE RN 2 BL
FENFIRRE CHIREE L)

BT — JendR TR BN 2 FLAE R n A SO R ARRES,, 5 T2
n>5Mf'S, AN IR, XHUE FEWYXOTRE AT AR, 1AL RS IR
CRFIUIRD TTFEA ATl AR A LA

N2 FCUAZE A ST I 1 el Ly AR R s, AR X% g it b

RV SCAC 2 1 I A KM G, 45 R 5 B DR 2 AR I8 I
FE, MBS IR pSE 1, B2 LA SO EERE T .




2 ORI RER R B =R R, B IR s BR S Inies
K&, SR BRIOA R BT s, MEMHRZ AREL 7, Mm% R’
I8 SCRHR SR

N2 BLAEIARA il T ATk BHA BB AL 7B e S, PRI IR A
FAED SN B B AN PT BAR . ERR SRR IR RN Z BLIR K
g, AR AR A B, BRI ERABURIZ )
Fr, HudH g SRR 2 B ORMOEE NS, BB MR B IR A 3
RS T BRI O R A ALK 7B AR, 5 sei 1 151

s
0 o

b JE NS &, AR FLAEBURTE S ABIE 1 Ath A i i Aot
FFONFHAPSRAUD], K. XM RZIAMME LT, MhrgsR
FMIN FCRIPEAS e — B, ER GRS, AN gt mE%&, ¥
LA AN e .

BV A RIS BLiaris A Friix, EE ik FLAEFu s
Wi, HRBCRFEATZS T AR A B - U BL IR . AN BB
I, SRS L T a5k, MR ERIIEN, 3T 18434, EHE
BEEFN R BRI, AMUE € TP LR B4, @K —Johik
TR AR KA T A £k, 2P LI RESTTEkA gt A fT
y3I

% PLREAREL 3 e =

FUXEE, Zd=AZFENKRE, AIRITEETHRNEIT 7
meb. B, —FEEICHRSHIBRE T IaTH R iE g, RBCABmk 7
B =

FHe b, IR DURAINZ BL B UE B 10k 2 T R,
MEUE ] 7 — N &, RIUEGE IR, (EAREsH %
B Cnseafelr 5 IHERIRTT) #A 2 LRIEIX SR, B8, A
FURTTRE MR AR e A ARBOE FHRERIE . AERXAMIENI A, i
Z LRI TARR A, SR 3 1 2 0 xR AR R R R AT A



1 22 T AR B AR BT AN DA SR A, X —WIARUEAR 5 58 kg 1 Hif 2
AR 5 RE .

PLE AR B TR 2 TR 7 F2 A ) -
5 4 3 2
x+ax" +bx’ +ex +dx+e=0

1@%3‘[3—‘7?3‘%5%%‘1‘1 N Ip s I3 Iy~ Iy ‘;H\:ﬂ/l\*ﬁ’ mu&*ﬁYﬁEQ£ﬁ\g
T A RECE R — MR B, a=(ry + 1y + 15+ 14 +
Ig)s b=ryIy +ryr3+ry I+ I5+ I3+ I+ I+ T30, T I35 +T,05 o
WXL A, P ERR, ZEETTAHS IR, Wit .
r, M, AKX —RIEN, FIUARK T AHS, EERR
BAAE . IAETA1R0FAFRIHEESTT 30 BRI — MR iE R 10K 2 T
XAT120F AR 2o A T IR IR RRYE, N2 FLBIE 1 RFRIBE S
MR H1 12080 HES 7 AU A AN Se v DT RE BRI ES T 7, %
FCUERT H — AN AR U A 0k 22 I R A Fo VR A B A1 52 20

XAE, AT BLSERR LR 1B DRSO il O I L, D e Wik 2
2 WA R A AR U T WR L 54T SR 046 1 AR A b e . (RN BLAE R IH
BT — 200 BRI LA A0 0K, e sia R,

R T ANE FLAEX — i ok TR DT RE R A TR N2 L4 S48
BrmR, ARTIHER] 1 Hn>5h nIK AR AR AC A R, AR .
17— A 5 R AN 2 BLARE A ndJOR R 5, DAL — A LR IRk
CLE R REA AT e IR U st e e — D E AR

R SR 20X B0 A5 0 [ A A AT Se A, S BATT VR SE o et
() EF E—MATLZ TN, BEERA M. MEAf (xR 7288 2
E, EXTTFRNE LAFSLPr Bt (x0)=0/ M4 i EHfF 0, MELEF
[ TSR B A7 FEE (x)=001 — L8 b B[] iR . T AR (x)=070]
FIAR ZCAR B0 78 70 0 BELE AT R EXS T FRNZ FURE R vl fffE . FT LA =500}
R AT R AN AT i o

(N2 LK A5 FH R VR UL I P A8 B R DI RB A 1 7 e ml g P ) B
M, TR R R 1 e R s DR T AR B AR, 1 D S D TR BL R
R REA AR, HLRAF I SE R T — IR R 8, e 7l R =K



] R B Ay, BIANRE =5 R A Lo AT RE 127,

REEHOBEA TS T ERRY DTk, AR R M ) 5l NE
SRR 2. I, ANTRAINZ FO s H e % FLEAe . i
ZRH B A EESN BRI, SOy SRS EEE R
HARSHEZ —, T

ZEVE R HIG W) g

X3 T /K RAE i e HH R A B 18 22 A8 28 A2 = IR 7 R SR AR AT HY)
—HZFERE, WA T ART HERN mHrkE & gidn 2 L
I mE .

IREHEE R R AR 19 L R S, AR “mtin®
FCRBE A AR EIVE SR ZIME M =, AR R E R A RE S ZAHLE
(K. 7Bl FROT AR R R AR D R, B 3R L AT R, 1E ] i
I, WRERE I S S TR R IMATan A = L

XA NP 52 e BRI R A AN 2 B R R TIE S Rl AN, S
IR AAZERI, X B VR 2ok H IS T Ry e |



By - \§
Crand Unification Theory

G

=,

e
ey
=



AR BOBE S KB 2R RENWTIT, iR FCE TR -2 BLAE 18T L304EA T 1. Hodi
R a2 LR DU 26 AR — A —onls BN —dn RS . OIBREEH AN, @HK4L
BRERAL; GIBFE KR @I T fE.

2 R fEReA, BAARRSS N SSRBECE BHE, IF R ke S ois S AR
KA, B2 WAL LA R AT AR R AR

3HARE: A IMNREEAIIM S, P RIS I AR 7E . fE— MR 2 E s,
s RTF R BZ R P A 2R, FRONIZ AR — Nl . R 2R Il BR RE G IE ST AR i o) — 5%
[l GRS GAS) , AKX P& [l B A S, BRATIE RS S (1] B A VR AR R 2R

Pio X4 €l — s, ra iz s B RGN ReE MRS, MRS EAE X
i, B 2% (1% AT DA BGHT A Bl . IXARBLER S nT IR — N, RO 422 (IR i L
HARE

4B JH— HARRUESR AR, Brak, ARl DR LA s i o s ok 2012
B, MERE O 7B L B R E AT R RR RS, Rlabcis 4.

4-1 abc5A8: T198585Je i Fw i % BMA M LR - B R Y, 20124, B X8 H O — Ak
EHY T AR . BUEF A =AHCH IE®¥ S, by ¢ (GFi/a+b=c, a. b. cH) HHILSE
Mo FdZabe MNFZBARMN, X AMEEA ERERYIGEF A xtbahRE . g2,
anRa, bAYEEF A R R B R, BB HA S POX L Z B e R

5 BIZE2ZML: S PR WIS 2 T 1967 SR 4 B I —BHE iR . ERECE T —HY
MR (R AR, XSG AR A T 1 M TR SRR T | 2 AR T 1 AU 1] FT REA7-7E (B
A, g, ARBJUTSLRFRRER.

6 FIARIEEAR: ZURHTRHIREAR, T =ZUO0TE x3 +px+q=0 M1 =MEAX] =utv, x)
=uotve 2, x 3=ue’ +ve. %A KRB S SRS R KB, Gk Rk R T
BARHNEY], JEATF R 1545 R4 CROR) L.

7HWRE: BAARZA TR, EHCNEEARTZ —. K& um NSOy A R
Bro AIREERI NS  CHIRD FIEES CHIRD ARl st

83 B A WL, AAEE SO EIEE . AERRE ST U, DRI AR R A T SO ALV R
DI PRI, BURE SO AR RE SO0 BT 70 38 A2 5506 9k U1 56 2 F) P AR R B4
BAUNE e

9 Ek: SEWAM KN . EIMGAET, BATETH R E0 2 00 SR 2R 1 B
NEIEAR, 2 ISR IR B RONEAE T

10 B nouRAREEIAER TR, BN noc B, ARELE . B S R
T M, BT IR RS — DB R, BRI AT R AT DU E R



11 ARE=EFMERA: XN =FF0 M, £EAE= U EER @ —, nSHe b
CAESE 71X BT . =25 73 1 1n] LR AR T RUA 9 A L& — 38R 2 B RO — AN
SEM=5r. R CARBAZIE R ERAEMERD TR T, SEm. R0
JHE, ARV A ZIFE I ER, B AT DARC & Hofh i 2R A0, AT LUK — 2558 f =557

12 A3 5 AN AT RE: % 3775 100 B3R L Ak 1) 25 S 75 P R A TR0 0 7 YA s — ST T PR RS K, A
ST AR AT S T — 28 e ST TR A5 FL ST R — AN e 75 it R0 B M B K B 1 R A
3 20 1

131810 #RARE 3 RIRZ EREA, RAREAPEANMES L —, HIHREA. B
WHT TR PR, e, — MR EAIE. Wik, FEMERER AL






HEZASN— R A EILRTATE?

ENDIRE RPDAY: (A (S

DU L, ZEATTPMER S CREERBATED
AR S . YERITE TAT S AT 2 A A A e ?

X AT ABRIH L 2 5, A TRE T 2,
RESEH: TEHLI—m, —FZELRTATREEARR. XA

ST BRANBR AT tH ) Te AT L4518, ORI B8 T

FAXH R R AT R, RIE T 2 I SRS 5] Ayl GEIF A g —

71, TR S AR, YIEEE TR N AR E R, —EK
AR EIE R T HRREAMRE AL . QR BRG] V) 25 il
RN, Al T2 A Rl D B2 AR 22 TS B I A P4 AR 2 4%
AMET”. ek, BERMNECERF AR D 2 83 L T iR IR 8



FIARRR LA, AHXT 18 A4 15 LASE R R

TN BB A A B SRR, SO Pt &
SCRIATIR. PR, A7 BB AT 2 Rk A1, it g
HFERERDT.

= R N L]

R, 1826F4TIHE (SEE) — M. SRR
i B ST, KRBy — AL ER A AR, (H2 2R & L H R A A
R, FHAREHAME

R Ly r, 200 C A B AL A B R U ATk
&, TREAREPERERARE. R &RZKEBEEM. XA
EEEER (Big) 4.

—AEWRRA A RKGES, ZIMA SRR XA BRE T2

2

BT, RN,

IR T, T BB TR, R 5
S

528 9 N ARAHLRR T S0, (R — 2 IR 71
P, MBI IR

R G, NI AR BRSO E CURTIRA) =2, 2
SLAE T YE. S AR ENRL b (HRAE B R FURMEE B FUEREIR
JUMTERE, mnlfds . i, AR 5ERN LA B

BEME 2 M7 EFIER AR, =M N A FZ180°; {HUnE
B FHEE, MEAFAE—ERHE, BaA=MAERN AT
PR, KFai/hF180°, E8-1F17~.



C C

A B ANA{/ZX\E\ES

A+B+C)>180° A+B+C 180°
K18-1 FE~FHH 2 [8] 1) = 1 T N AR A

REPIFRE Eamgepit 7, —IRGUER 7 XEEREE, TR 1 R0
NIRRT AR R ARZ IR AR 4511 E A el, & A
Bl al, BIMEIE 40P e, Wi Aoy s e, R
A 21X LL I AR T R ERAT I, A4 SRR E g R A
WH)“F7° PG, (BURA R A RIS . B2R D=4 A\2] T
YRS, —IRE IR B KA R, T AR
Hi o

R fe i mge s Bree i ig, o iR BRI A gaRER, bR
FRZAAETA I N EEEM S, eI gig. ik
FEWTH L RS DAl e A A IR CRE SRR, DI ARE IR A
A, EREH LA SRR I A R . i RAgE i, e R IIX
5% TS H A SCHD i AR AR

18654, ZERH | R TAEMAPHER DI B, XMLl
Ja < BIRPRBE AER . 2015 KR CEPRGD) | 5 E N TLYE
2E, 5T RS, R e mAEM ST MER R

RNARGI 2RI AR A, A A EHERI R SL T T 2 FE R St
JUMTRIE, A RS A 2 45 Al B TR) R D

RETH 8 SRFF I LM

U BLRE B, 3R — FE R AT B s, (H A
SRRl TSIV AE 18594 B Y A BT F i — A5



e XMHRMEREZ BRERT, A HIE NI

XA RE AL — S B AT A 55 D PRSI 128 2 CRR 2 ©
#?ﬂgﬁU%%Eﬁ%%ﬁ%?ﬂ?ﬁ%&?ﬁ?ﬁiww&%E

g b, MR G () = O MRS .

IR B =R IA R ?ZH@Eﬁ%?ﬂEﬂthgiﬁi%K%EEi%%Re&ﬂzé
o JER, BEEFANEEIX K EAEH NG AL (critical line)

Zf - | 1
h51 — H_'i — + + + EEw __ 0
g( ) ”=l l,',.‘ 2.‘[ 3.';

A2 525 B O He ?
%%a@ﬁ”“%ﬁﬁﬁﬁﬁdwiLﬁmmpnEﬁ%ﬁim%m
AL, Bl =" 0§ &,

e -1z

AR, B R . T R, SRZ IR
1% A SR AR R S AR S AL B . — Ak o S0
PR R F.

REHCOHEWRRAERD], M X e 2 W 1 Hs s
MN—AZ%E. WRESHIERNMULERS, bR LIRS
KA

XY FE LRI e 8, sivE A ELA T H D
by, (HERLEY, XMCIAE RIRIRREME RS, [ T — M
N4 K23

fib— MUK RS0/ RS, BRI AR %918, & A2 40

EH BTG . BAREEADA0G AN 1, (EAVIIRE RS B AR
PN =

18594, ZEWMHX P AFIIEE, MEMMRRE ¥, BES



BUARBRMEIII AR, MEEWESES, 2 EMRGEN 22t
W T BELE AR, TR B S 2 TP AR IOV . s, R
UL BI R W B T WAR B e, P LIE WA @5 AL SR A 3R B
UER] T B R BN Jk e e s M, WRIRE— R 2SS
RSB, AR AT REFTR AT SR BBE ALY 2 0 AT RN KA Sy
AR A AR

FEXS RN B LA R A K R

AN —FHOHE H SHATIK P A S5 T, A 1HE—EE

RN,

INFROMEEE 2042 BREAAS8A: 24 3. 5. 7. 11, 13, 17
19, /NF1000/ KA 247 /NF10075 W ? /N F1012 W ?

WMERBER, RS KIEBEHE W2 TR, EATER MM
Bi, WE8-2f~. 1~1006251% %1, 401~500FH 174, 1M901~1000 -
F141 . WREERZEFHR1004, wa—EEE (999901~1000000)
b HUESANREG i A3]1000012, &E— DA R R EANER
B, 'E417£999999999937. 999999999959, 999999999961 .
999999999989

. N I FNRERE S 2
1 000 168
1 000 000 78 498
1 000 000 000 50 847 534
1 000 000 000 000 37 607 912 018
1 000 000 000 000 000 29 844 3570 422 669

1 000 000 000 000 000 000 24 739 954 287 740 860




K8-2 /NN R B EHEY
IRBHE, BREFSTH, I Zog AR XE .
19664F, A PFNELSCALIIUEH 1735051

204F )5, THENLCERRYE H H Zeta bR B AT 152 AR LE A, XLl
TR BIAM AR 2 A B IR A .

20045, IX—idsrikF] 850012 . el R fE ik [ [ A H BSet
Bk, KRR 2 Zeta R BN F RTHSL I T ET107342A, VyRBEA RIUX
il

103422 26 B AOUE R R € T AT R 2 A5 8 E 0. 28
i, 222 Zetat B FTA LT ZNE A, 107CMTETT KK, 598
HgiifE—5E. REHERAREME, AMI—FIER, AMEmK.

Rk, BB RIRCA SR R BN AR i . BT NRIERE K
BURA R, WR Ve RN T N, B Lt KEis
B, RIAEAE H SR ISR, B DR R B R TR R 25
TR 3

ILAE A T 8% KERAT PR RSAA I L 2, HIET—1 1
oy T FL A RS K P KB+ % 5, (B2 RN Hoafe it
A7 5 A B e AR EL PRI A, DR R DK SRR AR A AR D n o 3 4

“Todd &F % R UE ] 22 2 Jf A8 2

UE 2R 2 05 A8 FLA A A A HE R ?

I E) 5 URBAT], X oI 2R /D e 1 B I R R A AT —
[EEZ:oF
18964F, 2 [ A B ik F A A5 AR i I S R 1 G—— W] T 2R =2 0K

AR NF A AR X A, R 20 1 73 A6 1004
IES s



19145, FIEMBURSEERZEMEB] 7 oKIL—MA, BT 732
PR S AT ML 2 w0 < K B A A I S ) A L

19214, FEEFIMAUT R 2El R E N, BRI b 7w s

Le——iEW] TR Z2REA LT 2T IR AL LA LZE R, 2
BAXNTTI ZA b Al 2 DT il

19745, KEMIZCARIEY | 2/D0F34%H)%F fifir T ilm At 2 .

19894F, 3¢ [H ) B X oot 1 4 SCARHER, BFTT R 1AL S A8
i, SOE T 2/ 40% 0 % AL TG 4

oainy, BB R IR E R 2 A, e bk
2 AUH USRS 2 1E

H32018F9H24H, EBLAE AR 10 a et R TR S5
REFAIE B AR
89% HIRH 7 V. 8% L HE H T X 2L S5 AR I VAR — AN el R g, X

A RBRIR T AE 2018 ICM 18 R Al 574 % % L1 (Fine Structure
Constant) JHEE, Xj&— MBS FR A RS 0

X RS A T VDR B I TR 12 A A BRI T O
E B BB S B R B 13, SERIF T Toddi 83 58, x4
R KT WA B R AR

577 3 W B AR Todd BRSO Mk R AT T — ANFRRE, 485 R RATE
&:@&%%gaxﬁmﬁﬁi,wxﬁmwgﬁ%ﬁi,%ﬁﬁmﬁ
Feifith 7 5 Todd s ok AR M55 16 . 0 S Todd B8 Sk 5 T 4% i 37
TR, B2 RS A T,

SR 2 fAT BALIE 2 20 My 1L S A R Sl BB R 22 SR AT T T 4
4%

55, KT ToddR A S IEW 51, HEISEARFIETE— i\t
17550, M H, FERXAUR, B WA 265 A1 A —BUE, 7 N8

K7IX A BBk

i



FHRH 5.

A ToddpR B I Sscubik, HAEUEWIZR B A5 A 2 AD NYONIX A
i, AR A5 AR AR, B B AL 35T BB 55 S ol
A VB o TR AR A Bt SR (L AE SRR, SO 20 N RE
JIRAE AR X 5 R e ?

T IK R, AR B B R BRI T 0 ) EE AR AL, Rk R
A2 TRINESR.

ANE AL U, 1XA189% MHUA K MERE Al St N 3RAT TR AL T
R R, IXEARANS T HEE R

TR Dy =B R R e K E Y ?

JE R I B L2018 (R S iR & W, ik, REas
HEASR2FE PR 1, At R g 7 2808 B 25
M, AR AR 2 A AR T AT

RS ERPOE Dy 2 AR, XIFA R — BRI,
FOCHR T O — T2l IR AR N O LTSS, AR 2 S
BHAIESE, P AR B dn UK ol DL il BT e B, ez, AREeds
fmel R A A — KA O PR 2R 7

AL AR SAEAR EHER, AR BRI RERRAKEAHY
ﬁ}E‘O

—AEEESE S VBN AR 2 B A B DI ORHE, X B
WAFRN . WIFIERPFOVZFERR R, F2E5 BRI A AT E g
IR, ORI NEE. “BEEF NI 2 £ A /R10%F (Hilbert) 3£
s GRAESEE 5004 AE B IR A ), Ath e B ANE & 5 D2 Nl ek 122
SHEE? Mk H ST UETEE: R 2R IRA A, H
MRIRCERANBN, I IR R 1.

PRI, R 0 B 0 2R 2 S AR R B N A S 1, AR A — KB 4



5, HESUW LB 255 B MR Bk &

258 Y 52 A I N A5 i Ak

22 T1866E7H20H Hitt, BEFFX A FEHEAF]40% .

RN E AL @il % L AEESCE ER A TR RIRI A, &
AEIE R, AGERPON LTS

b I 35A BIR S H X XA SRR 2 dn bk, ek Z AT AR&
P, BOAHLRERA IRAEEE, b B E RS RAR R 7
B

(KB — PR, ALRZETAhERIm AN, 2250
R R g K BN, IEx il “RIREAMEZ T "Il 7
T, ALRYIRES Rt A AR, UM S LU, Aty i s e O
fEfs 1 T k)

fBARHRAEZE R NI L H e 2 2 e 7 B, B EEE B
o

X B B
A% LR - 3h LS B e - R A 1 2R 2
FHEMR 2R
AF18265E9H17H, A HERK
F186657 H20H , ZE+i i
Ji A H AR
MY 5 i 1) N A5 2 Ak



(..'_.J_

e
Ty



1F RV — MRS FRR LRI LT 2 B A e, 2 Sl A TRl A g J LA o BB LART AR 56
NPT A GEEZZ A — R ME— 1 2 B MO R B TAT) "2 UK
NUHTAT A (T ELZ b A2 DHWEELNMOMEL 17 7, P R Uear T
R EC LA

2B U, IR R U, HEEECE KR, R T S FH AU T
AV BT 53— FEER U BREZH AN, “DEZI— R, K PATRBEAN
ﬂ%”c

3T MR HER, PPN HE T Bd%, R ZRAHEMIAME . 1EAR
o U AISK B AR 1L 5, W2 @ e 2 DT 78 51 7007 s i 1 4R 22 e Jy Tl i) 5 1,
Rk T 92 R HE 0 252 A R ) B 2 I BARR 2R

4 CEue) - BVERBEBCEAE SRR R 5 ik (1752—1833) A, Pk T Ik E
AR, AT ESBEG R LA E.

5 JUREAY = XFR (RAD) , ARSI LRRIE N — A E . ERKIRIL
fTEERY, WO ROMBC ARG, 45 TP UT IR A v, AR GBI HE 2. BRI
JUT 2 R RS . i, WRJLERASAE 7 A B ke X — ke R 1 8L AR A A gt

o

6 ZZREL: FEMCHA B IRECR AR OC, E W IAE R H S S5 k- 2 K A P
€Mt (Zipf-Mandelbrot Law) . R =38

7 fENTHE R . AEXIRDFIDH [ —AMENT AU (2) B E—E, FA—MENTTER, 2B\ D). #
PIANMENTICER (f1, D1 )~ (f2, D), /D1 nDy 9%, VzED{ nDy, 1 (2)=fy (z), MIFKILH
(R —AMENT TG S — MR LR M BRI 4R . & A — B MicR: (f1,D1), (fp, Do),
voor (£, Dy )s FEAATRAHAR MR 0 22X 7 (W BT 140, WIFR(fy , Dy )72(f , D1 )Y
FENTIESH ((f1, Dq )R 2(f,, Dy )BIMENTIEHR) .

8 il TEEZF LB R RIS, MBEOKE, FH0UR], SAMEETIES. 2K
HUE XA AU, ARG AR, Sl JUT S 8L A AR R e A 15 e KL
WA 5 T AT G DTk .

9 RSANFHINEE g Je—MaAEXFRINE 5k, FEATFEPIINE A 7wk, RSARE 2 i
Yo RSAZPINNGEFLIL M 2 o8- 2R TS Blid - 0 S /R A N8 - B 8 & T 19774E L F FE
RSARE AT = Atk I 5 BEF 4 B o

10 FTAFE: SEEECAS, SO0 LB RINE A R L —. G 7 - fabn g 2 N
KB I R 7 20Tk, ek 17 2RiERs i SRR SR AREU LT v (35 1 A AL,
OB mUE B 21— e



11 KSR A DB rh — AN E A RNEL WA T BadoR . FEA A B R
TAES —PURPUE FIBE IR ORI B, AN a=e? /(dneg ch) (Hreft
THIRAT, e RETABEE, MEHUHE, RETPRDE .

12 HPAHR: 45T 19305 T4, 52 5IATFFITIL 7 SE T AR s ¥, IRz
NET o bt > BGE VR I 1A AC AR, AR PRI & FH A 7~ R R s 1) B A R e
THMMAE S, FACERON- R 25 .

BRES-DEH. Hed, FaRESHARBULIK —NEETH, WitHEEAHEEE A
S R 2 bR B TR I 4E R, ek R Aidn b o i g 1 il X AR 2 il i B R, FeHoval
PRI E



9 JIE e B T fa A ?

IR AR S O+ st T A g e ?

SREEZ R, PIEJOL, WARTNIERL, HERH ROIRK A, X
HOERE, RRYE E SOI R R R AL

HIAANEHRFEZ R, BOFatheintt, HARESE T It



], A ARHHORGBIREL . OVBIE RIAFAE, AR E R “BIK.
JYE, BET ISR

XM A RHLIVER BT PE 5K L &tz i), IR 5 i i 5 N2
3 I T s ) e g 408 5 1) 28 A0 1) R

BRI P S RAE (R Jm A TR — A5 h R RE I 2 1 T2 1) AR 3
WL, HE B BRSNS REAE Ae B BDRAE RN R 2] F — LS
MGEBISLE R B, BIASE EiiRin RS M, BRIAK
P RARRIBR ], L RO, B HEH, BEREIRT . 280,
NREEGE TR KT 5 TR N iz . IR 5K R L-F T
ANBE AR MR B AR R TR R XA e SR R R AL, 2R — E2
B, A5,

ALl — Ul =g ?
IMREIFRIENER, BANVENERA R @ A, H, T

/A IEé“#(‘” .

AR

AT BT U B Gz B B R AT

BRBT-FHVE - 248 (PIMSCAL) XAKE B EIE: <A
N e b S RDANS < R VA 7 5 o = | e TP R S o A EIE R
ko

RN E S A BT e IR AR R AP T, RIRE =
ML S EHH O UHZAR—i7, Hadhn T FHNA AR S

ANKMaris4ifF .

BRI AR 2 /T, ANSRIFAG R4, R AR FZ KRR
SWIRAN IR, ZEA LIRS AR B R B VA P & By 2
5, HEN7HEL, R VIR R, ATAEET E X
Ao AT R BARE S, MBS TR 2B T e s h, HiK
3 P A2 21 B 9-1 o B BRATT I A 3 v AT ) LR R ) S 5 5L



BEC#HHZ, A BYCHL % A
[ B} 5 A R e fiph Fptig il
B9-1 A2 e A

IMRAEBWA I ERGIE BT, ASCHANIT ) R GHIE
B AT, IBARMEBE CHAiL:, BECZ IR iA B H-T4T .

XA S0 R S b R A T P B I B AT

A, AR AR R AT A < Bm 1 R, RIA G —Hh
M EHR DR FRIR VIR P, R ARSESLIR 45 R, AR5
AR, ERAovREE”, @S AL -BHERRNSR. F—F,
XAHRIRGUAIR ST BFEIRE ERIRGERIAT, E R 50T LU £
JRVRAERE, BVECRINIREZ S, Ron AR, IR = B shii
BIFAFR BEBARR X I8k BRibz Ah, B it RE MR 2 B A

2 V18K, BB I 7 IR NI, e TR R A
BARKRR . BEEE—NREN, G aS I MiLiks, Mg
ANIBIR”, uhAE T SEBUF G S IR A . ROk, AREE T
FUEBII RN, TP U0 Bt . FUA AL 177248 F SER BRI IA 2= U 2 J5 A4
THaEAT.  (HEERAR) — T, Rt RSIE 7 EARY Rz .

TEN—A LR, eHEfE e ST I L) Al K. XA
FErr, A IR MLLE RS AR AT — B ) JE o 7 AR R B, TG =k
MHE_E Al HE R A S T i 2 B B R AL, O HLIX 2 RS B A= ) PP



LI TN KAAARF e, W REE AW RSB A2/, WLt
e Efate 77 prel, AOSIAR R, g AiEsh.

ORI I I ANATDIEAHR S “ S shIRME AR SR . 19thed, —E 3l
[ 3 7R B RN S [ ) B S S AR FLH 25 70, A 3B el A 1 X R &

VR BRI —E T8 AN, £ KR BV Je PU ML R, AlA
SEHRE R RN, TS A R I — R A il R AR R
R BRI AN R, 2 2RI M BLVR TR 0 T2 BUgl2 UL, e kol e o
UE IR AR AR SR B 5y — LR, Ay A B s ik i A
BAEAETR T E P R NSRS, T2 QK ARG, BN
A T R R S I R Bk I AN R

X-IR AR e h S A A ae, CRHUEE —FF T LR
Ao R RIREOL T, PR R FHEB RV H RO GE, LA
FEVIRR G FEAI N )RS, BRI B R TR R, U T
Ht, AR BIAGE —RhaeE, BV A BEE B S AT H TR
TR JR RO e g 1 Re B AL 5 <y E R B —— I T A5 e R
FH—No

AR, LR HE WA R AR ANt N R A, S i 3 36 A4 ) O
WEHYK . e SCpos S 20, WA T AR, BHRRE
A BT AR FEARFE RS AR A0 N, LR — FEROREERS A B
ST -

MEZ N, FER IR CE “ACEREERE, ™ S5k ]
PEI R P B T iR S R N %52 ), UG S 6 G B L 3
PURIMIE EE, BT 5l e ZIRHLA B s 0. T52, BRIA) 22RO
et B )L EE U SRS . GBI R E LA % Ak ge £ R S 2
ZNHURT LB T AR, PR EAT FLR NI 7T, IFTE TR
A AOSE FYY IR T A UIE B Thy % M e I, AT 7= A S8 ) Lo —MEE Y
6, BIAAIINE. 18484F, fhiBISLIGUEN], SR & B I RER:
NIGERT, BIARESRIEAR, RAEA DIEMEAR. £tz |k,
EHZBHR RN T2, IR B R R oL 1 2
fitto



KENHL: AR AR B e

AR SRAS AR 2 S5 AR B SR EL I 7 R A H g A #8755 — e 1Y)
WEFCRR, WA NATABINL R, FEHAR = A A AL o KA T

pd

RoA19t 2 1, AATU0ER T —Fh RN U —5 — 2k s, 1X
S — AN T B REIR AT LLAGE TAERINLRS . 1 A2 B 2440 7R HB B LA
SERIE AN T HE R E S R LeS, BT RLUE SR EE A — B K i
KL

G K SIHLAT AL AT AN 2 ORI, e 3 28 ] DB 31 1) 22 761200
FaA, HEEANEE R RMAEAETT . 154, P57 AT
BE, A XREREM TSRO, JHRIMG o AL T, BiE 4
| 295 55 % o

I8 SF AR K BINL T RN, Fe 122 1 I ER BE A 2 1 ) Bk
BRI e, KA FIERE AR IR E R, B R Tk T 1)
AR, WE9-2F17R.

19-2 ik -I5 A K SIH LS B K



BSEER R ARG EM . BIRFIL/NERIGENAEN T, W) ) FE
K, A/NERIZEAEMIE, SR HEN, ER WAL, T AR
TR FN_ B FhEER K SBH T, B AR 1E K.

& SF AR A A ATRESEI. A, AT EBRA K
Fo LMVEEArJE, XFZARTTHLAY R B R 75 5K 2 e i 25 (o NS NIK
HLA G 2 o ABANVE AT BRI A7, 32 A RIVEREAR 22 TalHE
TEH, BB Bt 5 SRARUR IS 26 . AL BRI, NN THE
ARREH BLIA REER AT — EXS MU AR B . FrbL, WAL &shiLe)
MIEE, PIFE— BRI RSP B iR . 8%,
TR AR KR T8 —FRRBIHLIE KR L) A8 .

AR, AXZ)E, NMKEESREIF A sE K, %
EERZE . WE . L5 ReR KSR IB M e & a=miElt. AT
IR, BRAAREEA B A, R TRER M — L, & r EAA
SRFRIRER, SR JE XS E R AT, SRS 3 ? X
P st B A 5 38K B

A AEERC T MTE LR R BN KSIHLIFAKE, A Aa{E s
URICTRTE” s IR DR A A5 5L AN TR SIH LA BT RE” > J B
H 7R E R MIANINEEZ P LARERG el Ty, iR AEHL BRI /K AL
B 1T i R B B A T S AR AL R, A5 MR B v 1Y)
W HL AR AR Ty, tWRENEHES) FMLIS e, X UL I e KL
A BT H IR AR AR IR AR IR . 120e B SR I 2258 8
(ESNETE

AFER)FE, 18324, XALA R FHF e BRI, U8 7K
fR%, mIEETER, FIX36%, HrAwKpsT—H. B3+
ZEZJE, MMUERENFR - DEICARRI, RERFBET 79X
UL, FONIRMIEal, I LG H e R E E A

18504, RN H —EHRE RinE R B, o B hRE 7
IR R, WNIVE R IRV BRI E, A n] REMUE
BRI A 51 R G A AR, IXRRAE SR B U7 R PR AAN ) 1
Mo RERINTCITBHNTA 7508 R AR, 5 E ) 8 T /R SCAD
AN AR TR R IR . 18514F, A MR MR, SR T dh
TR SRR IR SCUR—— W A ol Be R — IR IR A B, i




Z5e AR N AN 7= A2 HAR e
B, AR T R e A

W R EN NPT a

ISR R NIE B AL, A ANSRIERIATE 1 /RS TS A A ARk sl
AT R

19064, Aedifr 4 SR 258 =E i, AATA AR B3 S Hh 4]
FEAAREEE], Rk,

(ERIT I NRE R 25 o/, RONX— @ AR AR T4 )
F, ERTUIEfE RIS, TETE Y. ERNSUOVENARNF,
NEBRFNEFEUAGF, LU AR LB AR A A WL . dnRE
AHNIRIREW, FYRG KT A EOYRELEPIRGS K . AME MR b5
i,@%ﬁ&ﬁ@&ﬁﬂﬂ,ﬂﬁﬁﬁﬁﬂ,kﬁﬁﬁﬁ%,ﬁﬂ%&
AR

WX AR EUIRE Z W EE R ? 18544F, T Bl sbks] | —
A FRATE L RGUR AR R RS, JFHdSRoRRE &, JHa
HAE IR FE A A AE P AT L

(1) WG RETTIE, MR

E

ds =

—————

@)
T r
(2) B BRI, SR

dS}(%g%r



o, dSNREEE; dQNREE IR KA E; T Y A
SR E s Fhrr AT reversible (AJiY) 455, RFhpir @ X
irreversible (A1) 455,

5 LR PR I & K T LR 5
d

s =92
T

R —RHXIFT N, WA T EELR: HERS T,
A AR, BIdS=0, IXUEW] 1 B IRFI B I RE A FHE RSN 1) 7
FIHEATH . Ik, OSSR AR B R AR X L, AR
WS D9 o B TEY,  BIRRG

ML, <7 R T B AR i DE O I AFAE

e SRR R, I RTERTHE G CRIFAFERERSN)
Y SEMRARLE RN, WIn—RREEE 7 AR KENZN L
1M 265 5 R &N, e mEA, 5 75 e 4
AR [ o

18674F, MM E P T 7, swm Bt VAL U iR .

RO R 2 TG R, R 2R A IMHRE . Boy—
HIGEIRBALESE, AT aFERE - 5P B — 2557 T RIS

8, BATFHMSS BN, B4, HFEEX R, FHE
I BE PRI/, — DN PR i B E 2 R 2
PRSI 2B v ikigs) . BT R SBERICTT, REZZEHE
Ko AL, BEE BRI, Pra M RE AR O AN il f2E AT 438
MR A BE, TR AR A HENEROIRGS, A — Bk

SEONE R, R ER T ANGE R ER, EiEENER T H
SRS N BATAMXAS AT BEE HiKZhHL, T HRE Rt AT — R,

NRGR PP ERFETHEMNZ T, BATANEILATER ST
FARGHZ K, IWNTH L LB ZRN A, RS — BERE B4t
o ABRIESRS, AMKIBELASERR &1, TRk, IR MIE



T K . — ARG & T T I B IR RARA R, el LA
AT T4

WO ITAT 1«22 se B 9k

TR GRS T aris R E A, RZRHEEZF IR, Foping e
e FEVE RIS SR I S sr R i BT IR 2% SR B N R AR R 1Y
BRI R . 28 IR S DGR 52 i A e Rk AT 3, Herp
B R TT R e b X e

18714F, ZreirFi ROR B B R FAFAEE 5 X DURTHE ) RE B 42 AL
i, ANCIRTE WU X R, R sg it 7 MEE R AE
Z k. KA WEERE, BASKRIR, A LUBER 2T
RIATER, JFREHEA HEEATT & B BE

AR TR AR T S, — AN AEIELR 0 A S B P2 AT
B, WE9-3frs, HIZE IR TTE 7 ES o> Z IRl “mE )7, @
R TIeaEE, FIIPESCHIR R “BE 117, (P77 AR HB, e
7P MBHIFIA. XA, ERAEANHFDIEOL N, BIIRER G, AN
I B R, T S T2 58 e R AE TP )&

< []se p
‘.. g® ® »'
P & [ L B

K19-3 2% e = gk s 56

EER, Z IR MO T BRI A, R
EER I AR T M RAFH . ANEXAL, HfFERAX




A A TC R E RIAFAEY), Beib i A Knl = B, b5
Y JACIE o

(AR VDB [, 22 5o 5 50T AR AR ] S 96 R AS 3o At )
2 5 AL, O Al 32 ORI 2 5t o B R PR o —
HE2F, BT RHAZEMERT 2 8 e I O Bl 25 44 (R s
5 o

ER201 L5040, FRWAENIFhMA)E, FPE NS
TR 2 S R A B E A AT RIS . TF LR BRI H Y
SIERJEER L 1 RERE BE REIHAERE R, XKW T AHFER e
BHLAEIL R IFIX M5 B2 e M B RO A FLE

AHE IOULEE 7. R 26 =

fer B BE AOBE S, S o7 B i Ta B 7 I R M 2 AN T
e BhZ2 e IR, 22 v 5 R AEOUL 2 T 3 216 DU 1 1 75 2k o

EZ R A B, AR/ NGRS B T REE SR, B A g
fR173F FRHUOR IS PUR I o e/ NR IS ) 70 AME B AEEE o R ) Az
2, ELWPIE, #EAL NI . XAMRILLF 2 7 #izs) 2
» FERMANERERE RS, X TBURE =R, e — B3B8 KER

AZHE SR o

N TR 125 R IR, BUR L2 g ARSI
TR gTiashieh. 18724F, M Fiaahik R0 -4 21
7, BUREZMMARL 17— D HOCE R M TR, R FR AR
T TEPIRS 12 R GG THT 8. £ DEE R Z A
Fr, RENSERX (o TE3RED RAMREX GasiBARZD , 15
A AR T RLE, T Rissh R 2R E RS2

RAHEEER X783 A, tla KRR T80
IO SCHER 2L



18774F, /K% 2AGF IR 516 R IOBI T F R RATR, R
T ARRRGLFERMIAR: S oc InQ - FEHHITEIIHE T I

Bl &FKG, IAAARA—SEmBEANS =k InQ ., wifkNsR%

S-HHE AN NI AH B EEN IR —, BPARE
KIEREAIE T PR G2 M E, NBUREE S KIMAFI I — A48 T
JE IR

RN AT, PR MG A iR AR AT 2528 .

SIEEM ARG, R0 TissisiF R ELFEE M EERE, AR
NBIRIE DI KNBURIEZHH O QR RIS, IRMBUR%E
SR, QK REGEHUBIEELLR . WatEE, —MNEUWARS
RIS 1% 2 GE A ] BE U OUDIRZS B9 ge vk 2 e Bk, BSRIRION R X
W2 R, B RGN0 T ssh BN — R &L .

FENT 288 R, IO R G REI R, BEH R JC IR
m, RENHERFHETLT R, W - R & - LUK
Z2ft, XML EE SHNSHEQEE AT AU E: o
SHD, REWER, WOSEME, RGUETCR

AR, Xl A A e IR AR A FE R e 7 1Al S R A
NN

SBR[ TERFEL LIBRNBURZE =2, A+ 5857 12 4k
WETER, (ERTE R FITRME R . S RGEREA 2 B Kb
R AR s IR AS B K. — VIR SR B R S B 1)
ToFPEEAR IS AL — P AR/ FRPIRZS [ R R K RPIRAS O AE . B
RIS B RKHT R RS, XA 5 R AR -

N, seo7 e liita W] 7RIS AR AN AT, PR 2K 2 A
MGEiHE 5 X AT 7 e EVvFA . s BRIIR T, R —Fh
FEWES, RV P& R ] MBI 7, SRGCEEE R, e
IRZEZIRT, BIZIR T — RO A, RREAT E A IR &
FE, BERE O AMAEISINEROR, RERMIIBCRBK

JEASEE 7 P S, — SRR TS, — oA /M it



Ft, EPURZZZ TR PR G B2 TriE g k. BRI TA
RefR T 1A RS B RR B MR RO I 8l (B2 ] AR R 1
ERREMASNVFZAT N, BT S

ORTT, JCRE—FRUTEE LI G ISHE . M T B AR ORI 0
SERYE, 5101 RAT IZY 1 LR NP, TRZE B BRI K
RERAAT, ELRI20HELL, RS A T T OIS P U 8 T
7, WIEEI RS B R BRI UL

I RACHOR 22 2 BRI A LR — AL R G, $ R R B,
TG AR AR, AR RS A i 5B IR & SN RS, A
I 22 P T OIORR AL . 7e i 1 AR DI R GRe, TR C s
T PR Z S R, 19064, AL b m E R REER T H Cr A,
W 7 2 s B3 S=klog W.

Ear LU &

EMAKE, TR JERACI, WS, WSEER, R
W NE5Y, REEE RN, TR i, R
IRIEEH, DLTALL— MR AR K AR R R . RGN MR
TIMER, WARBTIER, kSRR TR

TEERIR, TCAENUEE R SR B IR mR I, WIRAE 2 22 o T h gk
IR T B AR AR dr iz

TRIATT B b B XA T2 AN ghhWe 7 A d IR AT — A
Bl4h.

A — AR AERHITR AT . — M E A, EEIRE R, &
e RITE - MREEAFRE, S SEMERisEHFFa % R
SEIE A SARTRA N — HETC P IR

EHRBEZ SR E 5B K, AmEmEAFR, BEtEs
FEAFPI . A —DMIA T E o, — IR R NIRRT AL,
MO At A dr, B R E?



TEMEBUR 22 2 RO R L, B2 AR Ge i K OURL 1 T8 7 B
MR, RGUMLH . BIREL, MIRiOR. XAFE T Eaha e,
AERAY AR AV G 1 VS S S A K S S

Az A AT DRPUR IS 2 XA, RS B C A R

£ (At a) —Brh, e MR IR 5 ar 4 Ak
K, ABHREHSRE T — DA YRR R, — M a LA
RABAHER#B RS P BT WA rae)). WAL RS
K&, FrARAEMEE D&, BT, BN NRR KRR
fH/EdET .

R, ANEEmIIRA, R —BERFFARRERIRE, A 5 Iuks
RN, XUt ERE NEAL B BREA ), MAARSERE? i
R VORI RIA T, 208 B ORI A H A I A
P SR L A g . Nl ] A ST UK, R IR BB 7 5 5K
A7, RIBRECEY), 5Erz. M. FPIRCRURTERACHS, IXRAEFETR; "Wl
IRy W 1 o 5 B 5 RE, £ S A A S s 3k et

(BT RARIGB UL 2 R R PI, HE N 5] — 8 g R HH 42
W RN R, X AR IRA: USRI E.

WX AER, NRAFE SRS 6.

R NR: NTHELWORIRFP

GFlr-mi) el & s, FH, AMLRFERT,
ARIE, REBIL.

BRI AR, T B Z GG UNTERE, O R AN

REREH: “BRZI, GTFS; TEM MXET: TX
AT, TXHEN: TTMETEW. LA, i ArE? 2R
PER o R, T ORAR MRS, NI, R, TR
PEIRANB B L EE e, AR KN Z R A, IR B < B IEREOA



J1o FRHRPISE, MR, MR R &A1 .

EAFRLIGRE YR, BIME XS 78 ek, BMRIETEIES . R
FRACHHHE B LR N P 2L AR 3 B, SN W AE SR8 o s 37 A7 74k
= JIEE—UIERFAE — e e 1 SR AT 2 b

IR R AR R, MEORAE B RS G AR
TG, BN IXIR ALK T 2L .



./IW
®
"

o
=
=
5
-y
o
5
T
2

«

i
I
I



LB T 35k 19201992 4, EEBELFLUNEE . FREER. CEFIRE, FEEBLID
FAMRIORZANL —, (5 CGEMRSN) R EZMl) (AR =K R0
HHFILIRL.

2 2 R Wi FAVE-Wr9E: 1905—19804F, EEEMFEFK SN UEK . Wik R AR NITER I H K
T PIM A X —MES RS 1548 78 (PR SO SR2ER ) XARFd, HhidiEs 2k
5 N ST 2R ) A T A i vkt S ) e R — A 32 RS

3MARVL: 17034, HEEAES R /R IR GE ), HA I JGE B T A/ M3 Tk 1 AU 4 1ok
HIPD BT SEAR, MABEIL R S Fo AR SORE TR R (I R . (EIR R BiAF AR 2 TR, e oRkIE 2
JiEE. 17565F, 254 R R SEIAEY] T AR Ui A .

4 REMRF: TR BB A A e, MR RS =R AT A, BT
A& H . 18895, REMTRFSEH VIS, M T RS SR IRk AR 5K,
BV LA 2 R 25 4 I BE TR T R o

5 TIkIgsl: MEEH T R T ME TR, PR TEEAM T hizE, HRK
MW EzEs). 7RSS SR REAT R, DIRIRE S, Hoo 7 rsshir.

6 BYRZEBHE: IAEI— AR, 0 NkERKB, ¥H N k=1.38x 1023 /K, BE/RELEH
BT PR AR SR BORIG LABT AR AN 8 5 5 (k=R/NA ) , HAH & R BASAEK D THISEE
REBE AT R E T R AL BURZE 2 W BRI CEWRESEHO S5RAT15MER (Y
HE) BRI EEME,



10 2z oo i H 7R . iR FRIETH R

d @s

4 B-dl= /II+/uaEa

TH AT AL, B ] el T R AR

SEIGEE, METE.
W25 A AR TR RO AT B AN A AR ER, T —FMih & b7 HgIF o5,
H 2 2 B B RS 2R ], B R AR 2 AR BR H S 34T 7R L



BEE W), BRZERI O] IR IR L, R AEA gt
T KIETICR, AR SR 15 2[RRI N 2 Y SE T Y K AE ?

W2ER) 0RO, BERA—ME AR BEAE N B ?
i SRR 2 28T Bk ——
— RS I K AEAE BN A S /N ER TR] — R M 3 !

2L BBk 1R, R R B 1 R A S
fAAE, IERERUR 1 s BRI KT,

JIA 5 e AR

RACAHT, AU #F AT I R G P B (BAEE KIS %
B, MR KIXHAN IR Z A R R

electricity (HL) FJIEJR AL T iHelectricus (FEFH) o 70 &S M
W DI P s L, RO SR B, IR S BB S, il AR
SRR Xk T EEEBIR .

KTHE, TEENFEHNFNRERREK. ~oomattad (&1
Tt AR “LAEREAE, HTA#E. "E (LiFER) (B REK)
S FE R A] DR B — Sl TR BR I R A C A

8RSt A IR =g Sy L PR SIKE S Ui a7/ B o S e ANV i
oo 17855, VENAERESCIT #, FEHETIa 51 1B N 2
AR, anfE BRI A A S RIER, AN F Bk TRl VR HT 052
TR FEIREEIEE T 5 S b oA Ot 17— AL, Al 1010
N, AEANIRZL N B ARFEAF, AT B — AP/ NERB AT
NERA, AEASFIEA — S —FE R/ HL/NERC.



B S5 ERE

#10-1 PR HIATS5

AZRMICER Z [A] i L o s 22 41, Heshg s bomi s, Al
NERIFI R ORI E . AR, B C AL . MR
AL, TR RARA L CZIRIHER KN

IR ARG T RL, B S e R R R, SRR AT K
Jetbo X — MR RO S ER L. BARECERS AL I
FAAEE R NI AT AL AL, B2, 25 A T 5 B A AE [
MIfEDL? BEJR, PEeXEET 1SR sess, FHRIE]: [RIFE €&
3G R TRl A AR o Xl 22 i o PR

PEC B T W IR g — R T U7 B L, RIOR AR 2B HED
PIE IR R . M RZH 2R, MAREYE P RIREE .
A L Ot i, BESAT AT I A IR B A 5 TR B
YEH 270, TR sR R TR s . HEEE kB Lk v,

BV A E R 1!

PE XA R AR IR PR AR, 3 91 B AR 350 R



AHRK, HAZ G E PR IS A LA BEE 1 ARl

22 R R I L

S R I NS 2 TRI R AR ), 2 T 2 WD B 2 o R A s

18204F, MRy /& REAS AR K22 — AL IR J1 %, A PHRMA
MOARERE, FLEVRA LRI B M —FriE, pro R IR, AhE
AN AR, AR IRAER . R, AR
S RANREL T IR RN 2 EE IR, R 5N A
¥

XA KI, B RENEAE T k. A WRFER NS
GYREAT IS G P B TIR A IG, XAl Ee st E—— 5

2L AN BT R BRI V) 9% 8 I, ABAL G T H 2NV
BB T, RS, JF AR B R A TR e E U 3
KA 2 T5 10 WnE10-27, KIHERITT RO R T 1, D046
Ge1n) i35 77 19 o

K110-2 25545 T 42 ie e



S, BRI AOE S A AT AR, 1 AR AT
WS BMAAHEAEA, FA A e, SR R BT .

HEA—Z, MEEVENEERE L, 2RATEA, XA
TERTIINS, KA A . 1826 E HIRIE TSR 13
YRR E B 2, FIRH AT R LA TR A3 S 2 i 7 A T
Yy, X B R T Z R TR AN EATI R .

L T G S EANR BRI A, R s R Oy R A A
DR R

RRLe . ZR B HEERNIA

18604F, Z2 7 {5 WA 1 A2k fiy mb i B B ) N——TR 56
VAR ER MR EE 1 22 se W T R T R T s R IR B ) — N AT

FIGTUIRMNENL S, HEERA MR A E B K
o SEGIHIME A5 BT T, R —KINE, BREGFN T EEE
KA IR S4B T, UL 5 F A 25 N AR 2 %%

18314F, AP RIS 2 A IAH R AR AL e &R HE T
A B AL IE B AR AL, A B Rl 2 AR N LR R
10-3ffr7,  IXF0A A g 3707 A6 R B B R AR 9 FEUREIRR L, 7 A2 ) LI R
VL IVALERT



B10-3 FEL R IR N S 86

(EIX R A5 RO K g T F ks, FRmAseiuefta? @i E
WA FE VA B R il R TRk 2 38 S M RE R anqrT P2 AR R 2 R
A NReg AR EAT

REZFNEPTRRT F R AR AT B G,  ThR 2 20 9
N7 RS AR BYEKR, AL E SREERE B 1 AR A
Bty E10-4fm, Xehr EAN TEIERAE. it 1
FGAR JE) TR A — T el ELAS m) DL« R RS, RIVRRATT 45 2R IR )
o e R KSR AR I R AR IR, HLESFID A S
Fe L o



ﬂ»'J*_ I‘.l-‘:._‘ _.‘_-'
'y J‘ A.&‘t_l‘:‘i;g“{ a4 .%"h
KI10-4 VEHLER J12%
i, REARETIE RO — AR B, O T %
BE 1, Rt T NEE/NEWERLE, Br/K-Fie s A nmakels . 8%
v, —NTHESEE, A— N EEIEEY:, XA S T —
DLanHOE ™ TR

VR R B R LR NI — 5, Mg e R A

BTN BT 400 ) F U 2, P Z T R A RNARL S (H A
SCIRHETT) — A5, bR S G E R R AR 5] . BT RIS
ot R 8 g BRI E R B I FL R PR

18554, Zre i kR 1ok B SA IR S0 CRIATLER A TI2R)
R H A%, A R AR e RS Oy — N R E R T
R, S TIARLSRRIETR. MK —F, EREREZRIK, AR
N REEH, SZFEENFERN, W REZHH NI, A WEE

B/,
5o

HE RS, UMREER B IE1860F 4 T4k T Z i X M A
Fits ZEWMEBRFERMK, RN TR EOKIBIEN . RANIFE T
FIBCA AR MM AL, MRZ R ! "W VXA, R EE
TR AN, PO AINTREETE, T a4 Juit FE rL o



18624, EmihiFH KRB MBS (B IIZ) , AFH2
] BRI VR R S B A T BB, XA A 7N AE HR © AR
. PIfEfE, fhREFE=MIS (HENsh %#Fe) , EXERIE
B, fh5epl TiER SR MER R, 10AE 7 bt —Fh R

e, Z e AE1873F AR 1AM L 2 L2 (LG iR)
X e R S Y AR . R AR, i g TR
RIS ROERE, DMIRFAMEAE S, B 7 BB e, #on
THE S RS B, W R R . XA EEETTRE, iR
Sk Ut 1 4 7 2 PR IR 22 5 B 5 R4

e _F e 5 KA 2~ 2 E e T FE A

DL R KAE XML BRI DY A58 32 a3, A AR ANl P il 4 T
i

CIAR g xt g, BATPRIE 2 e i TR A L R AE S BRI &
X

E%hzéz
@S_B-dpo
E-dfz—ddﬁﬁr
L ds




(1) LI m e .

BARRG,eo- L RENERER B LR, Joh, el

m%ﬁ%%%kﬁ%ﬁ‘Em%% dse M & Hi T BRI R, e g2
HARRR (EWNAREL , QEMimrE&mEdea. efrgid
R VA T P LS B A <5 ok i L L ) A B QR B, R B

1

&y

R, BT ERF P FEEE ML R, EIpEAaIE R
s R IERGT, Zab T e, WE10-58n. REMEHN AR
%ﬁ,?ﬁ%éﬁ%%ﬁ%%ﬁ%?goﬁﬁ%L%émwAEEM%
ke, WL AIEE, af LIS RIS e M A i A A e e o

Ny
*—0—'5—*05\—

/l\ /T

1105 it

e S T R A IR X A, RIE R T IR
it o

(2) Wi e

g/l\é\\itcjj)B ds = 0 REiipi e EnER. 2P, S, dsi

HE XL, Bt ©RnHBAe & i ERIEESET0,
Yy BLBAT AR AT — PR AT A AE



T, BT BRI AR AL, NERAISHRGZ AN BE
BOI, WREEGE LRI G4, WK 10-6/ms, Fr LUl i AF 4] i
FIPBLEELET, BRI .

’K10-6 Fizs 5G4

R A N m e IR, BRI T R AR,
R 1 R

(3) BRI § £-a0=-S0 AN RV R

%%%LﬁoﬁAiﬁﬁwmé%ﬁ?Mﬁﬁﬁmﬁ%iﬁ,ﬁ@%%
SR BERY, RS Sl g I RE R AR 1Sk, & 10-7
IV



AN

’10-7 HL g N

M, LEBERANIEERZ, ERMY, d2RAais -
E%%\q@ﬁ%%ﬁ%é%%u%aﬁmﬁﬁﬁmmﬁidf%%%ﬁ
B ]I (A ) 5 10

TR I P A 2 P FR B 10 S T g 1 12 i 2 6 Rl o

B E KA, HI P A 2 Rl v RN B B 12 Bl i 2k Y
HiB AR I, REE-1.

X e B T RS R A e A g, RIS SR T AR R
KRR IR — AU, A BE I R] i AR A I ] DL RO H
— /N HE SR .

(4) FTalih-uHE .
SV ARG, B06 = o + o, RFE TN S HE IR B S B
F) 4 L A

Hrr, 5 AL, By d?YEEXF L, 2hEefinrsE
AR Wi, WA mM& R F5 A0 REEE RFEHE




Bt LT, BB £ T 0 0 ERLTAR S e R A LB B, @y S5 A R R
B B g T o, 9% R el B I (e S8, B AR,

dt

ENAXNFRUSHBIE N A L LR E, ST 26 FErhm
SHEM AT (RECEMET By ) N RIHELE Z i 28 LR i S - 1)
HERZLE (REuEp g ) -

LA E S — KA BHER, B T IR R T s
M, WE10-8fR. LEERRW, WA Ao, He KR
TR E Y .

K10-8 B0 i 2 HE

K, Zrair i e B, Rl — M A R, 5
BN B B A e A, o G vl LA S FR O, ]
LHTAZ AL FLI7 (2 72 B LUK

e AN IR S i, POV, Xl ii$-%
B e

X E RSB T B R AR P A, R T AR L R

WES IR e 3X — AR L 56 P RN, s A e 24 FL BE IS TR) AR AL
i, =S ANESEES .



—F Uiz, XA BRI~ E RN, HP Ak TR
Y, WIARTHEY, — s 1 s TR) 3 DX FL b B A 3R 22 TR] ) 5%
%o

MECEE ERAE, FRIF A BN 5
Rk, AR — AR AR REAT AL, WERT DS — AL R IRl

DIiRE, BV L REN . AESEBRN Y, Mo HIEE
P

VE=FX
&
V-B =0
VxE:—QE
Ot
VxB:yDJerOSG(;—E
[

CAVRY, RGBS I AIRAL, A BRG] AU I i H
Yy, A ] LSO R iERE Y, EATIKE VIR R A — 2, A
R, H—A g — KR B

R 2 e T R A% 0 AR
SJeERFEEIT] (PR Ak EeE B VR 1R R AT,
B EAZKL 0N A, AFELME=mc? . BRI EMAH, ik

IRIIVEDAAS VIS = &2 S -8 (IS SN et4S 2 A Pl WS G4 PN/
X7

v, AR NE AR AN, EEM—-DREX L2
ANEBEPIANI —ERBEER, BB AP ERi A ?



RS 7R EIER. B Ere . ERR e L E
e, seRMER 1 I S M LR A AR RRYE, g TR
Wityo Xfut, A APEHrd: <, FEEARMRBEIS, Erh
1Ay N S

6 FL L — SR L

SRR W B S e, 2w B Rl | ey, L
TN

Z IS T BB, JFM TR T HED e R — P e
o XEREIRAFIIZAR, TP RZHNEZ . AT FRXA AR
1320 S Uk K HR PRI, A E A DR e B B X
WIFS T8, et 2 tdh—~Az.

fib e 5 — M U AE R e i B R N, RS Z i H 20k
M, FNHIXAL AT 2E I HEAR TR (S A BE, I B 1886 il MBI N T
BB I e

T 24 P S22 B R 9 T B, R e A BT Y FRLRER R A AR
el AEBNR, XISEImPIT 1 BIs P&, BT AR
FE R S B AR SRR I T o o AN BI10-9Fos, PR BRI — Mo b 3%
BB, PRI ER B R . PR AR 20 S0l 5 v s S . P P 7
FARAHIE, X w2 A R Aa s . AE B R ZE A% 10mize R 5 O FRL G
RIMEE, W2 — DT IR PR ER AR, DA Bk 8] ) 2
CIREELEY R



F10-9 i 22 S0 7 =

INREZ e HER 1), AAE ERIETFRIS, K& RPN ERZ
Al I R R A K AE, P 2E— D IRG I, R 510k —A [ sME
HIRLRER, R AT, Pk, ERBE/mBY, M
MR AT B AR R REROR LK AE

IR L, R RIE T RS s, Ak 22k A
TR E R G RET, AL BRGEEE G . SRIR, PMRER
H s B E SR KAE, — k. IR =R, IRAER, Xl
LG PEER, I T HUHRIL, BREELE T I A SES e 1 FEL R
WIAEAE. bR, EARBCA NRENSISE 2 s i i iR

FEIXAN R AR IR &, 18884 [A)FE, Mh2&E e HAR SL it W] 1
Jere MR EILR, AT R FREE R A

FEZ e A B e BRI AR WO, LM 22w i 2 AN
IR AREF o TCARANAE ) PR A NSRS R JE R R % T BRIT, 1k
NPAREH IR R o IR 22 P EABE . “Z e horie i e ik



Bl EEHE A .

CUR NI EERE ,  IXA T RE R S R DTk e+ BB AR R 1 FL AR E
FEAE 2 [AL 4

WYL 26 N e, B 2R R Y, IRPEE i -2
B, ARG A R . 1F R IX AN S PR O B g 1 FR
5%, WE10-10077.

817

—-——
_-—r —|-. -
-——
i '-l-- — ——

J'BIE IH
F410-10 HLRERAL 1A

PR P o R i 2 A T T I [ A B e, SR A MESR .

%%ﬁﬁ%ﬁz?%%%M¥E%%?ﬁ%ﬁ—ﬁﬁ,A%E%%
ARIFAE T LML . 55— IR RO AE LTS, AR RLOB
TR B AW e P Bsh e, AR o DRz R, BEhiliget
WIT AR E" A ZF.

BRSO G T30 SEIR U L, AR 1 28 OB
HIs A, BEhiiEMNr =, &R E) 7 A Sl bl 2 tﬁf%ﬁ%
FIEF R R LX— TS AR LRSI b sem, Jah s 2
A, SEORL U R A5 2K Sk

I, Zwlr iR, el DR L, BERT CAAR R, BB IX
PR ELF AR AN 2 — Fh s 2 F I (R 2 B S AE R, X
IR RN BRI —HkﬁﬂzLLlﬂﬁ%%ﬁ EAE R, it
PTG RE T S5 F A 0 AR A PN, &5 SR 45230T300000kmy/s, 155 06 A% &
PR, X GRAHE T A

LG E G,  JER A F I !
A 0 22 T 0= B R AR 25 B S6IE, N R HBAE N OB A B



PSRk T — Kb . WEh T IR T SEY L, R PG AN A ) — ]
WHARFIEE . BANAA T WL, WIS BB B, MNLLAMEH
AR, MXIFEBIY SR .. R I I e e I 2 1) It
FIEEAR, R T HL IR o

XL AL TS AR KR AL, o2 M F 13845 . S0 FH -l
b AN TR KA TEME . OXEARR RO
WA R 7 AR 22— BRI L, I REE Z i, oS
Ple BAL. Hik. THEHLEEA O FRER 1 2R PE Ok AN R AFAE o

SR B ES IR RG22 A, Zi T 1879 R A K
o WX —F, —ANBJLEA T, REXANEILZ vz EHHE,

524 A, RANEILEKAKMAN, thTZwlhF it kmass b
B2 e R M S T B AR DUOR I — IR IR A BB R
[RIAZ 5 52 (NI — 2B AR DA e i 3 5 R 2 O R 2 3G [ Y, KB BA
FIAERTT G — 51 137, K S O A PR A [R] — 2 5

HlE, X—E&RZ0m BN, £ KRG —Hie (Grand
Unified Theories, GUT) 131X b, #HZFA RIS 26 R 7 E R

Fo

L EYNERTEES

RV 7 2l —EB A e s, AR A 19t 0 E e —ER T i
e s N

170EE, AT AL ML RIS, AT
AR

1940, FETENF R T A SR, IR, A
ESIONTETEVI

FHEE T H AR TR AL BRE i, o i R N R_E 1 B AREE, ik
ki INER PN



18884F, 24 St LA A 98 1 R AT R 42 K/ HLKAE, bty
L ST RIS - ER T, NIRRTt .

FEAR 22 RHES OV IR A, SRR RIZE -G, 19014F, AR
KAE IS To 2 Al R VR, SEIL T A ERASER IS, AREBAT
— R RIS S AR

1FECEE: Bk S a A EAER IR . 17854, VEERIERER B LRGH, EEPH
AN LE AR e FLAT 2 18] AR EL A A0 R EAT T Ay B SR AR R L, S e TR B B A — I %
e, MER T AR EATREL L, A BAaTH R, 42 B,

2 HBEEVE T WEE s BB TR 1 A IR A — R . X — AN, AR —
FEBS IR 2 (B4R B . BERTROA EAE R, AT BT L, AT E L8
A 18]

3 TR E N AR R E N, LR I AL B 2 O B SRR T 1) ) 5 2% B4
HESZ, %E?fEL%E%%,ﬁﬂEFﬁ%mmﬁﬁ,E%hﬁﬁ@%%ﬂ%ﬁﬁ,
W HEIRAE T, A THRAEIE IR, DUFESR R ARt T ), KRR I X 8 — S il A2 30 PR
R [RINA o

At —FEAN. WAENRRA, BN HR T8 T4, (BRI E AR .
W3 BAT ORI AR SRR I o AR FEIAEAE R, AR 8] RO AR ELAE 2 AR AR I 1, B
PAPIHEAAAS R ot B A A o WA it S Bl iy A4 e A v 37y Jo) L 2 ) A A 1) —
PRI IE S 5 T RAARRIREVERIR T R, Ft R e issh, HIBtsit, wisme
H13z 5l i g B (1 AT 2 1

5 WM HE R (EAIEMIA T, WP EBIRAET M & BN ), ST M E At
B 25 B A ARHBORT S LA 32 3 o IXANSS R AR R A e B . 22 B A e o B ] DA ey e B
PR . B T AR E L7 L BN AN B 3 G BB TR VE T -

6 P AL B HLA A% O B N 1A AR AR A 00T T AOAR 70 22 e T 1 S B X A AR Al 22 7 A 1
WitBse, JERRHONA A . AR FI R RO I AR R, SR RRAR, EAER
RN AR A o

7 WYy WSS AR R L PSR B Y . R B A S TR AR I — AR R S
I, HEEARHIE X BT A sk G IR, R e g A iE 7 ix AN T,

8 Rl & fEHEI YD, HEE (ff9. op) REYHEE, 55— EsZi8H
JRIELE, R I A TS DL

9. MG TN, AUEANORIRESSF NI . A L P A il B B ) 37 e A
Vi3, IR IEReT, T 0Uier, WE .



10 8 REUNREPER . —REER — R SR EEE T I R BRI — R A
1 & —DREE-FE ML, [RNERNAE.

12 JEN AN P FLE I — B S RTE R D) IR A iz sl i, ARt AR
Wi, PR AR IR, PR A CRIRD FRONBN HEh S

13 KRG ik XAz H. Hig b, FHEFAREATLLA A 5177, B A
BAR 0 R g9 A I A3 WO R Y ke . st — Bt i lUME R b2 Mk R 54—, <
FRAESE— Ul W DU R AR T AR 0 (BRI AR PO K 50— HEAE



11 JiRE T FE: Rk ES

E=mc”

—RARRR, BAEE ANREERREX

%
gl

VA= e

m%$,~ﬁﬂ@%ﬁ%%m E%E?%d@% ” 1SR TR
HAIETT, A% s A —BUsAe 1 # i i

ONFE BRI 2], Rk T4 NIRTER XA GINE,
A T — IR, ARSI, T BRI — ki K
T B3 Nl a) PRl g Z R SR DG XU R B, il ipe A i B R SR TR Y



HERYIHEER IR . AR IR LE A O N 5E R Ak, 14 L H U
R — L8 NTE AR SR204E 218 E M0 T . ...

fite, ZREHE 2 XANEER, it BoR B 2 —RIgRAC,
EH—VIERKIE T, ERWEGEIRE AR TR\, k5L
TS VBT B

175 AL, AR — RV 5 I&Z 3] T E=mc* KB

S8R R TR R /N 55 £ B R i 1 P At s, (HAT
N#FRIE, H2hEE ORI . ZEBHHRA BIRE S | e
BRME, 73 7 ASSGRIREE RO 2B, (HFEI BT 7 — R
IRHEZ T e

THER, FiAgs H 5 E

@t I, AN SSEE RAR B SEI R E A

BRRE, MBERIARDVREICE e, £ AR P HUKE B K
oG, GREFE, HORIRMR. KKK, DO LR S AR BRI,
AR BB 2 i B R

MATTAFIE ) 2, ASKAEABREE G, REE DIREEfa & Ak &
RIBW R, AR AMIARSKE T Al X H AR E, HIHhE
I T BE= .

2022 LAY, AATEAE RIELIX S R FiE, EMATESR, FiE
5eeE R WAZE AR AT, — N RYRNAS g, — 2R
H3z 3 Jg 14

BHEFATHE — B B R A T E B % X 43 21038 AN S st A T 75
— N RUR L —R &, — SRR B GBI R R
e, JRAEMER AL X,

19128 R A — EAE R B 5 fE B IX IR B RAE 1% MR,




1M A IX R B RALE,  f B VR 56 L

LR A TR R AR, B, B E
Wi, ELEPCA R T, Bl R RIS . TR AN AE
FIRNE AR L, EAERMEH SRR PRI 7 EiREE”: H
Rt e B AR T R R, SRR EAE A T s
B AESAEBLEAM R R TG, VEH A SRR B w]
DL “Re R H gt —ilE k.

TR R 2 5, R T SR HT0 0 FOL A EAERT S AR R
I ORIL: RANFRTER AT ZE 4, HEARE —FER, BRI
B NAZAFAEE TR B AR

RBNEARBR R T E A RER T IEE R RERAS AL,
AR, HEEN - DMIsss 71—k, mHEERAE
DL AR, AEE SRR

JFRIXARCBERKE”, MIANAFRBOCK, Hr LB NI 1 =2

DAY

R IEA RN ESefiS s, H—2 L, et
K, {ERRIME SR N SLi0 = Bt AT 7. 17744F10H, £— B
N TR S L, R e R BB IR T — %, WEAL KR
HR R LSRRI — A 2 A7, /N R L A A I B ] b A S AR AR i
TR KA.

—UEKE, BEBREIRD, NSRS T B R, —
PLAEREAT R I AR, ANFEILL-FT . AESCA ok, b R L
AR IRAIRD T+ . 5ok, BILBHRX L i 2 i 4

RV, bk g T TR — OO R R SRR 2, DG
JEEHT A AN K. LS IR A ORI, H S Y5 B R S e A
KR S BRI %, B R s E e AR UE Y], RIEA A S N R
J5, S0 SL IR -40 J5 11 JoT R ek AN T s I A R %4 B ) Jo A

A, XA T AR 2 — AN A E



HRTHRYZ—
FUROE R I A

K11-1 37 FLAG I # ok S 06

—HROG A

REE AN B RAM 28 EAT- IR TAT2R, 1E & B P % g, R
i e B TR e A E A, MTBIRR S E. £ PHEE RS T
RS B B RS B A, BN RN, WHZ AR A
BRAR

BRI 7 T8 N Z RS AN, RATIES 1.

20120, BHEAF RGP HE AR IHWE, RS EARE T ED
Jl T AN RIS P OB, (BT I T R IEAE A A AT far
o

AR T RAT A2



EZRHIHEEAZ {, RERCIES VEXAFELESE, BRI
WFHRRIIINE, HRZEAE SRR IESE S, Ot —FhiE A4 #RE 7 A
WH o (EIRBMAE, JHRE NRECRRT, P LSR5 Tk
UEHIX — 5

A0, JUFIA TERIBEER AR S 5 1 ICHIBORLZ F,  MEAT 52 5
HAERA T, M S BE 25 G LSS, K YIER SR P AL F 2 B B AT
JREEIT T H S A,

B A SR B R TR I TR . I 7 SR AT S
S T R AE SRR, WA R — I, A A R
S 2 R BT BE, B S LR AR T b, R
7 [ ML B T AR, A\ BRSSO B S A
Zhb, BARE R REER T O8T) AURIARES: A
5.

bl oy, A TEA AR E BN E, X —RE SR K
tﬁlkmoﬁ¢,E%—|§¥%%§sfz%%%ﬁﬁﬁ?(a&w

10°4)-s) , vEBEHE, X—RK, NEFARA AL TURY) 22
AR, TR R IR, X R I . S
A5 % IR RR, IXRPoE i Fn] DUE MR R =2 A AR, 2R
i;ﬁ%ﬂﬁ,%ﬁgﬁ%:M%éﬁku%ﬁﬁﬂ,%%%ﬂéﬁﬁ
¥ [ 57

BEoR G B Bz, B— DN NLDEHIZEIN, SARRE S —
NABEHEF AR PA? ISR MER . AR RIS ? X F
HATRE, BUEARRE AR 730x10% km/s, ARAAIREIE Fol, JEAH
XA Fr L, 1120w .



4 ;
. DS
5824“.$ﬁ!iff o

v=2997924
/,/"' .

() ! _ =
.
“Rals A0 J

K11-2 Hikiz s~ E

FHAWH—EEAE, fE4mett ], mREESIIE, AR
1B 208 &2 (Inertial Frame of Reference) Z )G AE, WA, B
BEPIRESHIIER, HESHREV, ~ Vg, FHUVCHENREREZEVE
=V, +Vg, A{ELZ i AR R — N EEEEe X 5“EN
FOMETE

FITBL, G TE AN, R AR Y

agh TR A e, ZREH A A A0 12— 2k N R FF
MIFEA TR, Xk, fARH I AEANARE .

KRB TN — K25, HIEREHOELE, M EAT= 6] .
A, XAMEVETE IR AT U, RN EE, 1R
SEEXBENR, RS AR L . (HE IE AR Y, A1
IRRIDCTEAAZ XA, 85 PR D 2 (B AT TR) AR AR 1R, e AT R
TZH A

X%, 0L MYIEREYET 17— kR miaE, —H06l

O T HEA, AR SR R S AN AR S B AR Bl SCRFXS 12 T T M2 i g
i H A



8% PRI IS A 15 IEXDOE I E %

RALHIL TR T HREZMNIBEE, HEEMED) T H
idE, WERIRAEHE 7 ikih sk, BE IARHO R R SRt = 1 565k

[{faraxgl = g1}
1] ST 7 o

KB 2 i I E=mc?

19054, {EJGE TSP SCHXTREEAE L, ZRBHIHS T 7 &40
E=mc® , UK R B REE SRERAR VR, sEEMRE S
BN EBE—RRE .

Arh, ENRERE () mABE (kg) ; cNEZEFHPIEHE

(m/s) , ©=299792458m/s. ZFERRKIAN: BEEZETHRERIGE
HI°F 77 o

—HRE %, E=mc? filig XAhsk, HEERNEELAESEE, BT
FRATTXF B SCRERH 8 BB

(1) AT — VBT R 2 BRIRVGTE — U8 P 5 B8 22 b 138 2 46 4% 1] |
PHE N e,

(2) FraHHIES 25 2 N DB E AR 2 AH F Y

EXCRREIAL BRI S, £ e it )2k s h R
INAVE=V +V g, XY B 25 40 (AR A e 9 o o] ng e e
SRRSO, SER YOS ML, SAER B4
ﬁ%%%%;ﬁﬁ@%ﬁ@ﬁﬁ%\%ﬁ%,EE@M%%%%%%@
Al o

B, i e, =t, =OR, O, A0, ALkRZHIE A2 E A, T I
WG, O, BhFR GEFNBEZ, MHHR) MO, UIRFE HEASE
%, W R WO, X, HMATEEAIED GEREv) o TS
{EPI /M RO, RO, ARSI, ¥ 21 )G ¥ 20 b




), HE11-37R.

Y A 'Tyz
|
' ( )
| S XY Zl
|l it Rl
: vt I 1 .V
| (x? Yy 255 fz)
I
|
I
' x
|
0, * .
2,
/I X X
j 1 I
/
I
/
I
/
]
!
'l
ZI AT 2’2

B 11-3 Al 1] g A s A7
HASTEM NS AP ALV R W E11-4F 7R o



3=
{inF g A 4

Z,= 4y

\ ,=1,
FEANAS A g, ZH R O, A O, LUEE v S At .
SEM NS RFHBFRRE x,=x,—-vt;, HPy. z MR,
I 1] ¢ AR [R), X AN s AR 8 T Y I 25 S 4 0] 1
114 (A s AL 5 RE 2

FERE X, RIS A B TR A F],  STEZ RO, MO, IR ]2
—HH, Mt te BRI B AR RS . e b, A
5% PRI 3R Bk SCRIXHB 22 1/, NI E R 2 5HRATTIILA .

(1) 1G58 B -5 75 Sege 10 5 I 2 kA x T BUK L 1ia
P

(2) IzBh W FL RGN L AR B A PE—— e fi iz Bl ik 2
FRIBE H AR —FE.

(3) L AT ot B P as Bl i P R T A2 K

BeAh, HRERE (eI MRS AR R AR AL
Ry, B AT 2 v FR A R I R G 1 S B T AN R E T, X — IR A
2 Y ERE R RO . WKL, MBS SRR 2R Y TR B 2678
el %W%Lm%%%ﬁkﬁﬁ%kimﬁl AR = I A
HHLGH TR R, WF%%I%ﬁM&Xﬁﬁ ORI T IBIE %
A, IR TT, EIRIE—DHFISES RO, MO, HIK

AUE11-50778.



UZ
"z
o B Y=Y
w7
2= 2
Vv
f|_?
e
vz
\ L=

LT MAIE R H, EiRie T,
RIFICEAZRE, Y TEMTESS R,

v
{I__I

e #E AT AR R BB, B LR £y = ——
=

] ==

>

FA11-5 1846 2525 e T R4,

Ht, ZREHLDE NS R, 19 HI 220 E, W EVeiE
fl B A b R4 12 BLR .

FAN, WIEREDYAIU ) 2 B 20 I 22 W AN TR AL 2
JCIERITE L, PTAE TR 288, ISR SCHDAHE 3l RE € 22 14 T
ST, BhReE R A EMIEOLR . shaeE RN 2 X0y:

1,
.ﬂ—gmv—LF&

XA TR A SN IFS NBEPXT I [FH) 35, R



plE
dr

(DREASPSPL YA 0Y 75wl

dx = vdr

¥ EEM A ARG RER R, 15

E, =] Fdx
E = ;%vdt
E,= [ vdp

I3 B R B AR R, E A 1

oy

I SCRHA R AR,

RN

= LP vdp=vP- J‘; Pdv

YAz ) 1 5 Em AL % L B Emy 2 TRI R




25 B B EPIE SON:

P=my=

RPRNBIRERIRIL A, 13

E, =vP- J:Pdv =

myv
2
V
I===
C

Fﬂ

PRNRIEE I R, 15



117 _EIRRTE S — Tt e B2 1 Bk SORX e sh WA Iz 3l i) ot
BRIk, W ERTTESA:

2 M 2 2 2
B.=¢ g =—myc” =mc” —myc
v
V==
C

MIZIRATG B 1 AERR AN R T T A, ZhREE), AR~ RIA
I Hdmy ARG ORI — sk, BVREIE Zh B0 K 3E K
HIpiE; 75— AFERAD BT, BT 2T R N AT R R R AR
AT EU . B, A NSRRI H AR R N2, iR
IR VANV Py e | SN A

FAh, AR SCHXAB A E, — U3 e It B M e oy, fir
CIpfREs Lt B e R, BATRRZ ONVifae, HERENXE M-




- 2
E,=mc

HAVRER YA IEZ) S fe B B S fe e, WERERIE
NHFRREA B REZ AT, H]

2 > 2 >
EzEk +EU=mC —myc” +myc” =mc

2, FRNHHEHART—#, KEWfims — rYyiiiizs), H—4
E=mc? JEAEL M)A P ST 1 BB ST E A RE B TR E A & Tl
K, BTG RRAETEE . R EREE, AEEME I E, A
e w2 A e I Ao

AR {H 7 ) 22 5

E=mc? B AR, HMEEWRE — A DRR T, KEEAFEH R
I

EWRE, FELsSE MR REE. mEkgE, IERFeETT
PRl AE T . T ANEKME, HEAFT () 2—MNERIRX
7, HEN30x10% km/s, P57 JE 13RI H290012 . dn Ak 1gir i & 4
AL N RE R, A LAE 1000t TNTYEZ) L BB e ILEL; an Bl 4 sk
ARSI RS L4ER — N 100WHIAT VR 2 A W i 2= F350004F .

Wi ek v, Walgeif A I ARIBER. S MARER KR
T (EZIRMIZEEIZ) R NE T2, PSR T AZ 5
BINE— RSN ERI KR 7%, W5 sty 1B
REfE. IXUBRAEE R A S — BT, Qi —K, Wi 1) SAAEES
FREAR IR 58, a1 1-6 R



Kl11-6 JE 7tz A

S U A ORI TE], D9 S ESEAT R ST SR g, 52 D A
GGV E LG W LR AR 53 o B2 DIHE ARG rp, fliA
NAKEDTEI00F A e BN IR UL AR . nl U E] 11945
T, REUR PRUR 78R T HARR T BRI . 52 DN ATE fERE Sy
R B R R, EfhcE IME TR AR E.

BEE AT AL A ar EA N T SHEIRIN,  HZE AR 1748, IR
5% R AELJR o PR AR 45 R Ath A i b — IR B R IR

29K, E=mc? XA AR AT HE A2 NS i 3Kk BE YA 8 I P S
o BR TR, A AR AT WA . % s A Y R
BRSO NI e, e RERFALTI A i . A 11-7 s (1 TR 7K HE A
Lk, B SRR K IR FSRAEL, AR S o HE AT B (AR
R, R RERE O IEE, RERK IO ZIT, &SI L,



WENRRHUR L. R AR O T, FEACRE AR A% A — U RE - HL
WAL — HLAE .

2R

atll

e HE " i

S’

AR éﬂmﬁ

AT ﬁﬂ
e ZRMEKFR £

Kl 11-7 H /K MERZ ik e HE s B

5K ITRBAHEL, %S NPT I A R BB A A R FITTRCH 1) g
iﬁﬁﬁ%<%§ﬁf),ﬁ%ﬁ%%%ﬂ%ﬁ%kﬁ%fﬁ%m

%, X5E=mc? FIEBIRGEM SIEEYIE
III_[/IZIA :E&Eg E?E”@Q

BIRICAE COIFmEIRY P2t “WIse REE7EEE, IR E T H AL A
VIR K2R, BRGA S BRI AEY), EAFRET) ey, AR A



R s BUSGHE. BmBHIYIM, AAFRE T R, KA R AR .

BN T AR SRR, BB E R TN T T
B, BRIRKY, MR R R EY), BRI K.

BRI 2T AT A AL, BRI

AN, X—URFEFEE. THER, AREER
KI— B A RTHBATNAEAFGE ST, WNFRE 125177, E
DR AE. BEISR, B R. ESBIR. rFHEFISR
JR, BRATT I R ORI TR A A SEAF T N e

HATABE R SORIER E &, SRR RIS AR AT REAE T~ — Al
7 H Ok ERIfEhl, X —DEMIIFL.

EXRHE R A, ZRETHEH — N AR FHEFREE. P
IR TR, ANRIFHR T —Fh&tige g, ENEEEE T
KA —ie, NRAEEEZETHEREEEF RN WITH &2 E &
PeEEE g, ARSI Y T2k LT N T 1 2.5t
TNTYEZ .

NFENH A B A ? KR — A EHE T E=mc? 2 b ZE A ) i

I~
o

&

Ha}

=L
f2
Exif]

H

il



G000 1%
01

L'_,D_

U

Ty



1ONFE7 IR T RN SE AL HAS B B B MR 730 28K . HA A 60kg 4235,
b A A kg B AE P T TR, BN E%wﬁ?BmWWWNWW%f3WﬁM

5.5x1013 7,

2 RO A A S  BOR MBI SR, R B ENC e, SRR, B
KAZHT & P s R R, B BORBIIT BT AR50 /N0 TH, (BRI 2 BORBIN B7 2 52
B, ERE 2 HTOT B A R R R R A

IWEL LS : W2 PR A HE I i O G PR IS NS K iE e NSRS — &
No IRAERIE, WEZRATRES, B NI WA s —7o 2k, Oy . Wy, Jm
ey, (B 2 R AR A 2 T B R A A RS AR, M kT R, RJRITE
AT

4 AT AEURONANIN 5T AL B BRI R, AT AR IR, %
E AR EHE e SR E T IXF KRR,

5 HAIURS LAY Sess . W AIETRE B I T =08, K0 RO R B RS T 1) P T
NASRARBRIET ;s R AR FECAE A BN T fR 2 AT 8], A IR A0 s R/ B BRI — ke il
BEAEKISS N s A asE, A REEAAE B TAl. X =ANSeiios 72U EZ MR
B, AR IRER.

6 IR Ly, 2 MEE S, U E TN, HAER T s A A,
H 5o 475 B 50 AE 1900 4E AT 7Tk R S A AR IS A B«

7R P A e AR PN S HE R, SORBVEALIR R, FARTGHER. xt—Uash
g, HAEAMNTRENSHERN. S5 RERAR, Mg, s sz fE e
X B2 AF,

8 AaXF T M. AR AR, DA AR 2 [ P AN RS, Bk R BER, ol A
B A

9 NAIMS AR 4. 22 81 72 FH AFE AN R A A B ) 1558 R 2 A8 vk, B+ —F
BN AR o AN AR 8 B 2 Bl S 1) A AED R DLz ez 2y, 5 & pid FE v Ak
AL, X AR VRN i R

10 VI A 900 18874F , /AR T 5 P 5 e 05 7 3 B 1 SR 22304 1
o, SN T U LA R B AR S0, %5200 B R B ER A T DK 02
7.

11 DUR: WA A B 28 i R — A, W B 2O IOT R R 1K K
R RZAh, W METRE LRRLOK. XY E BRI S, AR EE
PIB 2 R REAS o ok, DAK AR KAERE _EAF G it s, RGPS 2 U AR &
AN LUK 51 A F I AT RE IR A o 1912, UK SR PR 22 SXA 1O o FL R A% kA




Bi, SR EERANRRITE, PLRB & F.

12 I8 2848 e BAIAE19 T L B 22 S AC R IR M T 22 P I T R R ROk SUAH
SHE R AMEAE T SIS Z) IR E S R (SIS ZIAIIAL bR e, RWNETEA RS %
R AN B AT I N Pt AT A ek R, e BRIV — BTN

13 MRS UM IRRA, BN OO A B eI, MG AN T
AN, 9 O ) 2R, S SR e BB O,
RIS £ PIL, 2B S WA, BB 2s. A B HILR RO REEDOE, W
YA LU B

14 REEH: VS AIIACIRE, Wi I2zhid f2 A HEh N BE A R IR ACIR S I i A &
o B MR EEERE R T IEE AN, REMALBIEAIRE. $hRE. AAE. SLRESERENIALL.
15 TNTHEZG: —FhRIMENEZS, ) BURZNZZMER M, 2id N EEEIRGS &, Tolkih 23 ok R

st IR, MEE TR, PR IR, BT EUIR, TNTREZ W HERMOE R 2. TNTHE 25
BN e 2RO, PR AR

=



12 i Eis T iE: S5 E AR

o — —
—

- g e Ry

=

— =

(O g
b o

HAVERZ Ao — A (R .

Forb, XRAMUL: AT IRRAT A ST RS ER e, (HIK
FEHES B s B o B A RIE SN, BRI 3 F A
ST 2



MRS, e B,

R NHR7 B, A AN AN AT 35, AR I A FHIE e
L TR, AR R R IR e AT, 8 R S BEHR
AR, EIRAFEMSE.

M5 ERBCE IR 2R, QRIX AN I AIE AR TAT 5
AR EAR AT BE AL R H £ o

K1), BMNET UG,

B 15 BIRAGEER

B2, KRR ARG, Al am kit
FENE WA T

FERXAN B T, W HR S X YR A% e e i 70 S R 5 IS R
WERLT, W3R B3R, s i e ) LA BDE BuE _Eiss),
X R MY, REBORERPIA T ET#S (BT
BRIED , (HARZTCIRIE I th 2 i 12 ARG, P A B 2 XA AR BBUR Y
JET AR BT RA M) X R IRS BUSIURL 5 B R AT 8
AR GRS, IR T IR ST B A N IS R RO
Fto

TENBURMNE S TS, BRZIMEESAES, HEa R
AN 7 SAN LI R TR T AR R OV 7 IR« (B AR AR 7
IR R AN LR, 1 VAR R S, et R G E T
AP NGBS, I LUERE 7524 2 5] Y B
HAK.

Jak, ikttt FR 2 oA TR R PR K R B TS AR, )
Bt . B s A RWBHEER . Bl s %
EAE19245E 52 M T Wi, RV A VIR ARG Bt IG, Begis—Bkim
e, JHGRERE ORGSR i e, &1 A RlE ok
B 2R EIA T 5 1H A& . AREAS A AR, s —



HERF TN, BRSNS e BHELE, KRR 7 452
HIRSEIG LR .

e T HERT, WA P B E R IR, IR — AN
AEEE TR, BRI TR T I3, s R LR
WS BN TR —FF . M NIERE R ) K, WO X i RK
AR A, N A RALE REARA T2 B %, AT oA
RUEBHVER e, REHARFF s P e, H— ST R
Ao N T HERBITRE, BEEisAH 7 Ei))FrhYikRe s 53K o0
R, FRNEAD BR T AR SE. WEE (R
=6.62607015x10734 J-5) ¢ R FIECFAEN], A ENIX Ao B th A —
ANET I G HR

RI— RAEANBEH J

19265, BEE s KA RV AT, il & 5= B A H A AR 2
BBk, QISL TR E LB, BB ) LA R E T T
Mo BUIXFE, A0 S AR e E T 7 AR R 2]

e h s :
inZ¥ -——Vywy+U(r)y
ot 21
ﬁ*,Y?ﬁﬁ%ﬁ%ﬁﬁ,ﬁ%T%Wﬁﬁﬁﬁk;?%%%ﬁ
?@%pﬁﬁ?%ﬁ%;Vfﬁﬁ¥%ﬁﬁﬁﬁnﬁﬁ¥ﬁﬁﬁﬁﬁﬁ
%;U%ﬁF%Eﬁ%%%E%@;;Tﬁﬁ?ﬁﬁﬁﬁ%o
R — MR A =BT E S TR rE%g, 6
R AR S A RN, R — AR TIAY: HEE

A, RGO R AR AR . T AR — MR M, Ak
S IS TR A0 25 Ta] 70 ORFFAH LT, SR HE e i oR B0 2 8] 7 0 Je P ofe



T 08 73 B D e 38 1) 8 R 2

[FR, BEE XA AN AT B, SRR
FA—MHEFHN, o —NIERAT, BFERFHEHSR s
5. AT FEE TN 1 240 Sk SE IR I 2 i) B e i = AR
s

BN o

IR FINIXAN TR, A AT 5 [R1 3R 19334 1 DURPI PR 2222

SR, AEEEE TS EAAIRE, i BR BON EEAIS IR SR 4
RIEEs, AN S Eias, TR AR AR ETR I Z K H . IX A Ab
BEWER, MAERKIAHE, SEEBITIEER &1 75k
NZ—

(EN—AIBESES, SHE TS A AT R 1, HE o F
QST R (B R 7 R b O B RSB R A S I A T e AR
A N MR TR T T SChR A A B, BRI A T
A T MU 25 R 0 SR R B M R BT, AR T
FAEEAH B, HA RSB . BT M1 R — R B>
fio WOREUE, FRATT AT B TAE R AL B, (AN T
ST IAEM L, AR T (.

IR 1 O R AR, B SR AR AL,
SOREI F TYSAERR, T, BRI T — M EASLIS R T )2
R, LR O 4T R B4R . SRR 25 42 ) 193545 i 2 12
FRY A S0 ) R«

FRBH, A5 PUEE A TR, & EA s
Wi, — ELRH RS, B N B AR TR S 250, AR
B R, AR, BEAE R, WEI12-1R.



R

B 12-1 B g o5 1 4 JE AR S &
T NBERONEE B A LA To s, SHEHIEIX AR, xR
MG FARN LR SR ENRZFA]. ST 7 =R

he—E &M, A RS L, ERMHAHERECTE, R
—IESR PR X RMBRSE GRS, BN,

M B BB A SOW A

B R SR — R BRI, SRR S, A8
RS LA 85— 0] S B BUBOHE A M, I3 50— A5
A RERIHER

X AU AR IR S R ERATT: OO S I AT I 5 2 AN —
BE, MO I R X A AR R

IRV RIE T AT, 200 WIFE S5 9B SO0 AN
o

BT, EEE R E R E T, WEAHNEZE TS
INEIES . BT, QIR R 2R —bit (LLRF) 17




T PRAFERE e 0801, X2 e S ENL R RRZ RIS, BAA
Ay HL, (HERECIIE 1 — M KA BRI . SR e AT — ok, B
FE[R 1Al A g AL B — A bit, THERETIZ BRG], maEE T iFE S, M
WHA T, —DETHR (qubit) MUNFAETESFOMLRES, &
PGS S BRE . IOV E T RAAENE, &7 R

AR o 0[0) + ad|ly - HH g0 +|al|” =1 - BHRE ¥
SN bit T AR k2" AN —, {En M T EORE T LA R i 2

MM (A2 ISR | SRR TR A KR HOCRMA
5 A

1245 N1k, e NAEZ M DI A e 5 5= 8 AT 7 T AR 7t
R, AEAETIOU S5 5 AR A 7 11 [) e b S AT L 7 2 1 R
eI, EARCHIFET, ERETE S0 IE S e A

FEARA PR S FOOW T 5 B, A S AR 4R A B2, AR
ME— &g N2 X R B, FOlE 7 EANRRE, S S sz
E.

POV e 483K o Je8 2 T e 4 A

WAL N SSHIM IR MO F, TR A SR, o0
FR I e IEAE S S 4R T T (HtE R g s AR, F—RXH
WA 7R L, &5 REASMAR AR, i B 1A 52 A i
Rxs L, BB RGBS Bk, i NS [a) = 4 1 51
o

PATH BB AR, BEmizsil: 92BE T Inme, 3k
FIX AT e B N —BRAE 7 OGEE | BRI &M —
HRA P HAESE, AR 7

T A7, AN B I AFAIS IR AR AR F BT, %
ey Ak I BEA: BRI 2

25, G RO REA AR SRR - AE AR — BN ) B Ak




X R AL 3 R R B A T 34, I R 5 s an g 210 ) AR
o 3K B AT LI, T84 T S8R 1~ A I8¢ R 0 S 2538 e i 1 T A
THBTIREBUT K -

AR S, R A BRI, ot TR
fig, MradH—tbz )G, vroW LR TR . (H2 R EMmIE,
3.1415926®+10086yth A LU 7T FE R, D-1024¢tH 2 T FERIfE. &it
WE, RGEMAFLTBINE”, MEIERE—M, Wy, OR“AIE
7. AKRATIRATRE, MIAERAG —Frrge, Xt b.

JUE RIS IR S IR AR RS 42 1, ARCHOIHH,  (HSRER SR Tk
Ui, WA EREX R AT, OB A R BERT R, P
BRI TS E B, 552 7RISR S IR AR

TR AUEE T REE I, PP N BB e AN RE E 151

T
o B A

AEATER C AW T E 1, BRI AR S WIR A, (HEF
2 B AR AR R B AR AE .

LSCELE], T BRI EIEIR”, F A SR A R
4 5 RIS P4 OB R B A BT, BOIF AR AR 22 3%,
R FHE R

19544F, RAEFILHIRILTERS C008 1 it A ZE i E 5 X 58
KA MBI A PR IR LS 7, T A2 P R AS B RO 30 SR B
RGBT REAE B St b R L, B BT A B I ST 77 R s ?

B R R I T — N KIHAARE, SIN T — s s, R A
TR AR, LR DN E TR R BEREORS T AR A ESHEA
W ANE] D o AR BT AL R SUEA ARG G R 15 T A, IR A =
W, R TRMERGEAR] - FER, BVREAMEFAL TSNS, X
PMEWERRARE R, EUMEER 78, ML 1.



WEE U, WO E T3 R R AN P B R L, i —
R, FHMBR AR, HRrELER, XA g H R
2, FHBAWDILF R R, AR E, —HAdrid
BT AEME, - RAFidmiE e A Xk, MAMEE
REZESCRESE, ERET T 2 TAT IS

SR, BRIB R 2 5 MR I R A N33, 201 40805:4K
P AR D s 2 0 R P B A A R OU TH 5 2 T
A

— BRSRIR A T B R EL TR, TR A R 2 A
HH AT T GERIMER . B, BAERMITFaE 200, AR os
SER T TR, TR A oA R A Oy = oA R 4
SN . WY, ERAVE R, HE Ol M —
B E HIIRAS -

BIRIUAERE 2 5 1 3 N 55 A AR AR TP 5 i 5 W) BEAT

e SIS TN, (ERRS S S X B A AT, B
R T BB L W

ZihE T, X R A

TSR], AR N 23R BB ie e R 7 SRS, T
BIRAL . WIRARIESF TR 1 — FU, 18 TEE e AR 3 PO R4

RIFATE X XA, i i A Bie, Wi
AR BATRIBAZ —DF A, iR R,
KAV, #EEE AT R K iEim R U,
SRR RIREEZOA AT AL R

A B R, 17T, G- TATISA, DET
B AR AR TE AR A AR 2 1
1P E: BT IR O R GUIRS I s, 2 FR R 1 AP AT 2 A PR B



2WEN N BT AHFENREA L —, HEEEiFaaL, HERESE NG /A5
IR RSN BBl J7 2 RARYE WKL T A sV SRR, T 3esh I Rl ik fods 1
BRI MR, RE T AR MERIEE N

Hek: MWW ErRHA R RS NEE RS, ORI RS, REEE AR T

98]

TR
4 FIAMR AR : 201202055 4X,  DABSR A0 ) BF A W AR B R ) BRATE 78 9 mhv o T FE RS H) B
¥

o

R

==

5 PR B BOW SRR . OSBRIV R A B — R, RIUAE 2[R A 2 4L
fe L EMERAFAEN], Wi =7, BATRRZ e A, 3T 5 206 Ht AT T &
Vol BRI — A — SRR I K. RSN THE B R AL (7)) LUARELT, AR A SR EL
Pl R BT Ve (TR R RE LR — D R .

6 RILTERS: KEWMHEYS, B2 RN E MRS,

7ABAT P52 19844, MBHE-f/RE. AW SRS DAR- i BAESE T, AR E
T AR R B R AL

8B TIE: —MEIEAANIR . @S ERET T, BsRAMA 5 & TR ML R 2
02, B T2 7 /NS E TP BB 2 /N T 5 22 S P2 8] AL

PELEIR. IR BT BT R AR5 4. BRI R . R
i



13 IKPr e IR S S

|
Y9V +my =0

MRS SRR HIT RS, AN LR B = X

e AR RE, H EARAERE A B R R, AR
AR E EERIREI SN AT N ER—HE— 4

FEVI T (N7, BRVFAFE AR — IR A A R3] < 2p A
SR WL SR B« S AR Z 7 A SOR R &7, B2 fE (T



AN SR

1933512, Tifeadh i il B RO AR L s sl A DUZR 22 5 AR, IAF
FEIZAE— AL S W o

BT 55 AR Al 11 R 2 _E s M I =

wEive, HTIHRBARAY) . HITERFES, WHAA, BREA
7, XEBAMANXGFEIRE, DEAEFHR, S0, &
N B S

K, MR RS DE, YRR A KB R, A
FARIEAS o~ 2o a4 R ). 8553, KR BB A, 1R
ABRE U ERFAANGA RN, S B B2 1]

“[AlZ AT A R ? 2Rk pe A PR, AR SR 2 — A BRIE A,
A AEERA] .

R ET O e, R AR AT . (R IXARAE A — A
FEEUE W] 1 IXAEANE A R A BN BOR VPO FARRE, R Pra sz
FPRAERRHA”. M —4, ZAHZFHLHRE, KAETAZ R
B, FOLSEM AT, BT E R S f—— N R T
VAL SNt IO PEE-

19304, kiR EE (B ) o XA
HAUE, BT ERGIFAIEE 280 | &R AR R, 24
RIET IS TR

2R, BT IFEREARAL - RERN, FIER20MLY), B
THHBHARTINS Ho S, KA EEFEEE, KRR
SIMFARELIRIE . Al EIFA R R R TR Rk L, EEET
T NJETE AT BANKRL W SR I A bk, (B AbIE S Rad it 45
S T R, ARNARI=5, M5 S T RETENE TAIRIT, 5
PRI RE T e =M BUR . EAREAEFIF R R .




KPS| T A%, 1558 T 19250t 5 AR tR i@t — S 18 S0 4
o HEIXERCHE, BREAIE | e iRk R 2 4
TEME SRR T L R, Al BRI 2 R T 2t A, 5INHERE
TH, MiXRhay s kB & T 2R E .

B R E RS, UG TR B ORI T AN
fB/NFRIFREAS AR, s Ep M Bql X MER)JETE: pxqzgxp, Bl
IR 1 pMgIASRIA, B3R FI4E R .

HARZEANH 5, Bk

T
p— et

Il
1
o 2
b I
| PRy

1 1 ' 2 2 2
qg*xp=|1 1{1 : 1}:2 2 2
11 | 2 2 2

PR, pra AT qxp.
UFAE B T35 1 B KT N IR R B0t 7 G,



MAFHCY I ER PR —R T IENEEANL —, —REOAHEE
LA RF AT B IF AR 2B B 250G, T2 2R AR AR

N T BXFRNESENE FYHERE, BRI T HEENF. B
MR MBEER LR R, —BEE T, JuLNIERER A
FE MR SR BT — AU SR A LA

SR, IXFERE S Bk, BRMZ) R A e EHEMR R A3 £ 0
W, WIBONPE. T S FE SR A AR A L, KR e AR S A At e
Y TeR ) b B R SO R R AR, BT By 28 A e SRR,
T ViR R R B RRGBEpxqzgxp, EHUXMACERISL B, RIAE ST 3
R, IR KIS T R & ISR R I IARA S S 2
"EHL, HA T M —tt (R emREE BT, JF
KebshiE., (B, st NESMERAE -, HHE (ot
RePE”) KL FEARACEHAR R BTSSR AR . KL oA AL
Mo [k 7RISR R, W T BT S R R W
— AR, BT BA T 1A IO— BA A

AR, KA sehf 17—k, REARRTAE RS W, (B RHE
MR A B Z R 2T T 45R

KPLTCHIRAICTE, BN A B R

S S R — Gk SRR 5 BT 772

7R AR AR B AR R, TERTE R AR 5
AR, AEUGIER TR S S T SRR I & . A
&, IS AR EHRAMBIT AN B, L A AR R ST R VR 1 T
hoK.

A, RAFDEERIEE#EEA T H.

19265, &1 /1K) 75— RA ARG 1L AL BUeh 2 T AR RS /)
S, SHACKANE B E 15 1E4E 75— 2k % BT B 7152 . FEAMAE
B T AEAT B R W B 2 RS, R T W SLAE AR 1 B b 4



MPEITREMA, JH T R0k, HEDYEA % BRI 1 B et

Ol FTUES ORI REART & 2RI 4 . i 9 tARSF R 2 28,

fill NZE LT 2 O B - W] LU T A2 2 e, MR ik S B B A
o mERE TN RS BT R, RIEEE 15 07 1 .

— Al RERE A SN S A B IR, AR A E v N H
NEBG WASARIFAL . A FFIIKIL T I, XN BB st B
b, FEITFURHT TR RE 2 I B )54

A RGBS, FH 0BT R 6 U
SR, I AIRHE 3 0 SR 40 R M ik
SR B — TR TSR, DA TS al T, R
R ARTIRRTE SRR, T LAE A ROT L T L% AT LU AR R 1% 7

FEo

AR, S T S 27 5 BT - 5 SR DR R [ N TR v
HAAERBELRE NSRRI BT R, JFonlian Tl 1 ok

WAL S BRI AN, HRRAZET !
FITEL, 3 UKL oo X R 1 — 2515 2

MR BT AR R, nORRE-E ST R T R
R, ZFEAER, LRtk R W -50% 0 A] Get i S mm s
IR o (RIS, R e SR D - 80 RE v SR U1 Re A 21 0 45 RS2
RS BRI A RAAZ RO . WIS G SEIR AT MBS, wOoRR -
FTRARNRR T T RE, A MBS

19284, KPS EHRARGE . AT R, REERE. RS EE
NKBIEE £, 2 T By issh xS et E 7 05k, B4 S
KBL T TTRE o

FERXATTRES, K REG— T IRSCHX R 5 &R 1715, it
TS A e X BRI A TR B AN s Aok, ek
TSR EARY B — KA, RS A E LR AR LT SR
. XBIE T ok N-m 8 R AR I AR 5 i 16 1, e v
ST 1SR Kb —— S 7R T R A



1 SUATWA EsY s | NN P e

RO TR 50 TR IANE Ty WKL 5o B X AN T R LU AR B
BB Besfh R MORF I e, AT R 1 E e 51 sl 7 R AR A
ARG FIE, KB RERen Te AR AR O AT A H
%,ﬁﬂﬁﬁéﬁ%%%%%&ﬁﬁ%gﬁ,ﬁt%ﬁ%ﬁ%@%ﬁﬁ
AU . I, FATHOR R AR N XA TR 1 =1l H -

%Qﬁayw+fnw=(3

A p# O E BT A R GH%N%Q;WWWﬁ
%ﬁ%?ﬁiﬁﬁﬁ,;ﬁ%ﬁﬁ%%;mﬁﬁﬁﬁ¥%ﬁ%°

ISCREAKRL 7 R MR V0T % LR [ e B PR, 5k
B RBEE TR R, R R TR I B AT 1S
9. BERKE, SEAEUNEE U RSN IR, B R s
AR YR AT, BRI S A S S AR S, SR )
A AR AT, 3K AP T A AR 1 SR A L T .

RE| AT EHRHETE R IR T IR 5, T 20 523 K A
B AT T AR R 0 S SR B A
LDy vy =0 o KRR BN TR S
S, THKAEEY BT

T FRGEEA S REAS 15 SRR R, Dol 875 ok o — Skt 5
i3, FIBVEROB SO S SERE 1%, BB R T 3. TER R )
i, BRI ARIRT R 5.5 =[5 g PR
2x2 [ B AL D

W), HLT AR B Y, ARy T R TR H



RSN EA QIR T =AM oy 0y v 030 KRimOME: HIRA
A RETTRER) RO R PR

X— ROGCEB L RIR BRIk R el Bz e 7R 4z, "] &HA)
R H e R ZERIEBREBCE WA 7= (AR, AR T -
mE T REE I T REEAS IR, IS B) T AR A2 H 4 e & BART Y
PAE (U)o BRI, Jkba w3 RN LY A — N ax45E fE,
A A 2% 25 FE

IR AR RS, KIS i o FHET B DY 7 R 5K A -

1E
2, .2, 2, 2 2 4 .
Dy P, P Dy =~ ¢ p4—?

X EUHE A A AL RERE DT R, B R8BI 9 TR AN B iR e
LHARTE, FrUAXSEEE S IR CARMRHe TR A T fe ) BEAT AL e 2
BT 50 SR AL - 7 6 7 RE IR G o AR oo S T R I T

o’ ) j
—h’ =D v =—hc’Vy+m’cty

’}
Hof, E=inl, Pp=-inl, p-—inl, P=inl., HH 4, E2=c?p
ot Ox : ov ’ 0z

2+m 2 ¢4 . YBEEpIR/IIEE, E:fi,h%—szo

m

WARzhE R0, HIEAN0, HAE?=c?p? +m?c* Hic? p? =0, 13E?
=m?c*, MEmc=2, XEF&%FEHIHEZIRN.

MaEA N0, HIENOR, E?=c?p?+m?c*. H3IE. HIEHA
NORY, WtdESH 7 — M, ME T A SR 7 Ik

ly‘*auw my =0 o
7

L NEEIR AL, A —HEFERET, K iked Bahfefdt 1



B E Ty G AR R ARSI s iR . PrbL, RIMAEAERL 7 E,
B —FhyR 22 S AR o

= A BT B KL T TS AR ARL 1 SRR A7 AE

20120304, KL e TR SOV B2 I 22—, hridEE
BELHERMI A AT ERk . eI 7 YR E AR, WE T
—ASBT BB ACKL AP A R, R BORL T IE LT IARAE, BLA
FEL- 1 R 6 7 AR R KPR R

(711 P TR A< =W S s S BN ) N L SR 42 A |
FE— AR T, BT EA A D i S, T R T R <k
ORI W3-, B A ESE A SRR T ATIE R
EANZIEIHE me= 2, “REE”—F il KEREERN, REX07H
IR EEREY/N- 2y N

R F

- -
--------

-
-------

K13-1 &R 75 kAT
XA G H LB A, HifsLiE R A
IR, 19324F, WPBH2EK RIR-ZEAREAE FH &L A 11k



L AOAFEAE, UESE T AKBL TS, Ak oo tB R 3R 1319334 /)18 DUR
PIE e, RN SRS H K4 MR 2 15 .

R Z A, FIYIFIRT K — R 50580 RS ieit, B RnfE
T KL TR LA

19954F, WRHAZ 1 0 L IR KA SR = b G H 1 i B2
— SRR —E R T

19974F, EERLFEREAM R, EHRA R 2135000644, H
— MNAWTE S R R, e R R IRIE R T — ek
29406« W R ISR

20004, BRAZ 70 78 0 BEAT Ca & B A5 75 MIRBRIRES
SRR T, X NS EIRLE SRS = 26 D il Y R E i S

SRINT, R FIESESORY, KB AR I 2 R e AL AN AE
T RIS — FESE, M AR ERA T 2 K520 I 5 ok

BANZ B

20024F, FEXKFi 100 Fdt )R H b, HRVILE N “fF
FiaE X, ki e BalF R E BB —A .. B R R E
Rl PR R T M AR AL — o

I = =T I EACE | 2t S O T I 07 € TR UK S Rl
BTV EFATE AR 77, W E RS S A R A
WAL, TSR RE IR T, M)E, BEE R R
AR, EFFIRITMITGE R T &t i. Salp—f, X8
Yy AE 2 R T ANE, TR W AT R AR B 2. Ry n] LAbE
BAFAE, WAl I

EHFT RS, KR R ERR T FE AR EA R E
T, K&ty LMok 8 i EXEmE, iEE0GNIE M
Ay MK T RCIIMERE, BWMRMAT, IR A S KIA WA
ﬁ%ﬁ%%%%%?oﬁ*ﬁ%%ﬁﬁﬁ%%%?ﬁ%ﬁﬁﬁ,&T%
% X iﬁtﬂo

A, BEENTEHE AR R P B, AR




BEFERHE O T . 20174, REPH 5k E B H Al BiE &

T8, SR R T, AR S Sk AR, IR
A5 SR, S BANANTER T WG . SARNK
TR IRAF A IZRE — R A BObL ¥ BORL T, BlCE U I SORL T e B A
5o WHRY, “RAERT SR 5 B2 AL, XA GER O
SRR — I CERPEHED 1) Hak%s & 7 TH AR 1R A B2 .

B, AR MR R, RPN ARME, AR, BAE
Ko

PO - D o 2 7l R

“RATRLT R IR IT T K es— 1, (HibE —FHGE LW
BEAGANBE AR . F IR N IRAT ORI T/ 2, Tl A2 A,
YIRS A 5 e XS BRI RIS 0 o ) AR AE T IR I 12— FF
2o APNAIERATAE R 7 — A HAYIRK T ? K50 P U 10 s ) Jog 41
HEBIWRZS 17 X, A ERTTIRITAE B TR KT

B WERBENEE T HAIE R LI Oy ER 5, [F
I B 2 T —ANXF L PSR O I S T o BT AT B3 B EAS
B, Fr PLX AN B FEATGIERIE . G 2R — i R B AN 1A
eI B e 4 R 4 R B 2 SR R 10 AR AR = gk A 3R
i1, BADNEARFZHEe KL XY, DIRAE.

Mg~ AW RSV E S B RTAXR S5 H) 2
=y BR, ENUMETR—AFE S, EMEEE, HibAsmEe—iE
MK . QR E A, —2oRk E It 52 [0 S R T8t vl e 2
BOR. X R % — BAERRSZ B K, B AZARRI R e ],
HualRetE KRS b Shim, BIRATOVIE, Br 7 IER T, 5K
A AR AT UL 7 R 48 S o IR T AR AE R S JE AL

BAE = YO T H A B BN S ) i S AR Y, AHL R T3]
H TS A FIIE L], TR R R T e pdid i ok, HEE 1
Ylii. 27 | KM 7L RS, RHEEZ AT 9 RIS 2



A B F 7 AL G AR, IR ERE T WA N E A 2
A—FVIHE Y. A, SRR SRE K UL KR, TR
ITAE 2 I P S o o B R A = — DI R R . PRS- Z R K
IH MR

FREABA T2 AT, SREBEL RIEAYR
ASHRRRIATH? PR LR T 42

2R, PMERA WAL e, XL EE e A RARBE UL T .
BRI R AT, 155w S IR RAS nl il

248 T FH & B K

JE AL e T REAR 22 SERR B E LR S HEUE 1 VIR AFAE, AR5
I BRI 2 S GE A A R FR RIS T R AL AFAE RS
il

B5E, XX AN SO F A SR A T SRR T, SR TR
PR T R SR TR R A S RS, ASRA
AELME S Z 3 PR T B E AEAE, 1 HaKZ AREHEN, FIRAGES
B SR AR o ——< e N7 =i, IO NI — B NIX —#i R )
PGt 55 < e NS AR, A i K !

FITEEEK, 248 1E )b e e ) U AR O e, I AR
E=mc?® , MM1ERPFGEK>AERREEA 2 K7 FATEMZ— R SN
i o 2 ZE P AL A R AR RE B, P ARV A o e 4 VH ORI e
AR



V4

- =

‘,:

_CD
P



1JETEE: W R A 1 H TR RE R AR I i S B (8 — SR BB (R G BT A R R O 3
2 VHRAE S s IRERI A SRR SR AR H UL T A2 BT — R AT 5

3V XPREAT B R, AR A R RO R 2 AR, FL AR
S WIS -

4 ZORIFEBR19164F, FORIEAEP AR (5L fili_EoRs [ AEHE . Dy RTEPMIE,  IF H ST AHEXT
WEIE, Rl 7 RARIERAL,

5 MEE-HERT LT R 2 M B IR N IR AR, e AR AT B M 45 R B ARk
il Tk, TR IR T ARG HIAT N

6 A orid: 1THLEAR KR — TR 30, FLTF SR s 5, A2 R S AR R miAR /s
fE.

7O T MR G- EEST, ARV T BT AR A AR, ER
RIS AT DA A 3 -5 TR T BEL 2R

8 Pk T AR FHRKNERT, MREFRN—-PNETS (M—BEETHHE
FIROARES) ERRVFE R, MR T O TR T

9 KRBT HE: BT EHAPRAMH AN —, FEWRETESH —BNRIA K
AL IR, T AREAAWIIZAK, (50 BN BRI, 0 F — o
EORMERNE. 1946%F, SCEMEL 22 505K IR R HOBREREE, YO KA 14010 /T R
A RN B

10 SR R BT 19165 Hy BRI B SA SRR AR AR Ay - B SRR, I T 19355 9% R IH L2 40
AR-Z AR E, DR SR AR oy 2 RITHE- 2 . —BeE oL, AT A e

T i 2 R BRI FR, e RN e 5 T REAEAE AR, WA X AR ] DASE I R 32E
1T %



14 1- KR BiE 1 : KRE— 2 8%

Ly ATt

My AR T A6, BT

IT60ER, M ERETA AL T ? TR ZIFER LR, #
BEXA—NEEN . 5, NSRRI RES L, 0B K E
BEE. HidE TIXAA, KELT-H R id151900—195381X 435 4 )
X, ZEWHE, R, B WARE. KR, A, ISR
FMK.

11 B M19554F & N ik Jm, MBI ET S . A Nes



1950—19754F & W) F 2 AT AR, (H K43 AN HS2 I A i B s 14 1
LR T A4

P2 Z I RAANE, L60FK, RZINFHMYE ARG
BIHREFNEL, RN IEKIRE, a2 /0 Naes 2B R
(=

MEIZ iR 201 2L V) HE S = Kl 2 —

IR Y20 LT R E LT, TR E T IRIR T, B
2 N JE TR . W DURSAS T A XA <SR BI211H
LR BARE, JATE SR =0, &M (ERIEHEED
“RETY OKRiw) , ZRHYE (BikT .7

xR AHZ W 17, E7 B ENERE, ERESILEXA4
FARH A, ERERZ20M LY = KL —?

JRIAR TR, a8 8 S 2 B pr Vs B, G SRARAS 23
L E B 22 2 U, IRAB AT G2 Muig i, —3E AT
Re SR E LSUQR)ITAZIE «

MyEmeae M5 P, mEME T 2 —Fg0)
HI/hBrE Pk, S0 NG O Bl ALK, IR HEIEER
BEARE B

MVEIH IS ST S WA R RE R, SORMH/RE-HMR 3,
Pk T . iR =S, MEEIITS, IXEEAR PLERINERE 1 XS
Fto BRTRX NI NEE 2 —, MEILH- KRB 2 e
87/ a UL Y S

20004F, NaturePFiZit 21000 F 52 tH A E 225K, M T2 7E
T —— A AT 22K

ARV A RA Rk 17 R2EANLRMEE, BIkTEHKRES
PR 2 AT K X e N A SRR ?



OV SCRIE 3 10 SEAOMURE  H) m AE ASE Y

KA NIV F NN B 5 5O AL R 1, YRS _EXE
R MEGAHE, AN ANERZZXANRIZ T A 75

MG AE B OO, ERHRRESL A 7E R IR T AR
AR . ARV R L — B g e, EALWNIR LIRS A ILHEY
R il AR S R T R — DR800 #AERZ A hrEa A
Na¥, WRHRZENEF A= OE R, AE ANSRIRAMRIEZ R R
KA, LIRS A WUE A, X H RO R B i A LT A
FALAEEAME, RO R T A T ae ZE A, P T Ie 2R A

DAY D AR IR T i A TR, — Se T P AR SR T
O 7o (EEAREEAE MO TT,  RR TR RIS, 2SR
BERP T TP TRMEEEN . ERRINHAR, ARAFET K
RN A BE A B A ek 22 38

e PACRL 7 X S IR AR & 8, ER B DB iR,
R B ES A A TS A, B A S A B
A, MRS AN FEBE. SR, RS 5w BiE, W
BE NS, XSSV 2 AR T B T 5 a2 R o
T BART Y, BTSSR, BRENR. ST b
Ry AR AT 0 SR B N (A SR okAR s, XA ki 1R o9 RIS
Py AT .

MNE50, BT BNE T, DLAAR R ITI G T 2 B2 EAF AR
A, AER AR R T AR EAESE,  H A SEIG 45 R AT A e

%%%ﬁ@ﬁﬂ,%N%?S%?Z@ﬁﬁ%%%ﬁﬁ%%%%%ﬁ#

AR UER] 7 IR HIERYE, ANERHEAMEINE®, EIERR
VAR //BEAIUE S



Wi SRR TE 3 18 2 S 3 52 DA B JH K 48— B iR

M

% NI KR MR Z e, TG 7Kg —2 87,
i BE I A AORFER Tl AR AT, SRR g BRI
REFTE M EAEH

R—giriie =tRE, LTWIRAHENNBEAEEMEMENT,
AL — TR, X 2 PRI o B s I R R R 22 5
TR B B =g g, g — T R

AP B E L R R G — B B R AT 4

Rogi— 3R XN . RO Z TR A7 AL DR A
Wi ST, W (ZR s « ml. . #ig
b, SR A R AR ARTX DR I 1R AgRE, BT DA B 22 52T
— HARG X DUAAE ] 7 RA AR R RV BRI, e AT IAE — € B 261 T R AE
ER i, METREAHERERA. seg UK FER IR EE
R, AT RLRRON R G — R

RGeS e AT EmTae, ARSIl Z K HHHIR R R g — Bk ? X
T EAG 2 20120 5 A R T B A R, BT LF P i EEA
FHEAE AR @ A A E I R AR 8, IF oz 1 SRR
FAFEARREN LA e (BREI 7150 .

FATH] LU — D RTERE ISUB)*SUR)xU(L) B 718 K SR

o

(1) BTN UOMES . X2 —MEERMETie, W
FRONBA DURIYEIS 8, 5 R E AR RITUD)RER R DUREE, B X
ANIRZE T B RRE

(2) 591X NSUQRMVEIS W . 1T 1 R e Fr e £ s
TSUQ)#E, s2IERT DLRHE.

(3) 58kZ SIX R SURTE . T TR, &5 A i 5aAH
HAEHAHSUR)MTEA/E R S2Hl, SU)RE & ARRT IR EE,



19674, i AHAK A= RLAERE X FRAPERR SR 51N 55 AH EL AT FH AT FL A
HAEMS—MBA E, $2H 7T SUQR)XU)MTEHRFLEE, A 7 I5HSE—
i, XM,

19734, 2 W PRI AEUR K5 @7 1 AT SU3)AERT TR
WRIE AN 1Y, B, BT 581, w71, 5916 KK
FrE Y EEI G bRAERE Y, e B A0 2 3 H IX R 2 1 e
SUB)*SUR)XU(WFENTEX FREE, Xt & —Frliuisit,

w2, B 571, Memies— 7 =FJ7.

Ao, BATEREE R, 5 1R e mas Nk 2 AR pr A e K Hp AR
HIRTE 1 .

KAEALNAVES], VHEENS B2 ST it ?

28R, RS ST N VEI IS FIbRHERRE Rt AR S . BAR
SUB)xSUR)xU (D#FTE ¥ =M EAER, HEXERZE = DART
B, BATS NI G mBEHARE. WRAESEH— A — R,
W ARAT FISUB)FISO(10), 'EAIT&H TRESUB)XSURR)x U(1), AJF
XA B —FELEARBE B IR AS B AR M B R s 2]SU3)xSURR)xU (1), X Ht
KRG —.

BERHAE, 51 %EERAE G 1R, X G AT LB
8. N T ¥ S TN g - BRI 2 v, 2070440, W
BUEAGPR M T 5%e, MG SO R T BSEE IR MIMELE 2, HREZIeH
RNEBAREI AN, EERFESE. JEH, BEEASIR AR, %
BEWMEEE, & Al REON R gt — B IR 2 it .

R REA N, Rat—H RS 2508 1 IBRE S ERSE
BIEPTE, N4 —EBIER KRG —HIRle ? SRR B TA 51 J1fiz
ZE)a, LS N ER DY U R ER 2R 1 2807001 S22 0=
R SR G — R IR, NSRS R T 2 DR S0t ) Tk SC
XS — VIS, FReCIq, SONASRATIF 7 iZRe R IR ...

MNP ER, NG — sz — R B R Ty, AR Re Mt
AT, WA, —BHAFEPra RIS NEIER T, sk
PiRgr—Hig, XA AR



A AT BE AL BEA SCUI I FE RO . 25 44 3¢ W) B S X i
REMSIE: “EHlEER IR, BOMERESAE 5S8R T, il
& AT ARA B S . ANTE R AT R R4EE R, HEH AA
AR BB RN T AR O FH 5.

I H ARG, MR 2 el AeSe Il 2 KT H <R 48— 2 2 B

TR I708 ) AT A A NG AT IR - K R i 348

MU RS IR R R s, i LR AR, BERR R
—ANMSLIY U A BB IR, K FRRE ) 9% ). S9H% TR BT RL TR
EER (e AR Y N Y R DIRCE Y A PAE S T F S

Bl REI e A R, B = IR seil Rg — 2 27, AlfE
FENLT SCHIXT RN B 1 UATE & ik 51 137 8 206, BRI
THEERIMI R =2 -5 K o 19185, SMRBEGE— T SRR AT L #h
5, ABSRELS SCHDE R RO FR T, SE LR E 1 — RO B
VER)RDIE S, KB JURTEE T2 e, 1 B3 ST — g 1) LT 25 A4 DR i
RERlEY) . IS IX — B, FIEA R B RS DL

SR BRI AR I AN E, 2 AR At R A8 AR T
VO AR (SR ARBLANAL, AN A5 55 B & 1 152 A R 4 e
R, 19294F, £ RUEARME UMM ARLJG, AMRIEH T UM
SPRRIE, XA MVEI IR B R

MG BARAR H, R J5 H 2R TR 25 AN F AN A

IR BAFZ AN, EIFEARKRE L, S A
FHIRH AL, X — R, ER1954FE MR T AUK R BT AL T -
KR FVE B 415 A AR

19495E IR, Mk T HITAE T M m St sule, AU 18K
Pi ¥, S TR R YIE ANAL E . 1EN— AR T B R
VO, RIJTH R HIRREA AL, SRR TR TR, —HA



e AL/ Ela P

fBIE SR EZE T 1), RS AR VAR 215 Ay <3 4B E AU
HIFEALRE TR . AL, ERXANERES, fhAEA—MEE, BER5K
IR EAEE, A VARE] T Ik RALiexs BRIE R SU(2) /2 —FhER DR
. SER IURIE R 2 AR DURBITE IR MR ARG DL, (ERU& A1
JiREA AR AN I BT RE A, B DR 518 IFAS RE AR HY AR
By DR MEVE 371

T, AT A FEA EAR T A-R R W B i, BIA-KOR
Jite, @ R R EE B, TR AR

l 2 l apy ra
Lg}":_E]—;(F ):_ZF'ft F:l'.fl/'

- AKIRWTT R & — N ARERNER S TR, R Ze MR 22 v 43 T RE R
. BAREFIRRE 2D NG Y, (He 2B SOy
TRz —, eI E T IE RN KA . - KRB IR AR
WU 19544, #pdfe T 2 M 7B ik o, 2t Ak B 5 T Al
TRFAHET RIBAYZE — AU, & FRHE A IMER IR A X
B N E SR 2 /D7 IR AR WIS RSB B Bk T
BRANTE, WA SLTR) 3 [F AR R T R, DB S« b a1 ]
FREOMIRT — 5%, R SOCOEERREERE 2, T2 mn
], JEAIminE N, S RERIRT o, wREJLFET AT
%, ¥ EFNEARES, WA AEE.

FR, BRTIEREEAN—BUEE, ARG EREEh RS
MR, IF2 X IR 2 5 AR LG I i, R ik
TR A IR LR 5] I AR IS R SR 3. 2 A,
MR T A W A H BTk 51 7135 5 8- KR Wia e T U LB ZIBR R,
et 1At AE20 1 28 70 ANHT FUVE I 18 S 4T 4 M BE 18 B g0, K
A AP IR B IN 45 A HERE R —ASB AT Vet X —sksh A
I, AR VIR A ST — EAy B2 R — 1 LA ) B Rl ik 25 e 5
A EAER T,

HEEE I P AR 726 7, St rica e, (HinggM BAEH



ANFEF W), WEIREES), mISMHEAEEERERE ], — AN
WA IPMERERL— A FiE, XR8P i im) SR 5 Fr
1E. WA VPR ST RIN, ZHRwE, ELAXANFRE
MEG, 1EINVEPRIC BREREE AT T 204F !

P- oK IR W R B AR A FCAE AR v o S AT LA P A0 e i, R0AIE T
—A AR DURBEE S IR, Jhii ats . sk, Al BUsSEFR
FRUNTE NN, NPT SRR M AT AR SR AL T —PMER. SRR
GG —. sRIEH], #REILAX IR b BIEE MR G — R bR AR Y
TS, AR REERSENRTENERZ . S, AN H2EEE
T PR SCECAN AR 22 OB B A o) — R, K
IR BTG I BAR X AR B IR M) B 1 B

2 7214, M oy S AW E S AU I Rt 7y, A
RS R AR A . PROCHIX e T OSCHIRHE M R R
BRI KE i I8 SR

MEVE 331 W 3R A - oK 2R BT A 1 A T Rk 1]

VB IS B R AR, (BRI TR . 20004FE4F
Wi, FEEEEHEEFEP AR E T AT HERIL N NP5E4: ) @l 12
 EAER L RS A ek L. BRI R EEER T E
B, ghge-Eritre i AR 16 . BSDSEAE L2, iX-bBA i) AR A R E 100
JiZEgt, HPEREg-KR e A SO,

P- KR Wi — AR A B G R BRI, YRR3R H 1) o & et A
JE AR T S PH — RIS 18 FR 0 BRI 1 R B BRATL ) B A vt B0 4 N R T 1 A 4 A
PUf R, B2 RIS — it Had YR % KIS,
AR T AR . 2R BT AR B, BR 7 A AR T LA L A e
1FE = RBANHNESN, AR HR 7 B AR R A B A R, D
KAERARETSI . AR, AR, HEA55 M58
Gt IR IR R o

XLk Lk N 1S AR - KR B B N B A e g — 158



AN HIA R, ABAESCHRERAZA 1 LA 1 AR AR BB 7 5K 2 &
TR RPLH . IRE. A B L T Oy IE iR XA ARET B
AT, XA PEES T

TR G R T - KR PR ), i B 1K
WIEHIRAR M e E 2 m . EAEER, MFAANEATNNHEAERE,
CLZeAE G i A N S50 = BT R A s B rP AR BHESE, X Ea A
AL I [ KR o

BB RN I B2 - AR L 2 2 TEH = A T (A
) BXENIRT: KR HEMum, et GHEREZ /D
7] R B R s R AR 2 b, AT PR AR 248 K 22 BRI /N el AR R | —
AR

ZERRIEE, YR

KIZETRIBILI NG (HIETED fid 7 IXME— M, AR TE
REPRLT ik ey, ABEER T IR, FHRYEE ERg—#iE,
WG R IR SN E S T R & AL, AR EUT 8
Ko FrAARE SOV N ISR T XA A

20125, BAFATRIA YR T 5, Ve a)a — P ERE R
b EGE— 7 HETER VYR SEA Sy i =Fb,  ZRHHE 55 R R
EBRARG— Hig—IEn R B D DIEIk .

PV AR SR AW ? BHESANUTE T RIMAM 24 F, 1B
THEBRUKIE S 8iif, KRB Rl Tl gk sk, Hib
AR AT T —11, H&RTILEE,

L RIRCHE: SRR FAISRRORE T80 19324F, EAR G VAREERTRIL T HOM Bk 51 A )
e, X F R AR RROR T, LA (AR TAME R R ks, R s
FISKHERKFRA 1. IRV AR B, R RA AEN RIS, SRTERAIN M

B, ZFRLARRNIRIfLE, SR RO A S B e R

255 —MSEEMAEAEHNEAR T, BEMRYFRNEARS T, SREMESE, BRE



ERT, AN T TR AR E B BT AT, e R AL T

3 /R 2 AR FEEBCER . WA, BEZFAEA (R, WE, Y5 (BREhE E
B (HRHeSET %) AR OMAR) , AR MRS T ) 2 U sl 2
I 2 244 B BB ORI —— Va1 B R

4%1. AZH5EMEERPERANVE T . BFaEEF. p . oS MM
T (ver vpFivi R EATRRFLF) -

5 WM HTI T LT B AR R TS 1 — MO B (T 19644 T [F W) 22 SR AR AT -
kg MRt T A L o AEREALR P, A T SR B R AR R SR, IR BRI T 3T
PR T A IR T A B Tz K3 Aok, el B AR R 3R i &

6 ik /1. BRI WARDEAR L, SFOVHRBEA . W MO IR FED R 71, M
NG . Ml BT, SHRERIEL, SEERF B, B E T KR, 1R
DU IEA T RN SR 5.

7 A5 mEl AR, SRERIEN, SEEKCTT MR THSIETRE, f*
DU A 77 e 55 o

8 HSZ L. BBV — 03 R EN N EAR SR, BARF NIRRT
e TS T SR UL T, TR AR 52 CRLIEAT i s AR 5280 REPIR ) P 52 B8 P 5
5%)

9 MG MBI AR B S B E, MERSE A S RE ] — N B R R I A i S
RERIA A oG R, XA BRI BT VU M E R J3——ri 77, 9177, stz iAsax 14—
K

10 £F4EMN: 194657 HSC B M T iRs . SeREtR AR B SRR 2 3L RS . 2 |,
Rl AN, —ANFHENR DN REERGHADZEBER ERIBD mEE,
FEREAATT U 5 BARE (A A PR Fh 2574

11 ZFAE NP $hAh A B — MRS o I T 4E AR RS J LT, g th TR NG — Y
SHEAR 3 B LR R 8 1 — A LT

12 NP4 @l ZIiaNE 4R AR e M a8, a0 FAT A —ASNP ) @ HS gl i — > 2 Tk
B () S92 e R FEASNP ) L, B4 30X NNP ) JB5E AR NP 58 4 1]

1B ETHE: REYUATH— D ERKS TR R . HESE LB a - E it ©
sk T ARy A R AKGR A REIh HNTE HE TR 2 I R TR IR 1K) LA IR SR IR S 48
14 PEINZRAE I : IRE RS E R SRR I T — MR AR, BIAR T — S HEE R,

[ =4 — € R T — A =4E BRI~ Bisfahl, — A0 =4ememe — M aitm =4
AR T AL XA 2 8] R RE 2B AT 0 il 2 RT DOE SR A il — i, BB BRI



YA, AR AN A P ) A R R — A IR AL A = LR R
15 2B RTRIRI)NF /MR, HEFEXRRET1859F 18 .

16 hE- Wit i i e —HERGIRIAR AN S X FERIRA YR A 772, fRIFRN-S T F2.
17 BSDJE A8 AFK0y DURR AN 4E 9 - SR A5 AR, AR 1 B LR A% ) SR ot 5 e P8 it 22 1)
IR A o

18 FATIBH—RE: EFEHEWH AR, ZHREE AN —, FARIEFRXS T E RS S /N
MU 25 3L [F] 3R 452008 4E % DU/R Y HE 2232



N

15 HRAR: 5GE 51 F 5

C = Pplag>(t+—%—

AR ET G T, A LT G .



M KR AMH B ECEN IR, A FE AR 47 21 9 2% 38 4

HERANRIEEZ J5, ANRAEE b Lm0 BRI K0 ETE K LB
FEMR . REREENITER S, REORIED, 2 S a S AR
o

BPf#22 0 7 M1G L. (First Generation) #[2G 2, M2GZH[3G3, M
3GHAG L MR AE LT, KRKEKAT&T 2, BEFEDH . ZifE?
CEEBAE. L. EE s SER. PER). BN ARTTEER
Thy, AHARLRCA ERE ARAREE ML BBk A7

T B 2SR 95G 2, WX 738 (5 AR 4 (R 22 75 2

P st R AER XL, EERRK T ZHMRAG A, Wi
(YA

BERARNEHA? B A RSGH R IEE=E?



AR B EENAC R A

19974F, 3% [E P L sh— e e i i e REH, SRR NP
A PNAKRBINZ R A REM T, — ek, AR
BRI

LA B, B S AL 16 R
BAFIRIOECE, HRFETHRR, DIRERTET R IM 0], FAIA
RAGAIRIOATI, EAERGR FARERIOI ], 2220

D+E

BRI, ZBIRIFASREN BIX 1815 1928 NS DU A Bk 52
2. PTeL, MZERARAE: KRB RBT RN

JUEAAEREE, (B4 SR NIR e AR S AR . AR 57 18
A 5% TS R AT 4%, A1 5 — I R A

FERFARIMET, IR TR E 2P KA R AU, ARyl
Bk A M@ BRI 8L N7 X — I #RR Tl 19484525 T i
25 B AR — WA 7 AR B B —— B B2 B

X SCHE, FRUTLSRILHERIMENE 1, HEEATRE
MBS, KETERR, REBEWHER, JFMERRIEIEEK
J&, fEANBN TN ERE B s, &EHEANBTITAA KEFEE
AR

5GHI%: 15 ERIE ik

HaRfER?

201 ZC LAY, “f5 R AL TRz F, H2RRHE, B4
5, BRI AR, BT BRI

BRI AR E XN 15 B REBRBEHLAE TR 2R . 7



A 5T 5 A U AR 2 B RS I e U 7 58 Ik ORI BA ], AR ARAE U
IRSEEG MR EE IR TAE, XA AKX information (f5E) —idA
HIRZN B 3, 5 BAEIHRAZ R —ANE, SR A/E 2 b
A tE, JCHAEGRGE H, HE N e BE ] P e 5.

19414, 55 U R IE AT B A Br. 78 E 4305 K% Sl
SARL, BORMAERRI S e e nl IRk, AR [E]z A P AH A Y 5 S 5 AL
HHI60 K. Mk —EafmEAEEE A HANROE, BARANIE
el L BRI, IR NS A ?

e 2%, Al R R 1) SEREAOK 15 B B 80bit) ek (5
B HAKE N PRI TR, JREPZITR A KIS JTIN6075 K
ZERRIRRIM, PEHR AR il D St IR AR TR

PR I F IS Rl R T g, s R — AR EUHE B
I HIEBA e, XS RERE TERBRWER, ttERRE
H—MER 2,

HE, (SRR SHR T, RHERAFEIER R, A4 X EE

Bkl ?

BRI AR EARIEA

19484, f£ CEAFMECAIRE) —3o, FREH Tl A1
B, G RG@E R BER M. XFEEFELRNEE, JFE
B T —NETRISRL: (FRY. s, XM T RIE S AT LU
ORISR, A AT WA T AR S B AR

N TRHE B RAG B E AT B R, FRAE (REREAIR
) rRERH TR ANE SR R

s &R | BRI RIEE B AL, Bles S K. T, 28
ZH, BT HEAETE RRENZ —, ZEE /D EEE AL

Bln, “E&REKGEFE XIS, DT TEH, —F0



8bit, AL 112bit,

SRS B h ERIEAN — M, BERMMI il
KA, LT TH TR EIRAFE B, AR E R E S &N
FEE. ZARKRUT:

H(X) ==Y P(x)log,[P(x)]

R, NN, XU R I Ay PO B B
%,

HEAE SO W ER DN EX, A8 R E K,
RHRUER, JEEFRH R ERE S =R,

N IR Z M T EEE kg 2 b, oSO 26 AR PR AE
4, AR s i 2 — sk A R r B E S T e

KT RO AR, SRR 5K R 25 RN
N AREAFGE-m HAKG, ENFRIRFERE, 400
ERTREAR, T AIREAR, AR R AAS, Tl AR
R

XS BIERAM S E L Jh, FARRIE AR ER.

AR e, HMEIRMAL e, (AT FOR UL 2 e NS HI AL
7 ARG B .

AR e, WIERAI, i 7 — MEIEH IR RS SR
Miz(EiERE 1, X AIACEB LR “E R LA,

BAR PRI G B R A L T E B ARE R RAE, (5 BRAERTH)
I A — I A B IR AR A5 2 i, — A8 [ A DARI iR AT AR I8
UTh R

f AR A AR



1922 H], MEERIR AR B, &) SN E R A
FROH L, PR EIEEE R E I T ORIERRE, (BRI Eis s
B I S AR Z T B o

BRFAGE TG RIS, 4 G B o 17 = gl
W AT RS S5 B BN R . (HE AR B s it —
DG BENE SR, IPE R IR R ?

X FE A NEES U, AFELLE B2 R RI AR

EERIRICE, HERITE PR A LRI S 1) HE e ?

RE TRBH AR AN R XL, FREZEGE T EEREEAI, /
BRAN. XNANEX TEEMEIEER EIR, AIFRKRKR, JFra
ISR E IR AR T IX A A A URIT ), HeARiE 508

S

K1, CNEBERRIRE: BNEHEHBE (Ho) 5 SHESIE
(W) s NNMEBETIE (W) 3 2 Attt

A Ta] DLy B 845 BRI VR T IE B, IX SR TE B b FLALIN TR] A
) 23 B 5 I I 8 SR R e R S DR R A 20, FE IR BRI 20 507 1
PRSIV 8] PN 5 KA T B AR 9 A R AL

WARE AT, T2 A I REIZ), (TS 8 #AS BE TR
1S BB 1 2R

MR ARPIRATATUE B, B S Bl R, HaET
SRR LN

c—%ﬁ;BS%ﬂuEﬁ,%%ﬁ%ﬁﬁ%%%ﬂuﬁmiﬁo

WRE Y, AR ARG, JREEIE %] LA B RS
WELE, RZIRR. A58 TEANE MR E B LR T AUE S R E IR A, T8
RIS 08, FATE A ] LU IR NN T ORIE B EE



HRAXAEE BRI EL”, B RIS B g ar L AUEE AL
IR, WRAFEENAC IR R A

EMEAXFENRES T, bR A, R s, RM18 it
T .

BREHR EF R A PGB HRIR

TENE B AR RN, &REEANEE F—a): WIRHAER
B mE MR H OB T B L 7. IERESORE, XRER
20 LRI N il s, At FERA MR A FIE, #AESS
JITEIAR PR IE I -

MI1GZE2G, M3GEAG, HEF|SGHIEEEAE, R —mrE s
BERAAEE N —EHEE B E B R E TR

XM, UFERARVEGEH I, EEABEHRER, &5
fEMeLl, Mo, WATWET ¥ RAR10FE 8K L — G AUR AL I+
AEEROREE R (E15-1) , A g E g 2532,

& 4G(OFDMA)
€ 3G(CDMA)
€ 2G(TDMA) i
€ 1G(FDMA) |
| | | | | |
1980 1990 2000 2010 2020 zna.t:b
& FERERER B FRZEARRNELDREE

Kl15-1 #ahid (5 HoR s

19865124, WKILEMSr £ hE (Frequency Division Multiple
Access, FDMA) AR 10, 1GH AR, AFIEA(E BARGFERIUE 51518



HIEE S, FATFEMFSE SR RE R, AT RN 1975 22X 5 Ui
HDEFEEX VAR

19954E 5 4, ¥ER1G, Bf4rZ2htk (Time Division Multiple Access,
TDMA) AR U HRATIN T2GH T, #7110 )8 T AEFHL L
PIEITAR, WIS TR IE160 7K E RS AT, BUr 8 3 M ik iz i
B Bl —RESKEFLS Rl g T iz

20074E /24, B4y 2k (Code Division Multiple Access, CDMA)
FoR L2 KATHIE . EBEE R BeF-HLliPhone I &, 3GIMIZE K T kK,
FHLAPPAES RGIT UG HE AL,  FeAn W T4 il 4% 2U 5 45 B 57 R — 28 LD 3T
AT 1 Fe B 4 P U R T

20134E A 4, 1IERANSr 24k (Orthogonal Frequency Division
Multiple Access, OFDMA) #iAR L3 5] K255 . 4GLLTE P b W35 B
O TS BERMBRA, BRATHBGEEZDIR, B AT EHEAR, &
FARAH B8R IR, T-HL O BRATTAEIE AN AT BIGR (1) —#557

WAL, WKIEEB R EHEERNBEREAMN RS, AL
I T2 ANE L R FEE AR R R R . W K15-2178, 2GSEIL MG
FURSAC R M BB AR 3GSZI M 2GR A MR B BB AR T
16, AG X IFUHE N2 5) B AR M 5G T3 W) B R AR 1

HEGR BLLEE HF BY X ¥ ah B BRI A HBUHSESES BUESCR YEXN
ik d 115~384kbit 384kbit~100Mbit 100Mbit~1Gbit 10Gbit+

F15-2 15 BHARTE AR

FERERIIT 9, E R RN, AR EAM A AR E
FRY, A EMTERES T, LA R R R

AR RIRE BIOK RI5G S 25 BATTIH AL G A7 R BRI BAL ?
5GA AT =ANFEAKE R



(1) eMBB K %5: FEHERHEISEKAZ10GB/s, K2 Hur4G
R 1065

(2) uRLLCAKZERT: SGHIBLISZERS & 1ms, Z4GIER )L+
—, FEARIEB] T HESZE K.

(3) mMTC/ IBcHE: 5GHUIBAE /N X n] DL AP Ik X 24 i K 22
WERIERIH 1905, =£4GHI10% L L.

JElS, VR. AR. H3h2ZE N HKKEGR. 5GX e Hm ek N
Y. W5 R EAS, ST B ?

BERARH . AR, WHFEFRAIEWRSG 1, HEWRIA, Hrg—
FeAs BRI ar IR ORI o

A, X UHRAER R N B 0]

5B 5 E=mc2tt 8 &R A

(EE) MTEE AW AR R G Ul KRS % KEHE#T X
EAE . ZRIWHIHTTERR L, AR AR EBAIIFBA LR 18
A, MR AR BRAC ER2FAR, ERATIHa R BT B,
FERANEM I EE— DB L, DU A B85k a e
TABRIENE . AR N AR TR, M HAEE LR, IH
Foag MRS, ”

ML HJE R, AW E w s LSRRI TR E 5 -

Bt ERAR, LTUWREIG. 2G. 3GIE£4G. 5G, HZE 2Rk
6G. 7G, HEAABEHIE, £ EER AT IR IIE. XIMSEAN
FRAETHINSR A KoTEk, 2 LS Z R YH M E=mtH It 318 .

—VNEWR T-AR/R NPT RREE ) AR E BTG 7 — it
Ft RIS -






11G : H—MRBESNEEEARN K, R DB NI K e 5 o2 it R 4, WIEC L
TEIRIEAEEZI R, 52 T-201H 22804F A

22G . HMATHUIBEEANE, DECTEFEREA N L. H—oE ONERE LSS
THRAE BAEEE, REAEIEME . HISEEE TR THLEME SR .

33G : H=ABINBELEAR, RIS Rl B L5 e R 2B E 5K . 3GREMS [FI I f& 1k 75
B REAEE S, BARRAELAkbivs L b, AR LIRS S E Br I A5 2 RE S 4 A
Hr— R ahEE A5

44G . B[R BIRAT ARG, RSB IR SNEERAR, E3GEWLANT 1/, Jf
REME PLEAL A B . = RS AU E RS

5AT&T : —ZEKEHEEAR, KEH KBNS ER, SIET18774, HRKMIZHRE KR
ANAH G T8, AT S A A N DLZR 1877 4R G 1) 56 [ DUR FL i 2 7]

6 FEFEZ hr: HAAL T ZNER AR, A E q Rl —, el rliE. B IEE
T

7 % SAF: 18765 LT Bt E AR AR R R EE, VSR AT A ER A E ML, e BRI
S ¥ 1) i e T 3 15 R R 7 5 B b R 55 R AR T

8 Eil: BISL 19854, MM T IRENNFAEEL I, REER3G. 4GH5GHARW K e
Ak, H AT S & Bk R HIGE R SRR A, Wk 7S LR S B AN S T i
e [ o

95G : AR SN BARAT @ E b, BAKS I ShIEE SR

10 Bigr ZHEHoR: ESTES 20 F0OE T AN EAMZ M By T3 , e T
Wi orea— AP (BOHAE

11 I ZHEER: —FOySEBE AR B (— U A AU BiE M EERAR. B
W AHPHEARFERIR R (D REARFR AR PR e, —ME—14, &4
A FARATTE TR E]

12 o ZHEEAR: — B I W SOBEEOR, MR AR 7 A S ASE, AT AR
AN =ATELAEAE AT — Rl i

13 IEASHIr ZHEEOR: LB R G — M2 EERIEOR, e, H7 A BLUEEEE %
B 1y AT Bl AR, — 4R AT AR A — (5 3E



16 A K v - BUR W G FE: gl AR >

C - 5' N (d-) _)Qe-”/\/(dz )

JiREREE MR, AN TCIE T A



“TAT LATHE RARIZAT IR, 28A IHET NIRRT,

K TR FARAR 4 RIS B R i m B, (B TR
K, BEREZFEMRRBKNAET02759085, ik i Pl EIX %R
1% -

AL, 20t AR AT RUR IR EA R R L5
WAL, REAET R B IRTERF

X BB A 2 &R, X% 1966—19694 [A] FIALAZ 5 B s #E 47
e R (IBCEM M A RIS ) —3C, 119734 T HIBUEN &
X BlIE 7 AN R AR A B R IR . MRS, Ea
NBLZ A&7 ad, B 24 A 3 e - Rk - 3 24

AR SEY], TRafrRMNRA L E0R, BEEERER XM
SR 20 H K

Jaok, BB R WA BRU i — D R fg 7 IX —Jr ke, N AT A



P OREBREE. figr. M. HBENRRTAE SR TR LG EER
%%T%ﬁﬂjo

XA R e Bk AT AE T D N, — M TR
FIRHREIR 1o BRIE MBI EmaT A i, IF SR E g Rtk Tt
B PIA ATV A TG, S 0 R T 2 AR R A T 4 B R T AR
3

Fe 2 R R A i A SR HEAE VGRS 1O AR S A, &
R CARAE T S, AFRER b B 50 B — A 4 X
IR I T Al RGN A

KHHOP B B SRR RATILME T, —F R EAE B A
—LTCM (Long-Term Capital Management) H % #2815

LTCM&E /R HI AR 2E )L

KT A e - R R B R KN, LTCMzZ A K& U, 1]
DL, BEREX—TENRENRE A, B — 22 A AT 46 38 v -2k}
IR TR EIFS, LTCMAEREA 4 il Ao — 5« IE XU RS .

19944F, KR ARG AT LTCMAIN., X2 —FK EENHE B K
% TRER 235 i34 3 AF] . LTCMAEIIE N2 NEe« s A
E AR BN R E R, RIS R TR R
ZRGHRATIT S 1T s A w1, BH SIS TLTCM. &4k
5 B0 52 B it ) =6 J5 SEARIr . BRI TR R W 4E . b rRL R R0 BR AR
e G R ZR RN, T A K - R R B RE A aa N2
—, JAERARNMEEEN, MATEIRTE T 19974 )i I RE G243,

A ST RRRE Y5 I8 e R U ER AR T A st 5 ) 2
BN, ERETEE . ERl. BUR. KO RAEFEEZEERET R, LA
WA JRELEE 112,545 7T,

SAEGHRTR 2 o UGN B A R 12, M B35 58 A S A
RA WL EA LR R, AR A BEA T R 8 22 507 T S A 1Y)



RIFAN G . AT AR HE T ERE, WP 7 it A%
ANBIHCABENG, XA R BE B “IEBE 12 2R B AR AT 44

IMX—, LTCMET I R A EKIHIE N 7 BEAE R otk
£

Wkt R BrRTER WP A7 gk TRE DT [/ 125 44 22, R Rk i B s
Lok, CAENTERMTSEE RIS GE &, Bl 8K
Pt AR IR E SR ER g RiLR

PLAN R T e 2R A AN & B 22 25K B 2R I kA, LTCMAI AT
SENUAR RO B o BH RS % T A B AN AN [F) S b TR TR] R 7 5
hE, IFREAENSE, BEETHEE oz, JARIAILEHRE
T%%%ﬁ,ﬁﬁﬂjw@jﬁ%ﬁ%ﬁ#ﬂﬁiﬁiﬁﬁ%,‘ﬁ%
Ao

BRSNS P ERAE B, P, B e S A s, RNt
TTPAT ARG, Trlad s BUEAM =S B MIRMsC S, H—Erk
ALt MRS, RSRIR B BARBTE MRS A« LTCM 2 2 fr
HBFEAE 57, RIS T HADIE S i S O HIE DS, M 4 AR
R, R 2 i, R AT AR A 7 20N RE AR RO R -

Bln, 1996 AM. FHE. WHENBUF G s Al , i
DF TS HORAL, ARGERCABR TN, SRR R A S EUR fiF
STEE G E 22 E T A s gD, T RLTCMAE KA KO
FIRAM FI22. AIENBUE G, Seam i i@ EGR. N EfEE fr
FEHERA FZ. HIEREUF ST AR, == B2
AR, el ARSI B G . JFRTTR I S LTMCHI TR — 2K,
FERM SSALAT R, B g TE PR UK

XFERIXS A3 S, LICMAER— I [R35H 28, &%
LA G E A E LA T e BATE S AN BT BRI ECAh
PR, LTCMARPRAE 17 37y L IeAS 730 B4

AL FEFEVYAE, LTCMRSGUiR, 95 =K ke, wkl16-1
Fios, B T19974F4F)K, WARCIAR T -E+240%k0. FN, BEME
RF I IT40%, 19944 2 R IA F)28%, 1995 UK it & 571K559%
1996 IR 7 K F257%, BIETE R &Gl A RI19974F, WAKIRETIR



25% PN 7 2

R (12355T)
80

Yl

60
a0

Pt

20

0
1994.3 1995.1 1996.1 1997.1  [1997 | piig)

(g;%fn) 12.5 16 35.44 55.61 73.68

KEl16-1 LTCM 4 ¥t 77 1 K K]

*%ﬁﬂiﬂi&’a‘%kE‘Jf*ﬂ%ﬁ?“%z}\XTLTCMfﬁﬁﬁ?&%ﬂl JURHR
L P ISI. BFERAT. JPEEK, FoE] L K 2 IR
(FREY (N @Tﬁi%U%%K%ﬁ%ﬁ%ﬁﬁ%ﬁﬁﬁi%&%% LR AE 15
—HE

ik, LTCMInH R,
B-SHA i 5 I 70 5 R
LTCMI&Emt M & #ik, — B ANENA S, AL,
WA, XA EMG RN, 4 Em K 55 S A i b
R R W “ARATH S AERR L 2 >
R Rt ERSL: “WHEANERSEWE 7. ”

FELTCMPERAE T, MR R Bl A Tas 208 g < iy th ik I, BIAS
MFAEM TS 5, AT IRERE RO, FEE L X
[, T3 R M

X — RAS I HE RS G, B o8EE ) S B e T A &



2], VASARGRE R RIB A IR AL . eyl IT Y 7 Rl AT AR AR AR
— R ZE AR I A i A AR e - R R W RE . FELTCMIR A
HE BOEA S — B macoh, rEESL N ST ST

A3 e - R R BT 2 (Black-Scholes HIBUE N ) R FKB-SH
R, HBAEKYR T B B K — 3 S iR

19524F, Zhnaf K% — &R DR E Ik A — R 8 SCHilis T 3R &
RRAE I RIBRNE, AR 58 56— YRIE I b P B M & e SOOR AR T <X
S AUS 2 NS, FEUSGE A — NN &, IESRIIH
SEI S A AL AR B R BE I, T KU U AT LR AT AR B T =k
Tono 2026044, TR R IR A 2E A B 1 T oA LN GRS T,
—GHES B R R S RS FEE 2 (B I R, XS 2 Sl P i
ELEARE P EN R (Capital Asset Pricing Model, CAPM) .

AT %O AR, R AECAPMIH b FH4K — NS AT AR il g
P,

MEBHESR TG, ittt b N T — B0 5 IS ZS & 1«9
ZIR”, AT GRS HEE, 1m0t 2705 R0 R Ak v, HrE
AT ER ML KON, BT — BT masesiir
NS e AT

TERENE CHIREAT, B —E ML AR, &
ZVE0S P 36 3 e SR AN S S SIS ) 2 A o R, S 2 2 B AR R TS XU
UESR, IXFEUR] LIS BN S 5 GRS Z R — M s T RE . R
TR XMW TR, IR A s e 2 T

At SR FEANTRE R G P AS B T B — A Rassh BN 2, P
£5E SCONKIR T B U i AT AR O A%, — S UHEH B-SR G0 7
R, XTI RERUECE RT AR TS (A A% -

S s L2 8

Ot oS 2 a5°

B-STw il 70 I R AR e A B R IR B A C, BB ATINE£E




. e RE, AR SR E A B ZNT, ARSI
e (HHEATHTIL 8, HE— DA A KRN M, 9

c, =S N(d)-Xe"""N(d,)

)51

o(T —t)?

dzzd,—a(T—I)%

A, N)OWARAEIEST R BRMAME; xkRMANO,1) ; THE
WH; chAarEHs T-oveEh HEERIHH MEE; S, NEM HARH
EEE A s XOAFBE TR AR S RIPIHAT O oRIE SR TR TSR
SRR o PRI RS I Bl 2

BB, [FE, REMEE T %P (Massachusetts Institute of
Technology, MIT) 2 [1J&:Rl AR WA 2 AL ERE A I 1 [ 1) 45
—L/t\l o

R= A&, R —HmnK i, &P, BiEm
T, MR S 2 RUE AR AR . B 0 BRI — B4R A SR AR
a4 KEZH ORI, HEERAKEHSHE PR, GGV A
IR EMRA, KT AR VE R .

B E BRI G BRI TR — R 5k & -

—r(T—t)

c+ Xe =p+S



AT 56 AR R L 4500 B MR 7oK, BINGO-N
x-)=1, BAUERRABERIRNEN AR P = -8 [1—

N(d)]+Xe " °[1-N(d,)]

B-SHERINIHE 2 I, 88 R e A i B 1 2t 2 — MR 1 RO 2T 43¢
ERZEGHFIRN T im A AU ADEGFEF KRR T, Ean]
CLE B EER TR s e i ? HEBEAE N AW & K355
i, bR EIRE AT

RXAEM B/, RATAT N RMEN — e, HE
fEHZ, T e R AR

(1) UFHEN A SIENE J LA BHizZ3) (Geometric Brownian Motion,
GBM) U, EldS=pSdt+cSdz.

B AR LA iz, ERE B RIELL N, EA S M R
SAT, B R e IESF MRS b E R o N E R EB-SHY]
BUE M 30, 2l T EMR R R HI, XS JREAT, A
BRI LM AR 2 W Eart, #IATAEUETR R S5 70

R, IR A E M E O BB A, A XRS R PER SRR
P UES (O FUYI 2 AR AR S T T XS AR o LRI A BHIZ 3l A BB ORALE 1
Bt NIE G 80 R T00 « eAiriieah . ISR S A an R ik
MBI A, 31X -5 SRR A T A 2 By — 2.

(2) AREAA, WAy —NE L TERERA R —FhE A
Bl EH IR E G 288ca R RIAIER, BEIA MR A ¢,
ERESRAT — 2B AR E A BN

(3) PRAUESR A DLt SO, AT RO N RO BCER IR, AR i)
e ERAN S IR o

(4) WBCHRRNIBL, WML ST AR A2 B0 AT (L
Fls T 2 R0, RIS 5577 o DAL S P TSE—32 5 Pt 3t
GES

(5) WHTCEEE, BIAAAAESS 5 2 AR, nENfeRi 12, LK



UL H AR se 4 ml 7r, Bt v DU SAE R BCREAR I 57, 41100

B 108%. 1. 0.5,
(6) FEFHA F S,

(7) THAEETRRERNE, MR TR Rlinra, T
FEAET AR AR AR FRICRE IR B L2, A T G M W 2 4 R
KR

(8) SEEASARMIRA] (WABIRUES) » PR BT E ]
BEE H

T RHE R I B AL A AR AE G 2 il R 1 SRR AR A XU - A 2 HE
2R AR ER — AR R A R AR AR B BRI da o —
MSTFb, R A 3 e - R R W RE N2 <5 IR AR R T Rl
AT D NS, AT R N i e R 24t 1743 711
SCRF, AR A gl S R S A R, B R R R R R

SEAEI AR 2 b, B 50 2 A WUB-S AL GG Hi 2+
JMCERATAE T, RGP E R BT, RE AT —ETt 2
M PA AT T, AT A, XA AT, HZ T 8 ERe5t R
W i RE .

RAGE I 7 % BEARAT KT — BT i

B- S 5 I SEHEE B IR AW &, A AATTR SR A — N ] B A R
fr THAEEA S,

JUHRE A B R i AR, Y2 ARAT XN 5 e IR B A AR
AR AN TTRE =R T xS (AR

B TB-SEM, DMgRFENERBRAAE BN 7 eiEs b
O IR A A . XA NTTIR T B RALA I & AR =15

SRINT,  RBSSORAEAE, BN AR, [mPLs). 19974, WM<



REHLER A, BSEONIT 2, B E 1 AR S A n — RN, R
AT A I

FEABABATT R R — MR A S, &R B 19984E8 H 17 H A Wit 5t 55 1
2],

XA RBE LTI RER, B s, of N
e, BEEME, W MAiEE N,
19984F | 24F, LTCM 5 1114%.

19984F9 H ¥], E AL NAFEWI K148/ o VK 223123570, 4K
o2,

M5 H & Z W4 X & B9 A T, 55723 E T F90%, LTCM
HIE43ZE BRI T, (NR5eEI, SEIIL%. BEAXR,
—YJERTCHIE R, AL S, LTCMBE R FNES, X —REHIA %
Ji .

LTCM T Z 5 B RIE KA, ENECA BRI FIAL AT X 32 5

FERTRL R B A BRE T, A B T 3 B8 AN T S LA A AR
RZrh, A POERDRS R TR R S . — BT A R iR e i, AT
A DA SR K i AT AR S BCR L, AT BRSNS 3

SNTTAATI 2 1, A N RMT AR A2 5y 52 B JE I HUB-SHE AL AR £
FEAER [ AR -

FELTCMPFR BTG, SrATA S A IRKRI LS, {HEB-S
FRIIBOE i o~ 3, 3 5 XA AR

(1) G LA WEAT I
(2) WG IER I .

o ELLRWRE T AN BRI i AT Bk, m] BAZh S
B EORIE R MRS . F T IXAME s KRB e, BAVRE 5 K DU A
T RT3 AT BRI S 0 A



KRR Z e R A e, (HEF ST AR At

I IEA R LN, WARAAAELE LW 158 55 K 2 Ry XU 3 25
AT, ARZ EERE MR IR B MAFEGRRE . [ 52 B DR 2
RRRILR , 7B A o T R AT & IR0 A, FERRILG.
IMAEB-SHIRE T A, dy Mdy 1Fy— R AR 0 A 2t KU A
H, EMEEIZIZESIRED N RFERE T IENRERE L. SR
DRI, AT A TRAE M2 R A AR RN, w2t
Qe

FRULZ AL, FELTCMIECEARER A, e R SR ST 545 RAR 2
5 D S Al A5 Y, E2 D SEE i Se T R A = RS
MR FAE . REHEE— B, BESREAD RGRI X, &R
HandTdi, XSG EROVERRN, anE16-2571,

---------------------------------------------------

: e FR A i :
: §ON | —— Eaad :
" / " ﬁ“-\ l:
," / ‘\:'_ :
“%“%” Jﬁ%ﬁ ':Ir; ‘\'\ e IR - '
bR g A rh Sk # \ R Fon :
I ES ¢ 25 : N HORHER B
/' '*, \ W T .
7 L\ ESAMHHM, :
o - i AR :
///; “HRR A :
T - > o ’ B l/ :
e T e T
-5 4 3 2 10 1 2 3 4 B
K16-2 & BN

19984 1% 2 W7 1) <z it X\ L A2 IXAE IRV B4, TTILTCMAl A2 4%



XARAE RS o

i 45 LTCM B2 BLEI T 2 — 3 RGO XU 7 3, B B TR i
B e eI AR GE S, ARE 1 53— BRAE F—— AT 058 2 il B
15 F AR 12 A sl KUk 14

LTCMAE Z A BRI 2 T FHE NELUR I ERBL =, N TiE
BEX—HE, MAIEEE xas S, oy 7o s, AT T AT
o

LTCMF| H AL 4B 15 1224038 TR AAERAT, SEAME 1250
TGRSR, R )G DLESE IR, #E47T SUE 125001235 76 1Y HoAth 4= il
T 5, AT H R k5681

AL EE R R LTCMIB R = R R R b IR 5 R, e — XTI 81

XHAZ G HIAE FH S STAE BT AL A5 A P RIHIE S (A A I AH DR P il
B, AR IEARR AT R A AL, WO TR, Xt AL i 1 —Fh
e RS B AZ 2 SRm, BRI k T 4, B AR . AERALATLERR, X
AR 7 15 78 a] DAY, SO SC R /AR A — e A, R XUBsL oK 1Y)
TR BN LTCME AT IR 51, —5 AE, i .

19984E8H17H, WP WEAfi55EL), SERHEIEIEEHL.

BB TR K2 RT3 P a2k itk, S8t & ANE — UM & -
fiidr. WP ETHIB- LR 2 ERRITEZ K, BINERATESS
W, EHNERTEDL.

ERXMBEI T, AL R ESKLTCMIN A 2% KB,
ARPRIEE T K. LTCM Y L EWRMA T 7 K MR SRS T H0E, B
wEHBEF K, PrULTCMBcH T 29I, e hn A okt
W HIfaks, st gt eHER 1 s ELS%.

B Jri s A 3 S UL T A A S A B A R Rt R R T
LTCMJI i 5 A [ gz i Lk, & Pt B0 KRR i 22 S 27 i i
MR, XS G A AAE B IE AR AN AROR,  SALA N LTCM— 1]
BT 1 OKER, A



2N R e e U DN 8

19989 H23H, EEMEHEES RKEITILE, PASEKR. BER
KRIBERAT N 155K [H Bt £ LAV E 55 37.2544. 3 ST SE T LTCM 90%
FIREAL, FL[E#2% TLTCM. 20004F, 1Z3E4EN 7RI’ ENE K2
7%

K= LIRI TG — D EXCERERI %, LTCMRJ#EBEE T,
fEANINEN T P I EAS i lE, 1 B RS IEAIEAE 58 35 BB A A iy
R, AR M 7 A BRI

FEHHLRIRE AR T, LTCMEE S ZamE, B
Ha &%, BEAAZIRGM B BRish, e E e aeie e s . #EH
A, AR 1B B

AT SR Te- B R W7 FEA R BB NI ZEAE, JF B 1 AT 28 TR AR
O A T BE R EsReR L. BEATETEANSREERS, 112
SRR IEE, X HORRION, Higet FikA 2 ER, wirk 7
el ERE, SEERTERRILE T, fir k.

SR, TTREAR B A A, BeA RO A, R SRS
RIER . ERM 7 H TS ST A S E R AT be e, b RiTA
P O AT DAMSEAE By T dh e AERDTRES RIS BAEH], £ A
FEE MR, AR SIRGE .

R SENEHE. 1A 5E R A ZCREBGIE R %
w2 B-SEE T S ER(E, B AREIELE . AR AN AL &)
AR AL e e AT AR TR B, AR HE T 1Y)
H, BT AWK RIS RN, ATRRB-STTRE N oKik
Wik, IWNE AR AR S, Eiins T KE A
L.

B-SUREREE UM IR, ZNCIE T AE,  3X 55 A A Stk bk 2
Bhe BUEn] DA RA GRS AT R, 205A INETHE NER IR

1ATAEER T E SORERATA ™ dh, e 5L at Rl AR B — S, anfESem . fi



77 BRI R TR MR EATHAIRAER), DAL AME 28 % Rk i it T AR

2R WA ER S, TRIRAERABEE M 7225 G A MR, ST GRS K 5
—HMEL . ERNIEF MRS BE M B (EEF AR HE P
FITEOL T, DABUR AR St , B A S, AT SREIUIC U A 2

3XFph e RN ML 5 T B G, BB S E M R A S, B4R < Ry
TR g R UIRL S5 AT 2 T AT &R

4. — R ERTIARE, BIFRE. SNCES G AROR A EEKAT S T RS Ay b
BRI 2 B Sk, MRS AR Rk SR A R TR, IR ANE BB, WAy
B E RS2

STHA: AR, RGN e, B2 )G, BB LSRR A
o M BRI BUIARRAT R T RE, WS2m KA, KT A RBCERZ H i Sz, A
AT E K RIE, SRECZEN A .

6 TENE L HERBBOVME AT A S, LM, WHEIE M &
W, bR AREAT BRI, RISEHBMER R MRS S, RABUERARHERA S, JHRA 21
A, BRI HUATHECIC KBS S A o XAl AT AR P A 4 5 BILAEAR 25 1) 50 28 SR Y am B A

7ETRIIBL: IR — A2y, A AT R NAER—RrE H % B 2 fT R AE (T 1E 2L
[ 5 A Mt BB L — P B BRI S O TR I BURE A& 418 AR AN [ 5 B PAT i £E —
5E HIHIFR P SE NAZAEZR HIBUR] o

8 Fril: AFAKRUAIT FREEN IDUE, I RERE— D RRAE UL — DI BRI LAZE ek -

9MIT : BRE B T AR T SCRIFR, ARTR T IS g i S M LW X S by, 255 4
ALK

10 B BB AL IR, IR S RS —, RIRERARIE —Re— eI, e
R RS S H AT e S5 AR o W SR AORIER B T 3704 N BRI TR 2 1
kg (BATHA%) B BRI L7t T LASRAT A% (i T 2 I T3 (A% AR A ) 52 H Sk i
B ERA o

11 JURATEAIZ ). XHARIEEARAES), fRBEgif Ao N B AR,  H B A & 0 2
ATz sl . JUAT A RIS S E S RhECE A BT, FIRAEAT S TE- W RH R B g A A28 A 5 e

Sk
12 BIERL: WA THHEN AT AAE AL, W BAVERRO I I SRR AT N P A — Fh

13 fF RS XPRE LR, FEARME AN« UEFF AAT NS 5% 7 BRI AR A R L, AN R Bt /)
T BRI RGEZ), AEARAT . B B ) 3 T R R (AT RETE

14 FEhPE RS ERIRATARIEZ —, R ERAT BARATERERE ST, (BT0iE SN R4S 78 A2 TR 4l



TEE VA B A S IR 3145 78 A2 B < DANLXS B 7 HY K BRSO 237 55 10 XU

15 RIFHTEE: BREEAETR—ANEE, AETEE BT TS O RE e, REMAD
ASEHRK B SRz 2L T B



17 Fi: 508 B A “RoR 227

B d
B C = &ooD X IV )

T e il KA A BENE], BRVE S BRI 1k .

MRMATA 05 TR, BIRFE R D ERREIR AR B
Fe A4 ?

UKV, ORBAICAL T UK o IX KA DUREE AN S FEH 2 35, B
KT EH E N —AZAMAH, USCRK RS, ERAE, T



E SRR TES, RAE—B ARSI rE S5k, 7 B AR T — UK
o

TRIRAESN, JEE AL B M, EANRIE ARG s, HL
PSAAGE ZUR, R s, bl % 7L ta. TRkt
i, AEFE LSk, FRA e, RRAE R R E 2 T
H K4 R

22, B NREIIN IR, S A LT
(LI SIE R R EL ST I 1T R S 75 T2 ke

PL— i1t 277.62mmx51mm 1 55 A 4

— A B B A BT 300my/s,  LAAEZ)7.62mmx51mm L K
B (7.62mmE /R FHEI 44, sSimmEBERSEFEE) , ZF9#n] LIE
100m P 5 % 6mm J5 ) 5] T AWM

AR T IRHEACKES, TRk RRRIR BT, 2L A E O AL
O FHR T ST S H LRSS AT AT, (A e e H AW RL A, B2
AR IR, R PSR . TN b5 N P (0 57 AT T R P A 205
PRI FERR, i L7582 ) DAAE 22 R0 B0 A HE N K R il e e R 48
(Rl 45 RFE R TORA KA IR 05 5 —fJa 5 Ay, st
RESNER: AR

BT HIAUT R 2, NBNES ). B KA EME B RRE
LR B ik 2, ANRE R, 2 g i

(nie y&) 4, NMUBSSEREAEA: TRt ik 5 i, AP
(a2 e E M WONTTHT NN IGPN ML T Pt o £

e L 1) 3L T R



AT FRFEN KIS 2R AR ERIR? XFRE [T
R RSORT e 58 BE R R AURE s DR e BT T o ik P 5 i B

TR, 251, KETZE. ke Rk S DUERA AL, A
E17-10771

A E 2515 #HE A

K17-1 Farshig &

21— RS2 A A A B o RTINS B K
Wk, RJE, KR A — B Ta R A BE I 51 5 5 N A 2, [RIIN 7
A v AT i T, R AL A TR T Y o KIS R AL v I PRI HE S T TR HI
EER ), RPIWEL LG, PR, AR R, AR
JE DRI Z1

MEIE2E 8 ER, TR R SHRAR TSR 4 RSB B,
K17-2F17~ . SR AL T & 21 B HAGE I BX PR O N B, 390 RL 2 il
L3z B B R o Hr [a] 5, 300 B 548 Jm 2T AR HT ) RAT R B
MRONANRTE, AL H AR L 3EN B AR B PT BOFR 2% S 5IE
| CE2 Tmﬁﬁ
| i ! ——-m“iEEE"

| t 1'
sk o 5
K]17-2 T30k S FE R BRI 4y

G 5RAE AL 5 D42 R B e 02 e il — ol A OB o gAML L Ml
Ja, HTSIER, WATHOEEGE R NS, TR AT 2 Y
2k, (HIXZFHIZR B RARLKIFEN, o AT R 22 S,




HORHE, WITZESB I AR, REDREEL 7Yy, X8 A

(NE-SEEE SN NI IYE i M Nt 7B
FEIXFEFMN T, 818 5220 (Ballistic Coefficient, BC) Miza 4.

SRIE RECE D HERETE AL iR BT 4R QAT EE I RE /T RI3L
FRT, T AP ST, R AT MR R, ARIEE ]
PAFE SR %A BE B 7 A BRI S

TR FME, W EIE RO, AT RUREUT IR TR P e

AT, R ) R B S T I RS B R A RETE DL, X R ki TR
HES%, R EEENEASY. WE17-30R, FATA U 2
AE SR AT R R AN ], DT IE 7 = AN

T#HEH (M)

0 —

NH_‘

10 ~R;Hh““‘;;hﬁﬁqz:;::?“* —
20 \ \
30 . X
N N

50 \\\\\
60

200 400 600 800 1000

Kl17-3 #iE K50 (D
Kl 17-40) 2 3058 KR EEI ) 5 — MRk 7, il vT BLE B A [H] 3

R B A I

~ BC=1.0

BC=0. 6

BC=0.3

BC=0. 2

12000 #4 (m)



®iTHEE] (s)
5

BC=0. 2
4

| Bc=0.3
3

e
/”::JX{X;QMH,WHﬂ

__..--ﬂ'-"’r:

=
/
%fﬁ
0 200 400 600 800 1000 12000 #42 (m)
Kl17-4 558 R2EE (2)

s — PP AR 7o, I8 REUEL, HAL 75 R EE 2 X
Py 5 BCIE . BCEMGE, #AL AT AIBE ), SetE i A8
Hrb, G1AR7 2 2HiE R PHFH . RIEAK DRI,

—HCK U, BCRIMERRE B “SEgn+HER RS, tFERM R, (H—
A TR S, W

d

SOOOXIH[EEJ

i

BC =

AEHTIEE

H2, B RBOFA S — BN, AR RS T Z 4 A
RIFEIE 19, HRAESE. SR IERERMBCARNBC =T x P xBC,
I IE J5 (R 50 R =R 1E 1 R BRI IR R xGLoRE R4

B ERNA, G1HIE REiE IS B IOEE— e bt #lan,



PR % 52 JE1 bar (100000 Pa) ”“Fr#fESIRE59°F (15°C) 7“4
KR 78%”, ILEEEIE RE (SEHAIE+ 273.15°C) / (BR#ERIR15C
+273.15°C) M TEME IE REP =hik Ts/SE =%

HARZAM T, M243H 5540 L AIM40H 2540 12 48 FH M 118LR

AR, HINERIGLREZ0.496. MIRAEST, < H690mm HgfFhi
MEM, WMEIE = ) #E R E0N -

5C+273.15C
T.=

— ~ ~0.965
1502731570

750mmHg
P, =
690mmHg

BC, = T. x P. x BC = 0.965x1.087 x 0.496 ~ 0.520

JRE0.496 F10.520/V AN AH2£0.024, HRMAS 18, HGEWw EELA LA
I

HHARSEEBAE (GRP) ThE: PR, Mkmic, @M T,
Y5RFiEM. " H18814E, (BB A R EU T UK A 5
fRdb B4 m, H9R 1 HIE R BN TR aniEnE 1 X L.

BRI T8 ae A H 170.5s, (HIRSIH R NK— A ZEM

FHgh dho

~1.087

I AR AR & 4

16120, BRI I BRI 7 il i, $em 1R GRS
W, I ds AR TRl



FARZ NER, MW RAZ EIRGERRER, ERHAROR A S i
o EURAMANE L AWM B RS T -

H A8, ANSERBURIER K5, MBI A 7% Jeds i A4

BT NERR K, BB NAEAR A A i, 22 Al SO s8eF—H, Bl
NGRS E e i KR S PR E RS S+ — D MR 2 L
2 Fo XA BARIRIIMESIR, 22 NSRRI,

BRI TR a3, MR A S5 X — Y. bl Brad & R
JifE, PSR 1 b ds AR A A . B A AN EAT AR T
TR E R HE DR R RS T

(eGP B

CLSEEDABY, SCENE AR P L e B Ee 2 R RAH R
391, MO A W K A B AN ] A e 4

H16t20ke, MBRIHEFE L R BITE SR R AT, ASCE SRS
B BN 2 NP, HN,%%ﬂE%%E&WKEﬂB,%ﬂ
EAMER, WAREER MR, B 58y FF A A B R, B4
ABSERERAT o NELERAE, Atk /RN S 22 n i, FEk
FO% B T 0o e iR oH: PR 75 BE IS 9, e A~ 2 0 0 R R

ﬁﬁﬁﬁmMC~EL B4, FREBMIEZ S 25 B
SE : MEﬁM%Q&E,ﬁ?QAEEI%myémMﬁm PN~
%ﬁﬁ% AR BRI AR AL o

PRIIE, IUAE AT 2 RIS — 3 M 2 FARAR I = 4 £ R 1R )
HE”IXFERITIE, 22 gL A Eia =2 IR Ve ), &L
RSB R BRI, Mo RE e 99 RPN A TR EE .

7 5 APUAL, T AR S E R RIS NS, e
WOLA A AL SEETZ R D oy B POl At 7R, ARE R
WA B D 1 AR A I R o N B . FirBL, SEE P



ALy e B B K R AN AN Ty, T2 IRAE . IR IR A
BURNIF I R H 4, 8 T EANZFEERNEIR B/ E QK
Ao, AL R R, Bt EEE H I AKA 1L K. T
e, ERCEFEIGN, SEE I EAR Y EATE 2 H 2 E ClEER e E
b, #EREES. WG BRI HEE M, RIS IR
o

NREENRFFRN A W, 5585 BAa 8 DMEE, RE RN A H
TR —RRER —EHEEA N, BERFRHAT . B3, mXt
AREEAE AR FRPERF A, e SR AR AT P B 3RAL ?

EAGE A ERHERL, e A XA S A 1),
o A S A

“} 146 = 3em” & P 2

A HCERTONGAE, BV ATEERIE: 1992FEES— 2
Ja, SRS TR EIR BT AR ) I DAL - R R s B A
FEAIMER BIERAT, MR 17— 4208 7 B e ERES I E % IR Y
o

FHE AR, PINOGRHAT a2, Aok, FEAE
Co ARMEE I RL FHE/RIFARX AN “MENEE, AhiTamd 2
AR, EITMERTLIEN. A DOERENA, Rz, /f
HEAE CHA S 3em P EAL, KRR B AR R0 X 55 XA, 1
AR ANEA R, RN R AR, B2 s BAT 9 HEN, 1
AGEVEE. BEA, M W E RN R, LK
1% AT N 8 R A R IR O =R, BT ORBE

XA W BRI R PR NG, (B FRATT L AR B A E AR 1R X A
HRAERGEH. WM E3cm, A REHISEA S B o € AR AL
AT, T el P AR 0 A XA X T BRI 4 S k-
U, NS e AR I B . B2, AT 24, A
FIEGERE T k. Bl WER 7 #BEcA dr b Sl kb, w7 oR R L E



e ANE-LIR EECE

LEARIL A, B

AT B B W Bk, 2 RN B9 Ae T HIRAE B SRR, &
SaAE LA AT AR T RIR, IR ECREF IR aris, IR IR
FEd i m %) B2, BATBATESRW . it BB B R Gl
JrARZI St e g, A K2 R A

PITLL, <“OUbEE” IR AR R I, IER R EIUER R EE, 2

ZH !

1Ab2Zya. JERPUFEAZIHL R #E F 7. 1620 # F5.56mm. 7.62mm. 12.7mm=FH%5, —
WdE7.62mmx51mm 420 ka5 . RN ICA E KA A 3 e scl=l, b2 — N ZE 5k
WL, B E R L,

2 WA B2 s NSRRI R T RE R S B AL BT 70 SRR NI Fg e AR PR R o BRI B J2
TS HICMOE R R LR IDRE . S IIRE. RIS AT NSRG4 R 55

3 FEi: ORI B2 JRAN KA HIBh ) IR R B vy SRR X, 02 K B T2 AT R 3 ) i BB ) IR e
fe i uli. KRB 4 5 S FRGE ML S (BRIRSEAN) BIfE N 2 oe, SRR 35 21
PNV

45 AT AMUZR T 7, B AR VA > a el B el SR [l BRAE SN
FE AU E] o ARSI PRI T AR TR, AE R VA A B 2 B DIR[0 2R 5 ) 2 ) D e
o], SR B 2R i ) R IRFR 0 B v itg Bl Ial o Sl 5T AL B 55 5, 5l 2 s A
Ko

SR XAl X KINE o I 7 T R E oA P e 8], e a2
RGN a8y, BRI BAF A e BONUE 71 S5 D RE

6 ik k: FCHTARH, RRREECDN, 2R HZG IR,  tm A I LI AE B RERI R K
FIF s R M 30 R S 2 25 R A, L E AR KR . ARSI JORARTR — AN E A, H
SR LR B, s TIN50 245 ] AR JER T

7 s NAKREL . BT HARIRSEOUAE, ISR L. 2l LA E ) R
R, HARMAE T T3k pe /. skt 2 )5, FhRe trdr e T 1A o

8 B WIFUHSKIZBNRAR, o N EIE A AP RIE SR A R IE S . A SR TE AR



TUHSKAEARE WIS T NS 220 TSk BT A D AR S vh AT IS 1B Aim il
STk HARJE Mssh B, AN SO E a7 .

9 GIRA: AR RS ZH— DRI WRBCARRUY], #iERBHLIEGIRY. ¥
G RPN tREGI AR Z, A a A M G7 R 4.

10 BIE: WHRHFLRMIMVE, FHFEhoS5TFabSEs. ERERNTRABEFREZIE, Z)
FE AT & MOA, 1IMOAZ%ET 10085 /MM 5E~F & /. 1°=60MOA, —>360° [ 7 &
=21600MOA .

11 M24JH s B [4%27.62mmx 51mm NATO, A HM118LRIE £ #, #3kH11.34g, W
H798m/s, 5 RETFEA3915m, BN M DA A 522000159 7, #SL KAT ] 21115,

12 M40 JH i . FHII700 5/ IATAE L 2 — . 19664F, MR IT A %E & £ EWE R RN, B
R H AT M. MA0E =M i, 1977 4F IM40A1. 1980 4E[¥IM40A1 % 20014E (1]
M40A3.



18 W50 e HLMCR A0 T

F=-kx

Ji~tFZ IRl <R Bz, BA R

AR AN
: 2

: 4 ; % , 1! B\
- o . ~h I el

WASHA, PR A I 7R, SIRRP RN L HAFEL2s
HT B H %=

GRTIT, — FRGEE 34 G R BLR R T LA R 205 FHRGERI Ay, A2
DAFES Lo p R X ST — B s KN B




A2 G XSS R AE? R E R 42
Ky, LR BAT AR AR 8, B — R UMR A2 DMLY

=L H
gélj;%'\élil HH o

SRS EEI G, RS, IS AN UL M R] P A, R
I IR A P, e TR Bl . GBI IE, AR s &
¥erl), BWAME, FeEE MRS SRR, AR TR AR .

ANF]0.007m? BIZF[E], H0ME G, 1366 LA 2143
Fe B WU NN T PR ECE B R, R SR N SR AR
Ko FEBAERNMEET L, ASE—BE VU R 5 52 S TR
B3R,

WHE R RS, HER IR AOCRE, FRe SalmemEe s, PUMdE L
NFHBE B, FEari KMEREE. ...

RIKYTEE T A 4 52

FEE —MEGMHE, 4 (SER) , Bilfa & G:

“reEe iR Dtk R ARNMEGNLLIDEE.: EariRE 1L RS
(OMEGA) 2. #Z/Rit 2, WA, &HRE. HEE. RE. 5%
B, S=E REEN BRI FARL Sk, B)LEZ. MR
BART. BEL Rl BEEG fER, ”

MR 2R 5T, FEACHR A2 PR P A 4T 3

MR T ARRAYL 257 i M KCRIT 18 BUR P OB E )R
11, AR R PR 8 7 TV ar RS E NP, PRR A AR
TEANZEERZ

Mty B ECAS ) H 22 4 314t RN Bk, 3015 2048V
RHILA R, mRRINEI T #3582 R, —H R8s 8 TkE
i, AU IT 4R 7L 15 7 B8 AT .



RRIAF RIFABIRK L, DEHRW TG H T L)%
IR 2R, HESIAR IR TR 0L Tk Far YRR TN, ADARE 2
PHERIT . Blin, BT A IR R BhR TN - IR, B
BRI MEE N T 2RI AL, JRE BN — IR T it
AR eV LN TRV A b s i v " TP S P D 9S8 ¢
NRARFFFI I SR & BUFr, #RE4Eizid bk,

PRI BB AR AES, B AR IT AR TR LAREH . M
Bt FUSHIE, BETEMOG. S20ERE: . BREEiK, DLAREM
M, FENBUFEZA, R4 ERIIFR TR,

BRE— MU T EIEIAE, FORE T A, BAt
AR I 2

KEEFEMEM, WE18-1xw.

118-1 HLR A 54



FATOAEFT U IR B TR 2R, MR — I aa sta 1,
Mgl Vg KRN RE . (EICRMERh, Z5R#KE /N, EfR k)
X7 N TLK A

(1) Fa%F&: et 208 B4R

(2) E2RIREN 2 W TR A NGB R 52 SN R Sk Aok s
PP LERRK, BOIMRERENI . Kok B, rA%ae, [l
WF R4 7871,

(3) JFzh&: HFER. K. REFEMHAR, T HITIEM
REVR Ao JRh RANTE AP 73 FE, S A s, Hrp
& eIk NUTEE TR

() fEzh & dhdofe. a4, PieEHm, R Ks)ittshs
WA — e shige, KRS ARSI G IR R, FFashiE
R

(5) WP HER: HIBHPHIIFTE IR RS P 4H
o BN HFENEE . B BRI SF AL . N L5 R
ReriAl WL ER AR PUREH AN B S AR AT -

—HHER, LRARG, RUEHTEREZER. MR,

RAERE R, NATTE W RT A I8 R Bl I8 A8 rh Ok B L 5 R A B 38 2
DU RN, BalR S — 3 e e N BBOR e dn i

18tth2d, EmRFIRE T a2 KTEE, Tk R, HE
FEEISEE20H R, A5MNPIER S EEN— Y. 2 T19H4E, ME
STANAEFE RIS, FARID GRS TR BAZ D PR, #R
WP FE R 7 T AE . — R HDEE, Wil 3 T a4

—IB YR 2B 1T

“WHREMRIRE”,  RATTECVR AR I Bl A 1K AR A 5



XA R A NIRRT RIS AN . RIS AN Bl Fe S, &
FRWEILN KHKE S, BUESEBL —8 N, NIWERIEAN T i
TR RS

PN AU R LR BRI R E, N TEsh R (TR H
VU%e) FRENN (BRS0rL) Z0E), MR — R 7“7k
R HIBIHE 3R .

“HRRFEAEMEE, B THES JR3hR) - 8 (b
) =% (0% SR () 18908 - B (21U -3
¥, RIFERMRAIER 0K DA e 1AL — Mgz &, R E
18-2Ff17R o

S E RN

TR |77 mONE | | EENe
IMYER R

MR

> EETR

1%118-2 WU ) A SR 2
“HRZH, IBPH P IR R 2 IR %L

M AR B AR P Iy A, —18, — 9
_‘LI&7 _‘fji, —JF, _‘;'é”o

—i8, REALREBE (B . R, BRERM AL S B2
FE M

—I, Uk RGH 8o #aet e O8O LR, [
M AL B BE T HUR— % f e & AAERF IR i R SR AR

BN HIEAEE . BN XU EFFRAFA K, I FE T shiE




Y9\, B, L. B, Bk, &5, —RASHEWIT R
K, —AME. BNEEsh A3, mER e [ ane, &
PIREAER, WE18-3fR.

K18-3 X LIS AN
— W —, BITETE ., EENUMER I R 2

FHRN, AN EREEIEABATZM: H—) BHY
R BR 5l 2 Gt B e B € WL IS 45 1R A0 1 42 RGURYERF 2 R G0N T
HWiREN: B, IBHPNIGICIER I L R R IRN BT B 4 fan B E oK
BRIV H K. UL, AN S5, BERRAR—BPME S
ARZETL PR a2 5E %,

Tk Far a6 )a, #£18 19 ML HIBUER s & A H,
HHSPHR L T A ik 2 =1 2 Fi



W Te AE RV 22 BRI [R5

NRUL, IRAE R R A B0, EEEISRBEREE, K
Dy 2L S ERECH R R A LA 2 OB LD L, HAT Tt is 5)
Ho

EA I T3, B AR R DRUED R 1Y I R4
.

MIBF 2 B, WU S i i i e SR AU SR R T 22 1Y) ) SR
AFAL AR D), E18-4ffvR. B SIFLIEHAE, 35
RN 22 SR AT AR IRIZ B, I TR D) E D 5E A A R R 2R 4
P, BRI — 15T

K18-4 MLt R 257 22

PRI MR RRANE. R $RET. iz, XUEE. RESTAH
JRH o 22— R3S, B H DN o, SR dRse i .

hr ez i f i 2. AR AMIEALR, HARKRERAL RE 1R A
0 L i A 39



15824F, fINAImE A I 1R RISER PR BE 3, BE 1k R R g
fithho i 22 3~ 5 B My B X — R B A ol A S R — SRR, O
Se I Bl R TR 4L, GnEI18-5R . JEIEAR AT 22 4Lk
PR 2R G RPN I TR) ZE T F T8RS I EE Kk WA Bl 1
A RE KRR, B AYAME RSP R Rl A/ o RIS, PRR A ITURAE
PEITRAT SR -

W”%“thM§
-.""dﬁﬂr. "T""'"‘"” unrmmmuuuil il kel
Mgl *——— e
MO n“ ,“l |_H““ : i

K18-5 H 5 M i i B 22 18 5

A, KR LX - FEREIMER LT, &G AEAN
e T E—— o . KAB o N L R X — 2 3

F=-kx
BH L E e )i B T B — S A e, RIB N [BEMAR R

NZJa, MBI SR (BRI E) ZEAMERR. B,
FATHE m] PLARH Oy 3 38 e

Hrp, kWA, EMRMEERL GRERED , RbARr
g, AN, xR AR, F RS2 40 71 F A 2% rifa]
TR B AR RE L o« AESNIRIVERT MR R AEIRAS, 4N T 3H R )



REEMRAEUIR, XA IR s AR, B 2 m.

5 RE R ) S A R ) 2R ACE R, e AR SR R B E AU L
ST (AR BB By, AT SRR R i A B
NEHA (BUESE) K77 1A

e 252t — [l < 22 F TR P BOR PR 20 (HARAETRIRLL, 4N
18-6fr7 ) il ) — AR 3. AL IR H TARRI R, JiF 22 it
sty R S dEiss), AL R STk, AT RUB AR
[B15%, JXFERL AT BL IR A AN TS .

F12

PK118-6 [ JE K fl bR 28
Al g i v KA 1, AN REERAL ©OREM AT, WREA T2



i,ﬂ%ﬁﬁ*ﬁ&i%,%%W%E%ﬁ?%,E%&TEﬁﬂM%
AN

A, BEREREUIR, EHW e BIDCRKIH R A $e R, AR
E%%%LEﬂ%%@%T%ﬁ,mﬁﬁ%@%Tmﬂ%M£ﬁﬁE
B EATERE MR, R ER s AR EE I .

RWIFR 7 HURER A2 HI RN, RAGERNFSER 1R fRIE.

K EE T LR (1 A A

/ YARTAY

B v i 2
%?%ﬁ,%ﬁu%&ﬂ%%ﬁ%ﬁ%%%ﬁ?,A%mﬂ%%%?%
st 0 (B THEEE. BEA/AN)  iF2msitt 2480 (kT
reed . M. KD BT —HBEER R, 2h:

T—ZH\/T
k

Horp, WONlir 23 vE R RV e A LA e R AL FRPRZ
NTReL, TRl KB TR WIRE Ko 24 FROAE B3 B4 52 i £
FRAEN &

DNEEIR, SO ae T M.

z &
i

b, mAEESRRI R oS YAE OB

AR A s PR S PR SR B L, $R A I SRR e, — B4 kadE
LR, IR CRAD Kok, PR . FE— SR S HLMR




BAPLCHESEE . GERPUR AR LIS QU E R IRy, RS, H
S BRI 22 AR O . RIS IR & — /DI ERBII AL, Bk b
K, IR S, RAFEHERDEGS, PTG

i 25 PR AT A2 18000{K/h, A4 T# — /NI 5593 F 180008, , BFFDEHS
Bto f— "M% WRNISBEATRE, BRAVNTHN/DIZEE) T5IR,
W2 — /N L= A 1siR 22 IR R EMIB6000/K IHLES, F— /it H
224 0.55 1R %

R, e EORUE,  IRBIIR ) E EAE HEA F T

ME R T RIRE . ERRE, BRI | E IR N AR
Ak b, BOSEBIIX — 2 M AT, SR Ted], Bijest . M
M. KiE, PUAEBERRE. BEE%.

MR & 4l 22 B Invar L & 4022, 257 )11 fParachrom 12
IREE 22, TR G REEFTLL, BEERARKHEE, BRI %P
AW ZFEfL, VIR RSN S HER., BRE1stHa Tl ¥y,
LT HUA R % 2 1 i KA R ——BE ke 1B,

ZEAE T e — R EPR

£ @ TR SHWEIIHRAS, U 1 2E7 71, NITHA
BAEEUIETT, Ry s=is 2] 7 iR

XA R EHANER T+, B LR ) T Z RO AR RALE .

Jaok, XA ERAEHIAU ) BEAE TV A Bk, fEmde s
a7 A R A B P i B AR 8, sm G KRR, DA ) A A
JIHRA RN DR T E RN 5%

EAEEZLR—HE )L, BYMERSRIAE L, b =2 A1
MNP T UNL ST e85, — A i i Se 4L Rl RE e 4R i )
REAREA KRR 45 H R SERIMAEART LR A, BT
AT MBGE N — D BRI R, B2l 25 5 IR A B 20717




XAMEREE IR B AR I E e, B 7 IR A
K, AHEAATZEE S AR ISR TS A, NN R A A
11REE: MM, T1832EAM LRFK WAL, tH FARFREE R 28 2 H PRI & 2 1S 1E
Pk . IRZEERMF LUK E DI ABAR, WS EEREZ AN E K.
2 RRZEMN: NANCKH, Bt 2ehREIER, S C40MEGA, AT RQms4, Hiks+-
Zh2%4% (Louis Brandt) f1J45 T 18484F.

3EMRIL: BIRETE, QISLT1864FNIKE, A ANEPRTRAF, S U F A
TR, 2R a R e T E AR ERR, 19645 R AR .

4 Ha: AR RIARTE 7. I H &8 i NS AR H 320045 05 20 i) —Fb T H k4
v o FLIFEE LR A AR BH IR 5 R ROE R 70t 21, Gl g gt (R Mg Gz EE Y
) HR

SEBl: A, AT 16574, AR RIRE RN, RS AL, R RE
By, —MfethoR, BERR ORI MR A HARS).

6 WHR: ZAAETE I BT A /NS R T, TR Pk R, AR TR DR BR IR [ AT K
R 1733FE PRI L08R, KRR R T HURCR, MR T X2 /K

7 St BERATIL A, SRR B, HI TR AR 8], B TR
HAbETESN

8 ik izzh: MARMIEIRSD, WIEIZsR R MR R IR S . 5D AT fR s 3h
I, kP2 SR IR, I H SRR E . B Al B S RSB E A
Wiz,

9 FERAFEIN PRI E: TORIRENIRE B/ T50m) KU RN, SER— IR FR SN I [A] 2 A4
IR SER PR AWRE SR Hbr, HIEE AR IR RS, R ) 3 #1O8 F) 55 X

‘E&O

1 B HORFEIREG: — A mU ST ES T — A ] R s 14 [R I 3L AT R 1) T8 P2 Sz ] 5 i e sl 7 28
R

10 N 15E: WIARSER LS BIE (IR DR RF L 50T Y A 2 sh el kO Re i) &% .
11 Invar : P&, BRI RBARAK, RELEAR 98 115V B PO DR R ] 2 1

12 Parachrom : % /71 tfParac-hromijif 22 DL A0S L & i, REA TR, PiE
BE J1bE— Wi 2255110165 .

13 BB R Hi B R M 5 FYLRAELEL795E K I —Fheh R B . B8R En 2
B, WHZEES AR UARIE AT BSR AR 40 . BE AU ROME A A IR0 5



TIR BRI SRR 2



19 VR B — RBE SR K&

-g—((f-=A (/U)V+G (V)

TR, AR A o

Pl X A — WKk, el K, HHEE, AR

HEERENEN TR, i3 M2 h A 11 U 1 A B A
ZE, BLRERIEFUUE . BEEEH T EE SRR, Kt KA



UENE DA E DAL /NS

KRR Z AT 2 sp s, WRAEHWHNEMNE, X TE
K, EERAMARRAECHEE S, AT 22 HER, —UIEmN
POE R B RS THRAT A

SRINT, IXRE— HRREA AR A B 7 2 B 59
SEE BT R OUUR KB A B RT, 1E T2 5 FAa SR
2, IUAFBIRE RN o

AR RN 22 2 =, B RLTH

RAEL I Ty 57, BATRERG RIS ie 7R 2 2 765 [ H3bhEk—I%,
A2, XFFARREIFTR, FRATZ TS B BEAR HE I e ?

19612 7, EESRFEFEW LN NE C—EREFR B — ST
MRS A BCEAER . Sk, fhEE S E T ENLE B, A E 5%
A SIS KPR KY), BRIE MR E KRR, X FEFERT 2L
H, FHIERE S T — K508, ER TSRO, 8182
WERE . A XA AE TR R R AN, RN ] — A
AR, B JRK#10.506127745 1% 240.506.

BRI E UM ZER], BEFHME T EERAEZE TR, K
19-1F778

B19-1 ¥8AC 2L R IR TS5 2R



SRECA R 28 70 AR T AE 2GR i SRS, W RIS E A AR AR
W, SR KERERE. —MEETE, —ARANEL, ARk
AR XS ? X, SRR . RIS IR, 1]

R TR AR 22 R GEHIAT . X — R, R gk o e 1
FAREEAE, I8 20 AT R R TR BO AR

N T B NE, A8 2 T0E R AT T R sl 5 R AR R AR e
WX TR, a1 IS S — AL A AR B
Al RETE B AR A

i
& 10x+10y
dt

<E£—;H—y—xz
dz
dz &

— =——z+xy
| df 3 '

K AR T IR R AR L E T AR A, s 2E IR N
FITREETT, KRR B BT S HAT R R AL — MO =
ANAZ AN Ta] ) 28 B il o3 J7 R 4L

TR A Xy 2IFARIE R A = 4E S A AR, e =R
B, R=ZEHARBIRTIEZ B E, Wik, JBE. k5
k. Hrdr, pfERAR T A RO IR L, SRR ) R A
YA K. Hp=28iF, FHTEIN AR Ex. y. 287 RS, B
R =4k EE s 47— R A WA, NP 19-2r7,  IX {2
LA VAL P



119-2 VA8 2277 R 4 = 4ERUL A

AT LB R G i 82 B IR R — R 77 b i B 2R I Ae 26 51 -1 2
B2 IEEORUL, KRG saHE”, RIS FRIER, mIHagh
AINE19-3f 7~ 1 = Fpeg 4l 5] 5,

B, AEA—ADER, DERAGEARHAN TR E, REHSHT
BEVEAMIBE /s b R ke Wi dl, PHERGA R EIRS 2 %5

\\\\\



=HELHEMmE|F HEmE|F
K19-3 &8 25 51+

A, WK RGN G| 1A TR AR BIME A — b2 Ji i 5
T REEMFONE RG] T 2. @RS FUHImEA R E R, &R
W51 -2 I HE R AT AEAE P RBURS: s RIATAG R A H 3 B BZE 2 1) ) e 2
% IN Ta] R i e

EERXNE, BIeRERERE N RGN N

FERA =B AN ESEE B, PUERE RS ESE WD K5
&, EXAZEIEERE, POVeElBRgIRFIENRILF 2N, Hik
AHBE B, XEWERGRREKAEL, ZIEFAMER. Wit
U, XNEATE R, e TR WEVIBER RGN, HAMRE
LR A P RIS, AERTE S 1 RENLIMN T R R TR AR
[R5 4584

IS, S B H R AR RISAR 2EHERA RS L I R SRR Dy “p i 1
ARREIRR, IFH WS . dER A R IIR SRR A AT RE . KDY
SBRHIRIIHI IR 26 AR € AR R R R E R, X468
FAFREMT AR, AR AT e S EIER AR T2 739

19634F, XMW AR CRABEE) K& L, BIEREZMRK
XAEEACHRAMIERENL: — g S L P i 3B B A A e,
/R BBl LRSS, T LAE PR L 913 A3 e = M 1) — 3846
L

WIOR Jod ST SBES A0 ] DU A S AR Ge s AR AR, I AR g B Uit
2o TS SR A X G HE P A 2 Rl 2R g A N AR AL



HSE SR — RV B N, R FEARGNEL.

RTEH— NEEAFAL: R KT AR A PR U R
BB 0 22 51 22 S SRR IR HUR I A ZE R . I hof 5 A 0%
WP kR, BUTE.

BLJR VAR 2R D AR A IR 1 2 R
JRLetE RS E T HIR I T

LS QA (EYSE AT METUR S5 P s (W] TS St Rl B B U oo = St
o AEREIN (BN B2 ), BeiRnidynl L e s s i, AKnlfae—
W ERLER R4, AT e TeRE R T

Fw R AR R G BRI R 7 IR SR ARVt R4t 4 AE
KA T RRES, S B BRI R g AR &
gt KM T A TRTEILE.

XML G TR T AN W LA R U A2 ] i — i B d2 Bl A 1 7
ETET R BEN LR, R R — e TR, (ERZ R R
AR TP BENLA

ﬁﬁ%%%ﬁ&%ﬁﬁﬁ%,éjﬁﬁﬁzﬁﬁ%,jﬁ#xy,
z), AAFRATTET DLFEIX AN T T2 40 iR 2R FE AN AE 26 PR P S 35847
dv

= =A(u)v+ G(V)

, G(V)=(0,—xz,xy)

-1010 0
u-10

_8
0 0-3

— MR TR COREMERSGD WeSfaE, BRESEE
WSl 2 i, e AT FERE ARHRFIEAE © R/ e 35 ARTRFAEAE A S0 Ry
HEA A RERBEED 24/N 10, MaXNTTE—ERRER (ED/F

:/H\:EP’ 2




HARE) o MmkREHFEA, filiHxz XY*@E‘ZE‘JG(. 1‘7 )=(0, -xz, Xy)
e N EEL MR, BAARLMERE, BT RBUNARS S k.

TREEG ARG 7B 2, T SRR HIT T O e T AR AR Y
R PR R AL AR I, AU AR i A T R 2 B A (8 RE PR R AL L Y
15 RAAA .

PR, VRIEFRIS & — M B B B SR AT TTE, RXANR
Yl SCTEIE TR IR R S R ) oo BhAS R GTh b U B4R . IESE
FRITIT AN B — B3 ok 22 4 RE I ARREAN T 14T 08, i N R3h . 4
FIRPL TR AT N

MEATHIE S, AGHE R — A ARt R G0 -2 BRI 5.

FEVR T T I N AE“BEN LR AT BT, s 1 hi R gk
P& —

R TR 2K B Fh i 38 A T 5 7200

ZARARIIEH, A RHERN, BREAZEEN, AR
TG, AR — K EHL.

AP IXA T )R Z BE A IRTEN, S8R, HEARR
FRARFAE AN 72 fia] B 3t AR S TG LART T 5l m] LRI Y, &b Ak B 36 A
AT

RPN ETRS,  RA] AR A REI e R AR A RE . L SE,
TRAGZIA BRI R R T RHS JRIR: < [E 7 32000km K
L. MEMNIERIMERE, RPN TIER, &2 A6
Yl PEEFLRETKERZ DT K. 19405, JEBUFHEE A
Xt H O L R AR AT INE, AR BT B BB RO RO
S RS, R S Bl B B 5 CAT FAR M EEE Z R R K.

FITEL,  BRATTE 58 BB R 25 Fiid i o 2 S X AN SR AS RN 23X A 1]



AL TR AR 13 B R
ER19674, At TH | VIREE & INEN—AD .
FEREBEIE (BEE) b, KRt 28) P RE T — 8y I
it R PR A 2 K RINAGR S, e BB 2 BRI I, ik
W T A PRI R AR R TR, ROIREE AN B 2 i 72
ORI I AT By, anEI19-4P7

Bigs = 7%

K19-4 28N Z L 7R B

218N DR IR 5 BAR BRI Oy HARE, e —FikE
RIS AN R ROBE XS AR, Mo B S 2 R st 5 R 2R



FHe b, BABEMEERILR T ZAAET BARF, KB REE
EAERFLN, BHIEFEN TR, ke, Wi, HZ2 ARE N
JJZFN BN E o

XFPEL G A SIS TR N, MR T HRBE. K
R BERE. ZEgE. HLM U 2E . XA LA A 4E R AT DIAS 2 BB,
o [E 1 R L R 1.254E M T, A L IR R T 2 2. 248 I T, %
W25 5] T FE4ERUNIAE2.06 12 44

FHEEANZ, SMENT KM FRE, DB RKZHRHIEL
PEIEARIE 8 P2 AR ), Al — MR ARG R AR A SR -
Z(n+1)=Z(n)? +C.

X, Zo+D)MzZmEREALE 2, MCEESH. XN THESHIE
C, BEMRESEE P B LS Z BN R E; x5 —%SHI{EC,
ERGRANZTINATF . f—FSEBUEFR ARG T, J5—F R
WLEFRATRT, TG M 2P NFROA 2483 B4, N
KI19-57718

K19-5 S flzh P 4L



Hitt, /NP EEW T TS NIERTR. BAKUTER
M) DR, SRR B IR SO B RN R G .

B, NTEDO R ILVF 2 2 28 BN 1 B R R AR HiX 4
— R B TR R, AR AT I A — Al H R AR L RIS A KA
&

IR IR AR AR T, H i LA TE AT N ERTC R e R —Ff
RIMIG, HRARNERIN LG, HRERIHIARZ A E—D T

MED

RILHI P LA P 5 TS —

HAHCIRMAN IS H O IPRE, A& R, s MR A
BIRR, WRIBIL S FEMRZTHPRIRE, NTsErk
FeAAERL

BEps b, eV 7, JRHANE R, Mo sE L
TR o

EATPLFEAERS 7 BATRIRIE S, FIEX LRGN
BRFE: WA BRI AT ERLI B ek

P S . PR IRt sk iR AR R IR AT D9 B OR TR 1 BENL AN 2 1
EERNLRFEEIEERY . RDRBRERS T, Kb —Ea
KTERM I, ERIBIEMD RN, R4 7RIS LA 7
FIERIIE o

FITEL, B R S SRR B MU SO, TR IR A ke 7 5k
Frg—fE—k, BieEtt SEILES —E -k, HWZHOVEANHER 71X
AMEFRIA RN AER S FARHIXS L BB KR R——R
FE VS AITRER IR Z 18] (R 78) IEAE B D TH ER

20120904, TRIHEIRIRITUAAE [ N FHP Br. BRI I TCIENT R 4t

I T AT T, B FRATT 58 2] DLA IRV A IR 2 gtk AT e 40
HIAT TN, X AR SR Ge it 7 TR R




WS, ANERERSHIR BET. BV, &2 TREOR,
ARy TR, BATREAL A IR B ) B . B, fbr
FH UL | AR AR DT R R AT T 2 B R i i ) S Mg, H
A A UETF I BT 4R 2 VAR . Y ERANTE H ] L AR B 1
RN, L5 25N R AN s @i, L b AR AT AR R
B, AR L PR VE R AR N e TR R (AR AR
RIS S AR BEAT o007, X2 AT b b WAt el e 19 )
B, WERITBLFETHEEAS, FRGAMRRIEREs haR~S U
SR, B HRAAEN, JFH2RNLIRER.

BUE —PMoe I H I EET, e — M ERIES 1% R
gt, BN ZR NN LA N NIRRT, %R EAFEE KRR
MEAER . B BA JALE, HRMASMAEISR. RE. B LR
TF, MEARR. Wz WEEZRARFN. EEEARRETSRIT N
HIARMERR T, TR R OV B AR I SR T3 R B a2 ER 1 1R 5 Tk
=R

FRan, VRIS 0 e Rt — AU LR B R > I L2
fE—Rest” LEARYIE, 15— BUMT R, S E SN2 50T
RE B RIA IR, <N 1 IXR L Bl 5 H BR e e 1o, &F— [
PG D VRRRs R AR — T, fJm SEBL 1 Ak

25 V8 T A T A2 VR T Y

2012803, AR AT E YDA R AT L 20 80 7y 22 8 ST R B
FPo

FEXFR PR 1 A LT I 230, B 0 S U AoR 1 7 g A 2R
o

SN, ELREPRARAIUE Y, 3 2 e R G B3 R IR

WM B — B SET,  BIZIAERFA SRR K. MR R T 5%
RAs 1O AN AT TN, Ve B 7E A A 0 E A AR



&, BLEIRE R RGA S B R R A WKLY .
RAFPL LA IRTCALIE S, &R a Rk,

ﬁnﬁEﬂEﬁ%ﬂzHﬂﬁtﬂﬁlﬁjjzoﬁiﬁiEi PEAME LRI fEHZIE, A
— ol K AR R AS i ——IRE, FaR N TR B aris ik, JF Hig
fkﬁ N —IE B

1 HAEL: MBI RO AR B SRR, AR B R R EA 1 IR T S MR 2 18] A 5%
. W HIREEIR T s BY RN BRI R R Bk, BaAIEOR S RAUNE 7)
ANFEE 12 b5 Bl E M A HUR Bz L AR

2 VAR AR S T IR REIR T B IAT DXt LI T A5 H AR TR VR ISR 2L i Ik IR 44
3ATSEM ST IRBBTE RGOS SIRFL I, W FNRIE R S R AR S s s A .

4R RS — D ARGWREH SMAASRIELL, A2 RLIER. e EE, 4R
PER G RF LS B 0 R B B AL B0 R B SR 1R R GE T RE AR AU O L. &

IR CUEE A R He—y TR SRR, =, TR S BARR R,
BRI BB o

5SS — At BRI, RUTREBN - AEZE TR, 2SR T8, R HE
.

6 FRAEAE: ZVEAEP I — D EEM S WAR T, RAEAE B m M AR T ngEd [ Ex,
Ax=mx§3L, WFRmRZE AR — ML BA L .

7 B WHAE T S EN B R R P S B S BRI DM RO AR AR, Rl 2
T AN RN A EEATIE

8 Mk IACRBUE D Ml I M — IR A T A S R ?ﬂﬁ“%%%%@ (—f
T REECE T RE A RS, DSEElX AT A SR NI, 2 AT AR R
R TEHEL 3 B B ) I A

9 BN R TRNIUEEE NS, WEELE. —BEEZ=x+y, HPx. yREs, g
ok, M =1,

10 £RAE BV R AR GE T A A4 1m0 U315 A R 2 P b el P i LA A% B ) A E A 1) 5 R AR (14
—Mgiit otk B2,

11 [ WAKE IR, 2 PR O BB 5 LR . AT R, A
MRS P AR FBIME . T 2R R 81

12 Ji: ORRBRE . EEeRgR, AR TR MR S0k, 2 Ramtk i &9, BHC S



e AR A P BRI 8] 32 R A T e, B s oK, A7 I LR I



20 JIA A Y AR OB

)[:. bf—g :P(b-ﬂ)-,
b b

WERERE 2 Ie S, I HE R EEE.

........

M F ATy R L TR N, AEREEH b, (HEE R AR

\\\\\\\\

B Y

&8, TR 2. “AIRIXEEE R SR, KB RAE, flfTA
KT EAT? "HPEIE: “—IRWELRE, —HERE, MR RE R A



P ) R OB R T, BRI SR P U5 T AR e i B 0 o B 4R
EEZ, Wit TRR. guhERECERIR. T, R E
KAW ML, A —EXMATIH. Frig)&rs s, K1 (O
) RREHEMARRE, SISt B E 2R AEAE .

—EE TR BRI EANA S E, 5EOHERAZEA,
WARER, MRKAMTE 2 AEAL mll. gt BURIRE e
KIS IR e 2 K?

EREIN 2R, BA UKD

et — A (] B W T Rk . R .

KON AR FER, IETH A I, WRR A 1 R DL L 2 — %
IER, a7 NS A S . IR—Ir A BE A IX IR I AR, AT !

TRARZER T & FHI10070RBLX AMER, IR FIESIG, XFERE
DA 20K FIENLE

Ait, REBAEAKRE, F—Hse &, 15k,

VR MRS 4, RIEANEEAU, mILEE50%, F—
FE AT PUBR RK

gER, IRPURENIE B R ERER G T .

PR BAEEAE, BB R AFIS50%m I, HES50%M % | &/ AL
TARP, WA ARG ERIG?

WS, (RLNE DR TS0%MME, THRE R,
A, (B B TR, DI SR IR, R T
J WIS

IRBEAFIF AR A1, —1E—%, 950%MME%, 12K BUE
KL, XA, SR, RABRAED, ERXFMRLOIHI“R
Fr, ARRIRME T OREBCERE, AP T RERER R e ?



SeRE B IEXRALAR AT AT RBUE TR A A .

AR SR AT A A IR R BNV AT S 2
FEAARAERRE, p— KT ARERER, Ba, HNET
ToFIHS -

A, o RAERE: NAREE IR

B, KEEERFELILG B S FE Rl b SR L .

i FE LA T ou B, SABRE e 2, WBLE (5O HRHER
4%‘1?5%}??%‘1&?%, HBEE SR BRI, w2 2ok, ankd20-1
flvr e Xt KRR BEf# 2 —

LB
100 -

%0 1 EFE (R@E)
80 {1l ¢

70 4
60
50
40
30
20
10 ki (IEMmm)




[120-1 Hle i A 573 A1 ]
WRTHERE, XS5 A PR, XA TRE 24
GRGE
KFCER e K BB BEHIIS, R NS 2 VORI A T
1T L 52 T B B B L LR 15 o A B 2 b U S %
277 A RENSHE FIFEAS At |2
B NETE. B, RIS IS R R — LK.

WA MIELS KAZ R, REXe— M N NMITERHE. 7Tl
B T RO D, RECE R B 52 BB, mTRE10/XH51ES5 ., AT RE
91F1 /%, HAIEE101E0/xE0IE10/%......

DUSRAEAE A, (R AKX R0 27 UG ians, /Rl Caf st
To

R g EH10070Es Rantl, /R LA 10000 045 B 2wk, #HER
B FH1005 04 Rk 2 antt, KENRAKZEA I REA “ 20821 Ek.

“U R N50%”, XA EAIRKKIIR M. EE T
A, 50%MIBERAE M2l Relt; EM Ml 25, 50%MI8ERAER T
e R GETTIE, AN SERR I AifE

KFERI RBE IR 2

ERBOER” HNOER”, WA RS TR, IR
&ﬁ&%%ﬁ%%%5@@ﬁﬁﬁﬁﬁ%ﬁ%%%%%%ﬂ”,%%%
ARESN T 28 AN iR iE—— B EE R

RECEHA —NURHTE G SBEYLF R LIRS % 2 I,

KA T HONRRER . (EAATE FE iRy BEYLEE
R

N % — BU R N R AR ASS), R NG 3
EAERRBF G B, Wi 72—, T —3C A i
mHEK.



RFPR S —JE AT PASR [BR 5 2 3, wlg IEREZ R

PRBUIE R IERI , IREORRIRE B — MR E ¥, EREhh
SO AR, KUKRSREE, H—CIRIRA T Remt E w1 !

Hsg, B3O s B IR AR &

BU LE— AT AR AR KL A7 — Ao st AN 28 B i 1
1 BUONFE—Z B A PIMOE SR m] BETE A2 AR/

P — B HEEAR RS A O ARV R AR F A,
FUIE, RECER TAENLE], wAZN T 2T e rEdE . EiX
Rk, AR WIREAE 2B I A A B AR R

W R ALtz m, WHAIRE 2 7 2R, EARBIGIRE R
HEH AL 2

RERE TR — 195 A

PSR — 15 B P DR 1R X, R R R T, DA R TR —

X IRARIE AR, 28— JEAREER 17 1007C ! AIHEARE SR T !

(BT RN A EARLE, XK T — P HESK.

FEXIRIRU: “REREmM T X4z, Rk, F¥rasEtyT,
AT ARG . BEARZEE, R T, Mg RE F2% 4K, HiE
R RGT A, aEEy!

BT R, 2%t AL, EER! i1, XFERXAENKT .

SRR F AR, KANPI2%, SRR K %

i
IRIFIRE B AL, AN R ANVNR2%HK 2, ZARR, "8
Hafema, R T ERBERRAES, B Xt 1 ?



REKR, HEAMELN LG —DMEATTR B WRERT™
1.

U, B 2R B B0 AR OIS L,
SR, ATRAEIBIRLN), ISR O MER RO A A
TIANERE G S = S s A A TIORE R, AT — M
IR IEGE, REKHIE T %, B —REH AR

PANPKREE, A2 AZKIABER K 7 7506E? BRAERIMRE
I

AR N g [ e, IR /NS FEAEZOT G T — 5B 8 2 B
RGBT, TS ASs/a sl BT, & RRE M EER Jp,
HARYE /N & FEIE R AT 2 KWe ?

FATAT A /R B R AE 8 . —TisrAm 2. A RERBIXCR, 4
H—HAMBER . S NKERREIR B, EWE eI —iK — 4ER
ERAE A, WE20-207R.



y=f(rn)
g s

0.81
0.6
0.4
y=f(rn)
0.2} n: IREL
v WETES R
" . . . .
50 100 150 200
X
(a) AFE r NI f(rn)
y=f:5p)
1r
y=f(r s, p)
§. §—co
0.8 v WEHEH e R

0.6

0.4

0.2

0.7 0.8 0.9 1

(b) AR r NI f(r,s,p)



F20-2 MERER 7 e PRAR L ]

AR RIS (r, m)AIE (r, s, p) B R — AN B kAT e, BEIER
HhdBoR 1A B S BRI TR, KSR AT

FEf (r, ), BEERB RN, EGERDERRER SIZd g in ik
T1, HHrE/N, XMEBEIEE ., XEHECA P EEL T,
A DB AE = A AT

MAEL (r, s, ), E20-2(b) My i Jo id S JR AT an SR Ay 2 4
FHIRER LN, 84 75 BRI i p 2 s KEE 2T B &S 2%
EZ

A THRTA AR R RS, IRERE MRS R D338, E
T AT 5 At o g — e 2

B, IR HHERY .

F— WA M 2L URI R R L 50% . AR B — X i I A2
oK, BRARFEZONIRIERE, ABEHL, HOS iR

B, EFRARME. ERWERLWY, HHiEwsE R T
R, ETRME”. IRENE KT AT EX NI ERE, X
RE, PRELESF R S 55K

2%, WVRIRAT BL— T4, (HIBS s E 1R PIE, XA
AT, RBORIIRGEIERT, MR 208 7 BRA Bt 17—l % et
b, ORIRGTTC IR & 7 R AR e o BR 38 0 — WIR R BL /K- 73 Ik 25
Y1, UM LEACTeHER, R T, RIS ) SR
g

B=, FEFZUAEN. &7 I Tk A= AR 2% 1
2 WEAERER R, K o WIEGE Tl — 5 BB R RK I e IXFE—
Ko RMEIRA — AN e R UM SIS, 1T FFALL, (Haf
f,%E%%%%@WW@goK%u&,Wﬁ%ﬁT,%%ﬁTﬁﬁ
f14E

2%, EFRMER A5G N ER RN R,



KB, RAAITERDEL, WEA < £ 2 B AR 38 I 4w
PR I0E BIAFAE, AMXBEDIABA TGRS A O3, AN R A AT e s
Sy, SER AR 1% N D

LR A RS IRIREA T

R Z IR B, A el AR N — MR IR, 5
—RRKIE TT

A, W RESaRia, FlZiE R AR = T
I o LR 2 AL R R A A THE 5 B K 44 R, 8 TR T 5 A
#ro A AZIR AT FAVRE T

— M2 (ANEFEARE) PR, Jo6Em T, BRsEE N
JG, A SN IE T W BR20G, WO s R . BUAEAR A L B
FEN1007G, B IRPVEES AT FRNAT R S0,

R B AN ? CAPAE M HELIE SO FIMER A N50%, T 302
U2 (AMEFEARE) , AR R ZEARH N, BFARFRRNT
P JLFRiBemE. DOyt msioil =, ok S i IR it A e
f£50%, Wam2f%, HRAARRUE, M ER X ARSI ANE
Fio

ESLPRIE O] BE 2 T 2%

MR RER TG, IRATREs M, EIuslbo Ry, — k%100
e b SEERE, - RIETE SR PA3R1520000, 3o BUB R ILE
IR, w0, WilRdm T, SE100CE P HETERGE XS U, VR — R
Ao ARG R —BR eI, X HEAZYR.

WRAR AR T, IRAT e, 1E L, B8k, IR R
FyE17G, [IEHEB2IG, RIEH1TG. Bt 7200 RREE, X7 107t
— RS20, HO kA m2I6, 1004 femfs2006, it H oo
Ak« JUIAME T 4R 5 16 !



BNz L2 D E B R EA RE RS i R e 7 IE A — i —
AR, PRI ANRENE R IRATE SR BRIK N REBI Dy =i 8 B < 1
25%, IXFFERLREIRAS IR RN A

ERATIRE B IUR 2 )5 1 H Tl H .

._(bp—q)
/ —5

A, OANBIERBEA LS poysk HERIBEAR Il BI04 M 1k 1 AR
) QRMIEINES, BIQ-p) (PRI RIS + bR,
FTHEEAM-RETI (ETH) .

NAA 7T (bp—q IR BRI, B Py g 2.

HAA R R IIEEETR ? YURIE JRBAT, Bt e 3 i 1
b, A RS K e AR, [E BRI TR A ) T, R M I
ST 2R 0 50%, FTbhps q CBRME. SRICMIRESR) #5505, T
— W R+ AT R S =201 0, IERAR2, kR BN I =
%, BATHI AR . T8 LT FH T 8 4o 3 A B s U 25 R 2
i&mgimﬁéﬁa,W@Z@-””fdwhx%o

Hit, BATMRGEIUR 2 AT A M BE LS, BRRHEE 2R
H Bt B 259K BT I E . WHIEa B4 v1000T, A movIE e, i
NPERIRME, NI REBGEER . A£K20-1M13K20-21, FAT T
T T 100006 R AL 2 5 100

2220-1 25% %7 N 1ok zs % (1)



W JRFe IR | 1T L &&f%gﬁ IERCIE L jg%jﬁﬁ tﬁ__%'%
(78) (JB) o)
0 — 2 e 100
1 93 iE 50 150
2 375 i = 75 225
3 56.25 1E 112.5 337.5
4 84.375 iE 168.75 506.25
5 25% 126.5625 i 253.125 759.375
6 189.84375 5 ~189.84375 | 569.53125
7 142.3828125 3 -142.3828125 | 427.1484375
8 106.7871094 % -106.7871094 | 320.3613281
9 80.09033203 R -80.09033203 | 240.2709961
10 60.06774902 3 -60.06774902 | 180.2032471

#20-2 25%#00F 1o ®€ (2D




R | Bt | | o | PoaE | BEAR
(7o) (7o) (J8)
0 - ~ - 100
1 25 1F 50 150
2 37.5 & -37.5 112.5
3 28.125 i3 56.25 168.75
4 42.1875 % -42.1875 126.5625
5 25% 31.640625 1E 63.28125 189.84375
6 47.4609375 I -47.4609375 | 142.3828125
7 35.59570313 iE 71.19140625 | 213.5742188
8 53.39355469 | R | -53.39355469 160.1806641
9 40.04516602 iE 80.09033203 | 240.2709961
10 60.06774902 R -60.06774902 | 180.2032471

F20- 1ML IE G BTG ST TR RS, TR20-20 5 1 1E [ 43 AR
AL B AT .

LR, BT 2 ) AR I R AH S5 Y, A T B L S T )
56 JE U 3o - B i A TS5 SR IF T REMI . 1T 2:25% 1 B0 L Bl k4T
POE, WA 2 AP IR S .

R FE EL B 2100% 0, 1098 2 R B BT R — IR, 5t
SRR A, HEHR, HERBERILAN50% ; MR EEE
176, BP0 L N 1% B, 107K IR 36 A 100+10X50%% 2+
(-1)x10x50%=105 (JG) , XKEAR/N, (Hlfai KiK. HILER, DA
NS NI

W IR A H B IR MR, # IR C B2 RN ARy
i, Bx 1O BRAEREORAG AN, R ERHTE X JE T BB RR ? BT,
SRS 1 W= 508, KA 1A 25



55 3E 100 % fm 75 WUAEAR] B e ZRAS N T v

FITAT B30I 3% T LTI R X A AN 2T (R T XK o

HIXFARA IR ER HET, ARG R KK SEH
DUl B, AR R SR, W7 R B AT I . IR AN
X, BEHEAE 2 DTar ZAE, TS SRR Lok e E NS

LR A SRR R AR ORI, XA BT O R M IR E) T
WA, [T I e R, RN O S B e,
R HR AR B s IO S 2 2, EL SRR IR SR/ 2 3R T 4R
zW§o@Eﬁ%%ﬁ%ﬁ&&ﬁ,Wﬁﬁﬁgﬂaﬁ%w,%%@
(bp — q) 95, WG R AR, 0RE R,
XA, BRI, SRR OIS S

IR, T EOR 2 R, B2 T (S AR R W
fe . BB R, MATE— 2 A R B RIR R B
TG, HUBL LR 1 B R4 1] 2]50% L b, 214 L, iR KO AR
DA LR By b3 . E AR AR TR . T S
AR EIR, DR UTE RIS ), R RS9 U T =%
HE

(1D W (bp — q) HOWE, TR A TR, i AR T
ARG TE -

) W (bp — q) F0, BT 5%, EAR AR
T

(3) W (bp — q) J9IERE, HRRYURIASHTE, MR,
KUK B/«

AL HA A BRAE100% 0, 75 WAL AT 5 A0 0 6 - 4 v B
o, RIS AR e ey th B



ZEVE AT R B e — R AN

AN, FXAZ G, TR E g T3P 7. 7k
WRARIERXS T, W AR ES WA 1, R R, P
AR T T

B B UL R AT EPEAR /N, AR SE AR A5 5 e B SR OM) 23
X AR N S M2 B, B A AR T A I A B e 2

BATUEREULAR — DRV RO GE,  [ROMIR 2 AR IISREE . dn AR 1 H.
e NRAEMERAN, Hinl RS HERIE . WA RS IKSE 1)
e CEPEORAG, S A R RIS = IURL AR S5 AIAE R R
e IREAAREMAT T HEZK?

WHME, B N RE LI 2 e B

WHEE, BOA AREELE I 2 OH 1 & X EAS I
WA, A NG Z R AT Z .
IMRARBHIE RS R, ENHRE A A,






1P g. WAL, BRI B2 20K 19614, WU EUR FILE RV 208 i T 78 i) 5
ft, fTEAEMENHL, EIRET, SEIREFENGIE, —BE MERIMEEER, LW
TR

2 B IX A L, AR EMMEEZ R 19614F, MG R ., EIR, R
FENRIBAFR TR 2B, Ha ORI S R, ERTT AL 5N,
3T MEHT RO RIBILE A

4 FESAT-AABA (1654—1705) « ABMHFIRREANNZ —, FLHEES, B NPIBERIRK
JelkZ — o FERCE ERTTEREE KA B iR RSB T LAT . BRI ARy
IR

5 M A RK: LR TR IR S5 RAN S S AR I S R0, S R AR EL A
oLy EERIZKAG, mHE k. Sl , SR A A ITRESE R, By
nE A SRR

6 FHEMA A WA B NH, WEi 2 %AP(AnB)=P(AB)=P(A)P(B), NIFFH/+A. B
MIEPST, FRIFRA. B, SHAEBRAE B K AR S AR AR A 5200,

7K. TERALE, BiE (B PO A RRERER . OTHITE R ek g
FEARTEL, TR, RS I RIE % SRR GE IR I S B n Tk

8 /R B REE: MR ABERG T B SRR i HAFAE T BB Fa br SE AR 25 6] 3 1
BENLIE AR, AT LU R R A R AN 72 e S

9 I s nAMIST A A /ARREE (A SRR R DB B WO o)A, A A a0 T R
IIHER Npo. 4RI RECN I, 3550 41 AR A 0-143 i o

10 WIME: MRS, WIRME (B s, ME, BRI, YRy
FHED FEARAE A B FEATL AR k6 Hh A K FT R4S R A3 3fe AL 25 R B A o

112158 — Mabse ik, EIRTEAR, SnEREMAET PN S 85E T aazin21 g, HA
REERIL21 A0, A S LA R0 R/ B2 B



21 DIMH-Hp g B, ATUnr] B2 2

PB|APA
P(A|R) = ()

AR NEm A HIPLES, IRMALKIZ R & — D HLasns ?

2 R Lt BB MR, AR NI B R

B—ARG ARG RIS NRIELL L P RiE: “REARIEAC
LN ? VRIEM A R 2 “IREAMIEH R ANK?



Plas N8 7 ? RBRRI LD AE S, b2 NItk =k 5
L ?

XU, FEENLASE fE IR B IR X AN e ar i A E i,
Al (Artificial Intelligence, A T#RE) CAF L Z#iahm AR b
G, WFAA E M RIE = L

Google H 2 & IR EMEEN RS Gmail 2 035 BRI
MITE SR NEEF R, PANEHTHISI (Speech Interpretation&
Recognition Interface, &5 W) S MBS MTF &, AP
NG B B R 21 AlphaGo R4, TG 7R >) 477 KW
) H A o

ARt A B, IS carTEa)E%s g?

TR ER L A, AT IR BN FUATE Ja R 1) — s o~ 3k
DUH-Hr e

AR DU 7 054

D307 5 P 18 1 20 S [ 0 SR B 4 DUk 7 = 32 L A M e P

W

1% 78 PRYG T Ath A2 5T AR e — <1 [m) Mk 23 1] J8 T 5 1) — T 18 3

NS &2 57, AMICKLeEWBHEE MR, Flhan, .
BEETEmMAPRAER, QRABK, A% THMGZ 4, HALMIRE
ek, REBFHEE T, rJIEEEBR 2R RZEZ /D,

B KA, RIS FHAFITE LS 1 L 20BN =5 BR ) Ee ],
M2 MEREEE LBk, SR EHRIE T Z0BRA [ BRI B 6481 2T
BRFN 1 ER 1 LG A8 HEI o 3 5l A 0 ) M 2R e R

DU R SCHR Y 1 —AMBF- Sk 1 2 DL A e P8 JE S AT
RYIKTREFVNGES R, BB R] AN, ot 7T rES. &



R, Wiz nl ME IEHE.

AU, g — AN RS B EAHR (Human Resources, A JJ 5
B, GnERAE R — AN b BRI NS, HRESHEWIR N N2 2 —14
BRFEEMIN . XAV, HIRABEHEM AR ENFYWI AR, fRA]
DIKFE A L0 L RIWr AR B IR . SCRRZ B R AL,
%)@ MR L T e PR U R . R 22 b 2 e N R B H A SR 5 SR R
b2 JBEE SR 58 381X — JE MR R o

XA TE AR TICET,  ZIE A A W2 AR 1 DU th 2R 51
2/ NHER, HE#EFRR, WEIMMME)EE —FH17634F, 4 H
— A AR R KR

HERSEAE, WL, EREAERTE N REE, SEJE rE .

HrmfFanl s, ottt I Broe B i 2 ok — BEfEm. —H
AZREEZATA? BOSE 5 AN il Gt 2y, HaEgonst

0.

SRS HLIURE, REDIE, BT, SO iR
A, DU R A AT AR L, T BLE R T
f, RERIBEM TSNS, NEMINH R, X LRI AR
b, LA US55 IR A D R S

B 7 DUHd, 17745, VREECE R S P AR <A RHE UL
T A, A E AR B ARSI, hERS
1 FRATTEUAE i FH 10 DLy 22 s B3R

P(B| A)P(A)
P(B)
BAARLE 10 A B AT HAT, RRHO M s 8 4T

S SHAR B TR AR RE, D2 SRR A9 T 8- 00 37 2 2
HRLE,

P(A|B)=



PRAIR 7 g7 DLHHr o 08 IR TAR I

DU Ry 5 P ECOR DL Ry SRLCE . TR ZI oK 44, U3 e PR IFAS
g, AT R ARG TR R E

e B A AT 9 N SEHR S5 1 2

F e R, SN A EHRZ RS R P R
H1FS

P(AIB)RAEBK LGN FAR AR, WACVAR IR L,
FEAEBHAE R A I, AT AFABEER A FF AL

PAYRAKRERIMZR, WINARSERMR L, RAEBFMAKEZ
A, AT AR A — A AW

P(B|A)ZAEAR ARG FBA AR

P(B)&B KA ML
P(B| AP(A
P(A4|B)= ( ]())( )
P(B| A
= P(A)%))

o, %mwﬁmﬁw@& (Likely Hood) , 3% —ANH%H

T AU R FOSEME R . DR, SRR AT DL O JE T
= SeIa LR < BE ] 1

1117 DU g B S AN F i Sefifh — N oegmmi, Ak
WEE R, BRSSP N RIS R H 5 MR, (B IE)a 15 R E%
S Ja e



PR ok, SRR T 1 Sk S b
R, AR R TR ﬁu%ifa%%ﬁf_g_l, BB
T B T S0 S A T R ﬁn%iﬁ%¥%< |, R
BESCHEISS, FIEARY T RIS AN

SR AR .. D 58/ FF 5 51 71

AL, NEFER, BHEEMIAER. 455 EERIERIR
£, B AR R B AL TR B 2 T, A AT BERS ok

AIRE AR T2

M B —FE, TR FEZ0.001, EI1000 N\ &FH 1IN ANF
T o

—ZH R EZEF R T —FHRF], o] DU RS IR 2 B A5
o ©MIHERIFAZ0.99, BIERASLIG MG T, EH99%H M fE £
BUBHME: ERRIRFZ0.05, BITE/REA SR IIEN T, A% A FE
EUREME, BIEE 2R A SKIE BT,

N RARBIRE A5 RO, ARVREf S AR al Be A 2 K2

BEAFM R RN, IBAPA)YNO0.001. Xut2scioMiR, BIvA
ORI 2 A/, AT B R

B EBS MR, A ETHE I ZEP(AB). X2 5 508
Z, B 7RG LR, X RIER AT

P(B|A) R /AR IHOL N 2 A, BP«“EFEME”, P(BJA)N0.99.

P(B)2 — MR8, N MR T2 8 R A B
Mo EHMWAFREIL, —FREAARREE, —FhiRk 1
RI“fRpnt”. EREME A )5:



P(B| A)P(A)
P(B)
P(B| A)
P(B)

P(A4|B) =

= P(A)
P(B| A)
P(B| A)P(A)+ P(B| A)P(A)

0.99
0.99x0.001+0.05x0.999

= P(4)

=0.001x

=0.019

—MPAEI R N99% AR, RRHTE, ALCNZATGEE, PR DU
EEN, AMEEMAE2%, JFEREE, 5%N IR R A 2R
HE o FRUPIRARER, LIRS E NRAEGFNGE, EXE
ARG ) DU g B, AN 2% B3R A] Pl @l R RS 1o

DU 22 G2 P U NS5 1E

RIS O P A AL S 3. WY SRR EAERE T, MR
AE PGS, DU 2 LR <IN 2250 e A RO T LA
I

PIELF o BR W T B LA DU oRE, 45 1L 1 520N 2 i EE
o THAFKTKBFAE N — DA, HSRE—A g . mErT
Ft, AUKIN IS 25 AP S A S e v 2 TRE vt il 17— DUrHH



Fro
FEH AR, BATH R DU 2 G AT

flhn, FAIREARI M, RAE NG B EA M, LA b
BEHLIERE, (ESEhR ERATARYE Dok, MAHUERRNEEK—
ANEIKEE X IR . IXHUe BN TRYE S Ie MR BT OCFINT, 8y
CURBRHX AT A 7L T, RJREATIESE. Pril, ERATGREY
AETHITEG N, DU RS —Fh AR B HAR2 T

DUH-Br g AR W 1 2 F A MR BRI, BEOA ) £
PSPATHE R

L CBRFRE N R T

17884F, £45 185k M E M) (IR ALER) A k. MRIEDUE
IR ZE M E R SR AR M H 4 5, P 12fR SCER RE AR
TR VAR SCE A A TCBE R AR L TR ME 1

P ol RS2 AT 20 B RS B AL S A 3885 R A D3 2 SO %
[R173 2855, Sehbit— LB RENs S AR AR XA RO GRITE, AR E 1R Y
SRR LR IR AT Get, g X BRI A E R
ORI B, RIS IRVC R B IR AR . 2RI TR,
I FHEWT I 125 SCRERAEE, MR 7 A B S T2 5 51 k3%
), WAEHE TP E 2R DU U MBS BRI oK

2.5 [ R 5 A% T8 MEE 15 R

19684FE5 H , 3 [l 25 K 5 12 38 EAE R0 Ve i R B . &
Jrigad S MEARFERIHETE, &EANEARET 52 John Craven.

Craven$ ! (1177 R FIFEAEH] T UM a5, fh A5 7 8A
FE R S AU T 5, SRR T KR A,
B iE e DA SRR A X, IR R RIS R 45 R B IR
A, BB HEER DR R X, RAR R Aol X, JLA
A5, TERERIRAERRSE R0 e 7 IR 2 T

20144F4FY), HATMH370fTHERER, BHEEZ RIS — A Jrikmie
A HEEXE 2 R B AT TV ——18 5 DU S A AT X R . X



A, AR CaB R 1.

V25 LB LTI 24 SR 0 <

B¢ Ji 1k DU My g B b A T 5 b B - N DR R, il H
SRR & BJPIEOR .

HORTE B A B LT ALV A CRBIEE S . RBIEE . AR
FABAT RSO AR . — B LR, SRR 5 I ) e KA
A, B NRIEE A A RS R BRRER. &SN —&ksr, TJLF5
AN A A SR BERBE G, Bf T REdd.

SRR A B, (EEE LA MEEIES, Hlas B A RE R
IR A7 AN, REIREBINLESEER MR, IRt 2 X e Bt
eI, EATERE > Dl R HER S 2

B R LR EMP AN O PN RE, BIEZ iR =
MANIITEOL T, REIBER BR8] — BHILSERER, DU
e BB REHE B

B N B, 1EE R R Doy 455 307 P41 e 13
KRR B AR S B 26 307 e A I Se BB . o 2 PR e o
PR B Dy A 22 A A 20, S Y B 2% 307 e A1 S e 3 A T 45
RERRIE SR L,

BATHP(E |e) DX 57T LL_EIP(AB) KRR 1R A THRE .

Gt HLasE R BB AT DLAR Jy: 4308 —AMR)Te, ERTRERIANSC
RO A R e e T 10 2 FATTTH 2T HP(f fe).

P(f|e)ec P(f)xPle| f) (oc fF5AREK “IELLHIT )
A A RBAIRA SR TRl s, IF LT Ay A2

Al FeFN R TR R RN . FATA FH R ARGl al S AR — Mk
AT IR



SR, P(elf NI ARG K, e — Mrikscavf, B4
o (BRXFRD) A FeMIMER 22 K? B LEoeifflliEry, HER AR B b A
A EMEZR A TALRG TR R XGE-AT 35 REEE L2 )12k
J8 R R SCTE RS T SCHERE A AR N B3RV 1l X 5%, 93] 4 il
SR R AR P ORI, AR T AP A RRE R S, W] PSR
P(e|f )

it R B A A NS B B AT AR R B BRI R R, DU i g 2
R 7T H ™, DL 3 E R S O E 8RB K

SR, AE A N TR M EZEAND, HE R iz Dt
W — 0. séha b, NMMETBECEBES 7 N LTEGERTTTT
THITHI -

DLt 17 X 2 ALY 5 1) 9 e

EFE AR N TR N — D E R, BANE SR B Ak 3RAT
A2 7 U AR O R R RE ST 1 DU g i e, AEERATE
7 NTHERERIARK.

Mgt NFROEo 7 —HMXS B RN, 8, &
LG T TR TCIA R I A BB R B E R (RS H0 AT
SIS, WlE R RIE, 200509 7 Fa] B i i/ S BUE LT
BREIR, 213508 TR RE) 2 = B B b T, KIWis ENLE], 21
1000/ 7 Fh AT BE R RN E T S ESURZEA, 2/9200007K 75 Fh AT BE Y
FER R ...

D XFEBERRIEE, ZugH BRI AL,

Pl R gl — e n] DUSAERNEN, JF A yFkat, 2573 iptd
Mo DU 28 SR LA ARAT TSI 13X — R

ERMBLR MRS ECERGER, BEAra RS, AR
el — AN W 2 AR RIMERAE, 2SN RE R — Sl A R, R
R 2%, W E21-107m



fﬂﬁ

@ P(S=Hi) e

F21-1 DT $7 ox) 28 72 &

SEAE it 1 e 2 T Tl R R AR 1) B AR St A2 DLt 407 o 2%,
EHRAE T R OT AR R RS IR K &R, A e VESE B 132 4R
SEONTRMT, RTPRMRE T g, Xt DU R 2 AR IR R 2% DR R )
25 R A

SRR I DU R GK 1 A s R A 26 R RN R &, BRATTRTT BA
LRt DA IR e S i P T ) S AR AL S MR OR R, RS IR ) TR SR OG 2R
FERXTRARF—H TR,

P S R VR ASSR AL BEAIL At Z [ ORI, A sRAR AT
BERX 120 HIAT 58, Zeie s ERIRIE%EL. 2 NEimAR K I
P 17 2R X 248 P A I

AR, AR, AORIE T A SE etk
W, BIDMERALR . AR5 . NN RS IEROS, DL 25
JEoR i) J1E AL N R

SR —IHZEZEZIZIF DI B IEAEALR K Ut AR e 4
BANTIEIMPE 8, a2k B o FnEk. ER2 A
HRA, DIm-Hr e Bt R ALK R A

ZETRALE ) 2 B2 2



ALY — R, #R MU HrE B . Oy REdE. N LR A
SRE AL HE A E M ) T DI 3

FATTE T e A G THENE SR IEECT, By — 014 W
WITFaG . N AN S5AINS G, KBS RPN, & —%
B Em? B4 IR A, ERAREEH Cam? 2R
PR REE HEE) WU A2, IR KA A g AT S E0E
Rlo XA ERANA 2 —Fh B E R R IE, bR R AR B ) —Fh A JE
AT ARSI PO SR B IRAE”, H A5 ALR)« DTS 254 [X )
i, 2
1RIEM: B EFERDRILS AR AT RRANEG N, IR EENREARS 0
FIBLas N . RARMAE RGN L LM, WA, BEMe R I 62 AL, i
(<R e ) T SRR RE A VR T8, I 5 NEAT IR P

2 Gmail : Googlel!) % 2% W ZS M 1F IR S5 . B BE I P B FGoogletd RHE AR H 2L 15GB LA F K17 %
ElE], W] LK AR B BB IR SO AT, DU A AT T R 2 N2 .

3Siri : SERAFEH " FhiPhonedS. iPad3 % LA FRRATF-HUAIMac b3 H (1) — TR GE1E & 151 2
fe. AIFSi, FA AT LU FAEE . MHET. R RS, SR E M.

A PRBES 2] HLgs e o) ip — PR T X R 3 A T R AR ST U5 v, il @ EA M E SN T
P, EHHE RGP SLH AN TR RE. 2> HHintonZE AT 20062 H .

ST Uik, 18 E AR . BUER . BGOSR AR, RSB EA A,
DU Hr g vk QS < )aghHh i AU, < NFRIRIE R — M. MFEARIE IS R I3 —
N

6 JRI MR ERRGURIE B R BB IERMR, BRI TR RHEE S
R, BERAX AT S R R SR DR R R A DR 2 SRS R AT RETE (1 KD

7SIt AR DRI A BT S BINE SR, B AR e B DR SR SR [ R b << R EH I
IR KA, BORIXFFAE KRR RN RN

8 A NN — B AR A A 28 SRR 1) R A N AEAS [RIRT 0L T A ) T B S A At 23 1 SR 1]
8

9 EMERAN: WRFEMB . By By ..o By B ATEREA, BIEAIH P EAFE,
HAy44E, JFHP (By)K 70, MXHE—H{FAHP(A )=P(A|B1 ) P(B 1 )+P(A|B) )P(B) )+...
+P(A[Bp )P(Bp, )-

10 A ARF RN RGP AR EEE 2 —, BT R ARG 2 R AR S /R BB B



TR, TSR ARG, U E I8 5 0 S A S 45 1K) S SRR AL

11 B S AL MRS S S S AT 018 5 R A, 2R R AR . IEF AR
BREMBLLZAMLR, MR ERMREL S BAELZ AR R.

12 AR H SR BT A R B SO A B B R . VRN R LA 73
SEHLRAR, ARV 2 AT, RIS RN T KM T SO

13 Bz R AR R R RAE 2 —, B8 TRATEME RN LTI E iR

e BrEAGRR I BEMNAE, 2R RS R HORME, @ R E RN X

Ik

14 DU 2R Gt 2 — M 305k, B R MBERGIT RIREAT 70 KN . 12
WEWa, FER VI BT DU TSR I ph 22 P 45 7 KRR 56, i BvERe s F 21 08
Bl ek, T BRI 2 RuER A B TR



22 =K. HEZXAENY &

TOR=ARfEMT R, R~

miYi=

Al (EAR) XAR/NE, RS EAG UL b Hh B R L5 A 21 5
7K

N CARAE A 22 R B AR RO SR, B A 7 AR =R R E R
ER RS, AR =R N BH, AT SR =A@
fi, PAKRAEAT IﬁmmmE%EﬁEAﬁm,ﬁzﬁﬁm%ﬂMﬂﬁ



= HIER), IR HIEI R 2= %, M AIEN: B
BB, IR TE

FERXFP AR E AR T, =SOSR T E 2R, “=&
EPRIH AW BT R R HAT R, R M eJa BT 2. AfLik
R = AR, AR AT A AR 2 2 T G, RBET IR AR IMA R AN, &
S AR IRV i 0 A2 Hh 3K

— T, ZRNREIAEZNS =, XA #E] 7 HERA W
S bo Ba, =MEBAFTERMA? AT sh B RA oE?

AR AR A I 3 AT 1 A0 R AR R

ZAR A X PR F IR, B ReHIEE YR .

~IC10665F, —REE KRB S BEREAER T EZERIL, EU
H NIERDRE ESERRIE k. R, BREsES X, stEEER2
LI S i ZE B AEAER T T 2 AIANIR . X —H, i BT,
M rTEd e 2 ANEC 2 AR sRiR e, R B A BRI R
MFE PR, AR R AR B s il EARTH) E3

AR, S A ATRR X D) 9 HE U4 D S TR & 34 171y e Frg Ao
MRAE, ANTI NI —FAFEZ IR

(BRI 2 A TR R R A — R F P AR 2, H
REWE XS L s 2 LS ANARZD, ROCEEFIS A, Aot E 2 AU
PR, EPRA . M E AR O e E B R, Ak
H A X U AR = Is AT L.

NI, 16845, MEIEL TR X SIMEBUFEL, 4RI E A
M. AHERR I T Rt AATa] 5] JI AN EEES 1P U7 U b T HARSE A
AT AIR AR, KRR EE MR IEIZITH. BEA, MM
A AU B B TR 1 2 K B O ER A 18], Xt 5 44
fR“ma TR H 2 2 A ek



Py Pl T 2 40 5 R 0 R R A4 A AT R 3 PRz D B AR AR A5 TR+
o, DB, SEHRARWURHR R SRR E . JROR, BEE AR E
% (BATARNEARE) MR, PR X2 Tk mitis 7
H o

RE CEARTARIECA R ) T eIk i R B 1T
=R, A AR AR BIMR MR, IX B R IE Sy IR ME— REA SR
RIRAR T2 ) e il AR, 52 R 25 R8N B il Emy Alm , ()57
R EARR (R 5171) , BB A Ee . ARSI
AW AMEATE . Bemy « my BIFAEZER, HBA AT B FARINE e o<

T AT — S8 % (R¥TEE = S0 .
WAR A S e, R E R RS T 0 5 R Emig L, &)

uR

3
r

PLEPI S, TRAE iKizs) it

dry?

A, RAEAR: AR wyliERg] EE, NGk DR
A A E L BRI AR hu=GM, HTGHNEH I JIHEHE, MA
sERF R, R 512 A .

an SR Bhmy Almy Rz R BHAIT 2 1 5 SR 78 e A1 s sh i ol BN
AR AR BT LUR S SRR B T AR

d’(R) _ uR

Flz (xlxz) = m|j‘5:

Folxxs ) = mzﬁfz



SR 1 A K TR R 5 T T T

S = e FHIEAT, BREEA BRI« =11 XA 452

AR R, g T AR B, AT aRIE AN SR T T =
PRI . AR, FEAAEUE N EE EHRESE, <=1k
NPEH) 40T sk, Rl RErE—RENE IS ar 1 Rl Al 1

FATRA I — N A G 128 =B 5 AR . AR KB
7, BN S IR AR B, XA RIR A I s b AR A
iR — BRI BRI FEANIZ T3, BT s sh R AR e LA T Rk R
N, AR R IR AR, BRI RS, BN B AR
M. ", H=ABRE— B g NBEAER T, KA =Bk R —F
TARBAAER . = DERRERCAREM P T E KA BRI EEYLES),
R 1 R BT UK ORI, TEARTE I, A4

ARBE FC = AR R AR Y T UEM] B SRR AR e kT, R
AR R RAR D) S AR AR, BIER = AN WIie A B AT AA
AR W AT N R RAR, £ 51 1A E R T s sh e
eSS e IEREY S TR

B ] B 91 e AR BH AR RRH s H BRIz 8l . (H B B 1Y
e, XA M2R3E R AR fa] H B T Wb ir) e, AR A
B BRI L 2 W R PIE 2050l 1, e = 4R 1t
S, 1R i EBGE G, SRELIE R A SR A N SRV A IET
=N AR AR izt R R ? XA RS ARIER, B
BT NBEMARE o FrUAAEA Ty, BATHORRH  shEREIN B A =M &
gire M ER o

K2 A NHAERSEW L 2] 7R, RV R fr a1
T B R, KRR AR AR I TE P AN BE Y B A A DO R B R

EEIERA, HERILEEZRMASR, L 7 B S
A G R BIMHRIE T, =R AR B B ok, RT3
N Ji) L R 0 BE D TRIRE 1



1 PR e R R ) = AR [ R 2 RAR IS S AR L, S AR
WS ICRIRR . sk, A5, CEATRIEFETEE, iR =4
VB BN BRI 2, 5 51 R RER: e AT ] ale afe JREEAE k2.

AR ) U AL R R TR L — R AR, i = AR AR —

] [B] T T #4618 3h R & A, BERE RS I TN — 1A RSt LU i

AR ERAEA WA 51 e M s, JATA IR EIE=
PR, AEH TR EQ A
v

Z_;F;f' = ZS

Aot AR AT AR A IR B S 1y AR 5 9 0
B Ry MR

1] =A% i) R )3 Bl 70 T R v] 5 O

m,

n .
i . (r;_f;) (J"_/:l)

m.m,
T Al ‘ i
nﬁﬁ——zzj £ (r,—n) (G=#i i,j=12,3)

.

I =R, R RRE AR A KRR A 5 IR,
HAz g 7 REAR AT LIRS A — B e ke . e, — =4
Fissh RN+ )\ T ke, i 81840 4 efF Bl e e il AR,
LB Boid R BEA3 2 =K R A 10D RIAR 75 I3 AN A2 DASIR ok = A2 1] i .

=R KE EEIARN S B

19004, AR LA B0 5 7 R RSP A RO AR 1 T 23/ R
HOHOE R R A UG T, AT R D AER, B AEN
U B (9 —— = AR . 19954E, 20 Th A sE BILE TR LAY, (H=
RIS R HCE R — G %, AL A%,



FAVHE VL« =AR IR TSR, #ERRR L, S, SEE=
PRI LA VR 58, ABEFIHER TS IR AT SNk AT RIS, R AR —
ANEUEME, IF HAS HREE A — SR E . X =R RS A
MEAUEm, P RAEWRANRE, EAENRPHER §, X MRESHE
BHTBOR . AR TIETTIN,  Hr e ) Bl A RTE R = BuE |
FATAL T = ARPUIE KA AT N RN E I, R VIR TE IR o

=R AR AT R AT e 55 2 A O, RIS A
£, WHEEN b =R SRR EIVER . (HERREIE T, — 2%
fRRRAFER. BN, EEERYIGAIE N (B, HEE) , RGEE
) — B 8] 2 J5 RE 8 18] BIMTA6IRES,  RIVEAT FA L iE 2 .

FE=AR R U3005F A, A SRR I RFIR AR (AN ZE )
BORDL, B 720135, AH 7 HRARB, MWAE S ORI T 135
HURFFE

Heg, =MgshCae sk B8 . RS IR 261 2 AN it
1o BMERIXHRE, A g BIH . S, e, HERTEE. Rinsk
FRITAIXA TSR — AR 7T, RN R BN Z R RS, B
CAII10 S fE & 3 4h, BOA HARSHER . S E R ] DUFIR BRI 1 4
FE, RANRATRIM /1 R GHTTE, XA GER R INER 24K
AR A AN K o AR BRI, XSGR H Ry« = AR 178G
i, Lk — RS R IO B BT AT i o

AR BB, = [ R SR AN L e Sl 2 — BB A2 KA1 155
R KRR ORI (HHR (B IEL) Gl
AR — &I, RKE AFER SRR A . NRAER
R B R, BOUARR, PRl Rk B2 R Rett. ET
B E AT AN E NS ? HERfI, B RIFAE . (H XA RG]
ZIRZITIE, EATRRELL IR A B ) 5 T N B2

XFFRHEAZORUL, MRS B AR, 2 Ay B R B 5 Re
TRl B, RTE=ARKREE, BeExile—HEBTS .

AR SR 0 = A i 231 ] A —— PR A1) 1 =44



B 8 = i B A/ B 7 28 SRR T, S A i
T U £ ROV R N SRR KB L T . RS AL
FA3T, ED A UHER A e B TR IR, 3 =
ik, BRRAEA 7 B = b BT e R e = s 2 7 — )
BRIERE b, AT — A0 G2 SRR, BT 9C 0 S — ik
SRR FREED. SErb e — s s VR R R IR, KPR A e = s ]
SEORIE . ML . ST SO PR AR A e = . B eI
5 0 2 IR P [ 0 R ) = L

18H 2L E B2 . JIE K R =R Hidg B H N 1 SR45 =44 1) @i
raEfgE, HERA, g3Wi, mEMRE T — AR a1 A
AR R, FREL7T72E KR TRC (ZARMEY F, Bian R —
%, =NEhREIE A T2 =ATER =T A, 84S ER)E
B, EATRIGAIRFFEIL =ML IZs . XM RSB/ B
PR AL, NRRBIAE B H R, AR IRAR T A A~ T (5 2R R ) = AR e )
ANRFAR . IXLL S AAAE B R X R T 176 74 EHEE iy =14, VA
BRI H T 1772 SR A XA BH SH RE
AN RREE, BI/NRLEZ S AN B 2 48 A B T3, R E (R
TE R AL B AR o« BEANERE A B RYIAR BT 7 ) SR Bl — AN 514 =
i, A1 EXHAFahm 3580« Loy Ly Ly Lo, WHE
22-1F178

L=(Rx(1 "JE 0 . 4
1= 3) MM
3| ,f
L2=(R><(1+J;),U) 1‘ T
L N L ::M L
sy \ 0, mmeee - K @ ——3 —————— 5 -2-4--2
== 5 _— A :
i (“’12)'" R AN
R M;—-M; V3 N
L =[2 %ot 2 ¥op >
2 M,+M, 2
R M,—-M 3 \
Lg ==X - 2 —£R e
2 M;+M, 2 Lﬁ

F22-1 ik B H SR = E

Ly« Ly FIL, FERASFARIIEL: b, AR . 290 BT sk
MR IR A, WA — s B P e B TR R AU AT —



i, MiZEEKGI IR KR E . Al, BAElEAMaER, H
e A] DU HURS R HBUE AR S8 J5OR AR A DI (UL R 0, A0 S -1~ 5)
MUE AN R E 1), MR IR AR E RO R AR T

FFFL, « Lo, M0<p<p*it (Hrp i%&;z*(l—ﬂ*):%) . Ly-
Lo 2R (0. ot T A B 28 b B30l R 1 4 = Ak 1 B P A 2R 4%,
W H-AR-NMTRE . H-H- A ERES, MR 1 a5 2 4 Eo<p<p* C *p i
;ﬂhﬁp%)oﬁ?ﬁqm%W%ﬁ,E%%K%ﬁ%o

B K = B 5 s T 55

=R R A RERRE T, EERTOHE B AT A KT ik AR
ANE o

RIS ZOT IR N, IS RS H R 2 P
19065, —MUHIRLF BN /MT B I BE R PR B . ARk
WAHEKESREZRF/MyERF, maRIEREP R8RS, ©
FsfrPuE AR ZZMAR . mAar)eE, elsHizsl At EARE
MIA. WK EE, BERREREZE60°EY, AaEHARENL. X
E/J\ﬁe%%ﬁiﬁ‘ﬁ%?’ﬂ“ﬁﬂ%i,ﬁﬁ”, PR B e S SRy BRI P 2 P

R

TR P BRI, AR R R R BB PX AR n] B2
=R MR, BT R E, ROCEFRIREREZ G
60° (AL B EAIL 1 <Pt B i Mk fE. 12451k, 2AT7008UMT 2
FEARE R IX A B H Rl B, XA BT H B R/ MT
E ARSI oe e 44, IR — DRSS 5% R/ MT
B o RFZGLSERR LtAe vl A BE AT RN AR RIS B

—FF, USRS T INKRORE, AR R R AT
oo VW I (R RFERO UL R FA RSN, A AL AR B
I



25 15 S POB AT = AR T 5

HOR (=AY B/, AEE0 T i = A ) A 2 SEBRAFAE
. =R G, ANRIEERAINES AR, WIRKH
TR =R R, A SRR AT A SR 2

I &P EAX TR et amt? =R THARE, &
UL ? T A RN SCH SRR B e 1 BRATTAE T X R 28 (] U A2 R,
EFE R NRAD T A RABRFE AR R A2

— U AR HESB = ARRERCH], 2 B ARE i =) —BiE
B, 2RI T = shig ? X1, JRERRRIL), B
A BN



Ng
G

Crand Uni fication Theery

e S
(m
_Cj

.



1M, AR P, RS- O T 2 e i E O ORARE . TR R e
Ja, TJE2 5 B EEIAT o At 16 35 A7 52 B E A dir /) 4l = R 2 A B RAAE T AR Bk
fi%. 10665F10H 14H, FEA R, S5 R TERE 2RI, e 2l AR N gt % =2 )%
N1 LN (ot Q) IS = ES

QMR E A 76.IENSERI - HAMEE, N9 EY) e R R mE (1656—
1742) 15 il € FLBUE Bl I+ e I [l I 8] M0 4542

3plEE: RIELHAW, lFREsER, BIELTRERL TH RS Cedddrz
&), JIEEEARPTEME R R K AT B AN BEIN (B A2 4k, B AFRA A ZR ) — A~ IE

3-1 fAsh&E: EVEAF SRR E S RS BRI EE . R R R
AT E RN, B4 52 Bl e 50 )l A

4R s AR, RAEAEE, e SCUIIN Y. ATTHTI2TNAD, e DY T 4REE
EFERLT 5 /NI AH A VG R W SO AR, R A R DL i B RE S R N
TR RIS PR o 105 (RIS PR A T IE B e KE T, XA — ORI E X
BRTHRAL. RS 73, X RRRR R S & S SGE R — AN R



23 IR 207 R . EERe T HO 2 A

j"-: x"'-l-am + b

AN&dide, EEAAZHA.



20094F1H3H, HARIE—EMNTFCREE, EM/REREN—D
Bk SS#s BOE . i T8 T — M HEAE. REX A IER
fii, AR 2R P WIS, SR ek B 1817 T SHA256 % vk 1

+ RIPEMD-160%.7% 2., Base58%w#% 3 . £20094:1 A3H 184155, b

Bt A — X (block) #E61ZE.

X R R A AERR Dy “BUTH H >, X A X B R il i
Yoo, HORBEN R 1B X RS S HUR T AR !

FURS T 2R 1 A 47

201 Z090EAN,  ELERMIHTIREIE G 2Bk, A N ITR. Ma
A A I T TURANE, XA RAESHENOVRRRERBIE, £4 17K
HIFHENLRE . EiSEH



AT RO K, 30 N ELARAT T BE S A T 5

YRy BRI tH P B A AR, BR T T A BP0 AR
KA 2 (51 F15h, [R5t BRI a] ey 45 A SR i sz i 45 75
77, FERE EATURAR I, XA AR . A H BRI,
BSAL PRI R AR AL 2 VR B R I ) AL, A R B s R BoR T B
TR, RARAS TR IR FEAL o

0 SR IR F o g Aol H A0, i e BT R Dy RE UM
Rty R, a2 KONty Oy BRI E i S
fry<sli 28 1 b i ib AT IR SORHR R R, X BL I XA AN
= MEAL, AR B S LMY & ?

FLAE19904F, K I-Frafb i v B B AL 2 4 BB 9 7 I 25 S A &
gt, HEAABERRE, X2 5 KRIE-cash, XRHIER X LR
FHARETIEm.

19924F, LU SI-HE RN, 36 E B 7 5 N E 7 SR
L% . HTFXIFBI (Federal Bureau of Investigation, 3&EBFHE F)
FINSA (National Security Agency, 3% KL B2, X
ANHE B ESRMATOL T — BTN, FEH PR E DA R
NEREF, PHe RSB FRIE SR — AN 4 B IR ik &

fNTEAE EZFEN IR R E AR, RATBICEHE R
Z, fERENY AR R ARG B L5 5 mek IR A K
IR AR o

IEARER SR 2 1 L 14T & R AL 245 R — R ARTTARAS
ERYPARTTVE ARG MARAS _E B U B BURF T IR 55 52 2 1175 3

HIE, R B 2P R — Pl n] DA SZARATE0A 70 fslig il /) s
E L ERS R QI e s S VA= R

19984, FfHIRIE TEAK . oAl B 7 InE it m R4

money.

20054, Je v -BE gt bR rg e A, P I I 38 SRR iR AL
PR, PR I A5 R I SR B Al AT AT, R A
PPRONIE RS

B-




MTFUHIE-cash, 2|84 H)B-money, 25 H A4S ... AL
FERS AR E R A R T A, AR R AR — AR PR R, B K
NEBM R %M, AT —%.

JRE RSP IRR — EIFR LI AN U, WA A AR
ySIPRN ISR 2 G N % 3 S N ) 1t S = A S A EN T e

oy M A ik, AugR — IR 38. AR 2. R A
BR 2, A4 (Hash Cash) © X SESCHEEOR A — TR AR K W
K, Tt A BT N AJR IBS L, A& T R

SCHE AR A LR

T, Wt = N MERT L, AR . 5O
PR WAy Bl &I = WO RO W& AE T2 0 5 I B L 3550057 k) Al
#o

TR I ARAS A 058 5 W 2 A5 DUy, e 1 B i e, e
Ay L4 FEE N 7E 20044 20 g /K -2 Je it e nl A i TAE = 30 E
(Reusable Proofs of Work, RPOW) )&, RIh# b ASER A SRk T ve in s
B2 T ) B JE DB FEHEBE L, B E A ),

ICE I B e WA Ty i e s, LR R RRBACN I BOR R, A
HEAE By B SR X R 5. AECCHAIA th 2o B i, L2
T RGN, LASHA256 R v i Ja M2 te 22, /i EIRE S E IR
oA T 5 e ) e oL S A ] 5 2 M !

2008411 H1H, 7fEEREERGHLE] K e REF AL, B3
CEbdFm: —Fhaxt S TIE RS WA

20091 H3H, FHAIITR 72— JFRAE, HURp AR —
X B IR

BeJe, R T AR — B KR, AR AR R R 2 IR I A 55




B—E2 2 E 2 NFSCRFS M, O] e RS ERy T 5 i
KREHE—H#

LR TR T T, RS BEEE A .
(1) WATEE.

A7 LURF D 2 2 2 BB 2 BRI MG A B0, 2 — AR E R K RO B
A 205 — e K ERH BB R KRS R BE — AN,
(IRPEHES, HORARRE — SN, KR AT st 2maE, WK
[LCZILIER

s Rgih, TEAH AL SHA256H
RIPEMD160. ‘BN &H A P84 Hash25641Hash160.
Hash256 F Z H T A ibr £4F, WIXERID. 22 F1ID%; 1MHash1603: %
F 42 i b s i bk

(2) TAEEUEHLA

FELCRF AT R B, AR NER R DL U IRA, eSSl ok — B2
A, WERLREIRIFICIK AL 7o IXPPECA AT — MRS —— R AR,
AR 5, 1A FURS T i AR Uk B LA

“Pos AT IANBCT, WEPIH/NT SIS 8ot 1, Pkt
BRI e, (BRI UE AR A o Il FURT T A S A Al e, 02 X B
R TARASR o

(3) A IE] py 28 on 2 B

AR A SRR A G @A DM ESEREEZ B, N
AR 1] i 26 o

XA AT BRI RAR ] ., H R AR UE I =Kl e —
WHRGEH . 1955%F, HABERGIFRERN, =74
-SSR AR, BN 7 MR R M 2 A N2 TR O R &R, D Ja R
Her MR BT PR G 104E 5 UE 2 S OE BRAR 7 — 26 Wi, o P ARER % B
FERF B O R T — BRI EKT .

PR Mo e i ] i 2 U B, AT S 8, AN,




ANV, AR ih o B e T A A g k. IXANEAR, A8 h . &
PANUEA N 1 AlHE, fRIE 1 EERF 2 4

AR T Hh 2 5 R LR T A kA

FHEE T HAb K2 A, A1 2 U7 R LR T h s 5 oo A
UL, AR RS, BBc tURs i et e att,
Ry T AEAS AT e BT S A

RERE AL IX 4 — B KNS KRG HSIEAR S, X a7 1
FEEHE.

NSA (National Security Agency, & [E K% 4R) RN H T H
ORI “BER”, FE20THZ0904FE AR BART, AERIRRINEE TR A ZEH,
PIFENSAR BN T o EARIEIX Z 5, NSARIHTIGFT 1 XN H AN
P, AR EEEORTT DB RE ARSI, FRAEHTZ N T EE. =
SEFR _ENSAFET- P InE A, i insEEBENE], RN EEE
NJE TRV EEE T bste %, 5 2 25 SR B H #5 14E B o

G2, PARIEIFAEENSAN A FIINZER AR . 201397, =
flaAE. i 5 2 R RINS AR A28 7 v HI N2 E Brbr v, s 0t sk
FH AV IR Bl 26 i B R BERE B J 1], NSARELLA N AN FIH) 7 1L 594k 1% 2% il
2. g, PR N ENSARIARUE, TR T Secp256k1HH [
ek, mE23-1FR, ER—KMEILihZ, A2 RENLIZ .



Y
%]23-1 Secp256k 1[5 i £

HitE, #EESecp256k IR f £k, it HAW DRI 17X
—iRiE, R MR .

AL, AEEESRIE Secp256k MR Hh £k, FATTE ST E 1 ARAGIR] ith £k 2

Math World2i E&r# R e 7 — A 5e B0 30 R 22
— A BA Ay 3 7T R B R ks b 87 7 R 0

Y +axy+by=x"+cx’* +dx+e
Heeg b i) 5ROy
Y =ax’ +bx+c

HIF X NA=—4a3c+a’b?-4b3-27c?+18 abcz0 , HEHFHE
BRI



(D EE KRN ELSME AT TR, G ALY
ARVIR, Bz EZ0 5% 23 T 5 =55

(2) B 2k EAER — AR EVI4b S 25 T 55—
S o

B 2R G AR ARR ] b 24 D0 A BR A L G (p) L AR 1] i
2, TTRERRN:

y* =x" +ax+b(mod p)

Secp256k 1HF 5] Hh & 45 1) /& LA T HH % FH IECDSA  (Elliptic Curve
Digital Signature Algorithm, W[5 &% 725455 Lz, &
REAELLTIANSE: av by py Gy n. h, FHZHHATNHH.

Z¥a. b, M2k 5 fEy? =x3 +ax+bH Jafilb. XS ER
€ | Secp256k 1T FH BIMAIE Hh 4 77 FE . 1ESecp256k L[ i 2k, &4l
IME 73 il a = 0FITb = 7,

L RE R y? x= 3+7 , 1ESLE0E b H kR anE23-2F17R .



-6
F23-2 sk b AR Hh 2k

ZH8p, HTEME 2% AR AR 2 A58 27 A BRI e S,
IEXH T Secp256k LM 5] i 26K 156, A8 FH A FREEGEGF(p), Bl # £
J7FESEbr b y? =x3 +7(mod p) -

ZHG, MbEMZ ER A, FRONEE R
ZHn, ZMAnG=0/15/N IEREAL.
Z4th, —BHh=1. hME L RErIFT 12 5 hGA i T HERIBY



PILEAE, A2 Wi Secp256k1AM[R Hh 28 i FH i 240 .

YE N T GF(p) A PRI AR 28, Secp256k AR il 2k i T~ FoAy
& HRFIRTE, DAl Rl EE AR 28 1 1 BE 3R =530%, WIS R I LR Y
APCRL B AR SENAE AR B, BRI BEIRAE, DAL
[ #8 T DA Y R O 84 o2 ldsia 5

2R, R PSR E RRE [P A AN A e 2 4, L
RE TR SR 1 — T 9 JT I R AR R R

ANEH 72 ME— U UE

PUARE M2 7 i P R O ALEH, A AA BT A AL BH S L ARy T
FEFIARR, FriL, sz OXt G 5 W, s .

FEMETRREA LURS I AR AR AT, SeokE — 2RI X
(1) #f5: MAMEHA R, RN 3 AN i 2 B B 1 745 5
2)£%H:~Aw?w%%Mﬁ,Eﬁﬁ?%@¢%%%m

(3) FEEAS . Mg AR N % 3 2 A 1T AES-256-CBC
Lo 8, Zins AR

M)Ifﬁﬁiiﬁéﬁ:i%ﬁﬁ?ﬁi%ﬁﬁﬂi%%%i
HEFZHIZHEN %2, xS EE W] DURAES 2 3% 8.

(5) AA8H: WA A2 A SY], B mG. WERY]
HUAH ARSI N EERs A A, T RA R N 2 B R A2 SR K LR 1T
AT EUARE T A AR

(6) FVHZEC: FZHXNT AT AES-256-CBCINZE 458, o
FEART RN . HEAN I 3] B n B 23-3 7



et 2 R

EEEH [ ) Fo
= AES-256-CBC | @&
g > : o £

EFEH > 3
T A
Fh \ AES-256-CBC |
> »
il i
b4
VNG|
Wy

F23-3 0% fig ) K
MRyE I e B, AT IS SRR .

T A B2 TN E N 28], A ERIE MM AR L L&
A BT 32 B B AR S — o B T AES-256-CBC N %S, N
SR N T AT W INEBN AT AES-256-CBC N ,
PR S, FPnE e iiE, MR, TREFREH% S [FIR, MR
T, R EHHE N E AT ERSE. X, BRErnE
SEH T .

DLTF S 0 i s 1 i N/ o ) U &6 o

(1) #N: 25,

(2) aldE: TEH. EEHEENRS . TEHE
PIE L.

(3) mARE: EEHEERSE. EEHEL. RPIE L



(4) WA AP

EU AR {50 ARG [ il 28 S92 26 B A AR RAEH, R 5211 & Secp256k1
M2k, SHA-2561 758K, ©AMEMMDSEISHA-1AS AL 3R D IR, T2
A DAFREEE 4, AR KEREER T . ERRNXFE—E R
SERATIINEARR, R RAEYIHNAR TIRZHME . HARIR. HHEX
FHRLBUF . CERES . IR EERS, A ZAHE PR,

2%, LR MR RINE R R BARARE 4, (HEBA R mASIF
e . R JFFES D, R O R BT kT
b este —RIKFI S SR, Kb Sl SR i gE.

XY, BAANREBRONEUE, RN EESEE @ mEE
PR R JE TSI 1 )2 2 A .

255 LR AU — R

MEEAEYIE EE, EORE i DU ROUE ) B 12 S 3 b B 4 1) j
FbR, B PS5 SR 7 I R Gtk — DI el 21 5% o K e A5
MR B, R gl @ ar e A Ers e by 4R
EH, TR, ERMAZ AN AIGUE, A AT 2
BRI ] DR B OREX = F IRy — /L ARt LU 3 AT

AN E B F VO R AR 7t — oK T 7P AR, (HEE
Br b ELARE AT AR R B Bt R —Fh e (i . TR T B2/ 5%
5, B R —BHERF . —MEiEE. — A P2PRIH T
YATRG . —aHAERITEN.. DM ARTNRERIERS. 5
TCP/IP L | fFE . P2P—#f, HEKMIE A NMNERS, &Nk
2 I 2 AR S0 5638 B SRR -

2010°F12 H12H, "ARIEAER Mtz L ks E— M7, BiE
T BN AR GBI PRI

20114F4 H, wARIE Ak —WATFI, AL CETiE%
T HA S,



BejE, AR, BRI .

fear i, MBUER, BERTHAEANLRT, 28 E ren
B iR .






1 SHA256% % SHA-2 F4H4 I — A, SHA-2[W &Rk 24 8%) 8 152 (Secure Hash
Algorithm 2) 465, & —FhS 8RB ERAE, HEEER LR E, J&TSHAK
Z

2 RIPEMD-160%51%: XI5 N\ 74F 52 RIPEMDZ VRIS B £ 55, RIPEMDA RACE
Integrity Primitives Evalua-tion Message Digest” 46’5, J&& T MDA VAR BEFFoR %M | MDA %
AT R kB, RIPEMD-16042 fRIPEMD-1281 i, 2 &% WLIFRIPEMD & [1 5532

3 Base58% fi: —Fh ikt E T ML AT B AL, EEA SRS E . LR TR
P& Base584mh5 i3t Y Base58 .12 »

4 AEXIFRINE s DX TR RR s RS A — B AT I g s, ARX RN % FA TR EE AN B
FARBAT N R fg s, XA 2 A% (public key) FIALAEH (private key) . UL, JHZHI
B R o, RAE S5 INEMRE N set i AR T IS A, X IRUE T2
PEALHI 22 4

5 EN RER: MR SE IR E R, R BEoR, HAKM a2 58 1iH A G
AN TE, AR ICHAE R RAE B LG HRST A% Lo 21 0 R 28 50A 5 7 i AR 55 45 Ak
w, RAPENFESN R, FIREXT 2 AR G B8 P m ARy, & eadkd
AL ISR o

6 WA Bl w%ﬁ%%MIWEE%Mﬂ AR R TR E BRI, WISHA,
PETH S — AN BN LA 745 SR KIS A B, JF BARE R (B AT & — e U

7 A A A G MK —PEMI 2 R 2 AL S RAPRNRLD A e, 50 0 g B sk
Bt . AR IKEC R MBS 5H 2 NS, W5 sl A e, XA
BEALR 1 DX R AR AN TR AR i 7= A AR B T8 AT SERAS

8 TG RERE ZE [ p SR 22 AR RE SR A O AR TP SR R R L SO, EETE R
ZRIATTEEAEIE F, W EE I B A%E 10 sUE R — SR AT REM . BRI, X — Bk ok
FO MRABGRAF B R AT EEIN), BN AS )

9 Z AL Wik % FICIA (Central Intelligence Agency, 3 F SiFR)E) FARSH G, JEHLER

T E B H AR E A B AT . 20135E6 H, Hrim B 36 E E K %4 7 o< TPRISM M T 15
H R ORI EE 2 T (AR A1 (ARmSimp4Rk )y , FERESEEBUF@E, FR AL,
b5 AR S

_mﬁ%%%ﬁ%ﬁﬁ:mﬁ%%%ﬁ%&ﬁﬁ%,Eﬁ#¢,ﬁﬁ%%ﬁ%&ﬁ%*%%%ﬁ
B AR AT PRI SAE R A T b, BRURHRFAL e B8 — D E AL e g, W T T
mrﬁ<zﬁmﬁﬁﬁ PRSI E SO IE S R B R, R EE R

11 AR WM B (Galois field) , ZNEHMRANTCHEAIR. ERMP L (Galois) 118
THZE30FACHE FUARE T FEAR 2R AR M) R 51 HE 1T, A BRI R AR B A 5 — R Hp.



12 fr: BERARIE. EReT, AW ITRERN S X — MG 2 ems, MHEITERA
B BUTHOCRKE X, Wake BIGEIIITR, e BAryc, AN May =ML i /N IE#Hn
P valfifr, JFicfFord (a) Bjal. WIRLXAEMInAAEAE, WHCalIF A ELRA, Rljaj=co.

13 AES-256-CBC: AES4:#{Advanced Encryption Stand-ard, Ef &g hnasbnite, £3589 X RK
Rijndael %%, AESHIEARZIR: KRNI HED A, XPKER T N128bit, HHAKE
MA] LU 128, 192 B§256bit. CBC 4k Cipher Block Chaining, B2 4H8E4%, & &&HmK
FER IR ST

14 SAEI <X BIESIAT, AR T IRm ARG , hTEdRmTEHitk, RErH
FAAE Al — B 537 A 23 A B A s O

15 TCP/IP : HELM 13 i (Internet Protocol Suite) & —/NMZ%E AL, DL 3/ W 28 AL 5
PR, 9 ELIR N I Al 5 284 o IX e P R U T 22 B [E B8 (United States
Department of Defense, DoD) JARPAMIIIH, [X it #% # NDoD # A (DoD Model) . X
ANV B BB TRRAE 55 20 11 5 4E 4
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1.

AR B2 1% (Giuseppe Peano, 1858—1932) : = KAIHA K,
pIE SR IR g i

ﬁi%%ﬁ%ﬁ@ﬂwmmmm&mmm,m%—nm>=%ﬁﬁ
, DR HH R A E A AR T ) 42

o gE B SEA Je 7% (Gottfried Leibniz, 1646—1716) : f&[E ¥
R s, SRS E ML R IAR 2y, OB AL A

2.
X (£9225—295) « Hi2ex, HEGMBEIERREEANZ —.

HeikEFhidr (Pythagoras, Z)/ JDFJIJ58O INTLRTS00) = i A A
THRS TWER, UTIMBEENESR

3.

R 35 R 4838 O (Pierre de Fermat, 1601—1665) : VEENME&EF
X, Y REH,

e LR BT (Andrew Wiles, 1953— ) : Be[E¥225, 19954F
iEEU%%“'?EU(EﬁO

4.

Z# (Zeno, Z)AJUHIA90—AJCHIA25) « HAERER. H
XK, UZIEIFRRER

5L A (Isaac Newton, 1643—1727) ﬁ@%fi%ﬁ%\ A



Bz, BUE 1 AR AR H A

B[R (Archimedes, AJGRI287—AJCHI124E) « d A fEE 2
K BEFR WHER, WS i)1%2 7,

43/]\ BRI (Karl Weierstrass, 1815—1897) : fH[E %2
WA BRI T 2587

1b B - B (Jean Baptiste Fourier, 1768—1830) : yAE %
SR WIHEESR, O B AR

5.

Rdifi-EF A8 (Miko aj Kopernik, 1473—1543) : ¥ K2
F BER, WARCFIIHESE

2oy Je - % %) (Johannes Kepler, 1571—1630) : f#[E K &
F BER, R TATRIBIN=KER.

=) (Henry Cavendish, 1731—1810) : EELFEK .
WIS, TR A G JIE SRR E R, ROCHT SIS E RN
ST 4

6.

SEERMSAE-Kkd; (Leonhard Euler, 1707—1783) : I %055, #
%ﬁ“?ﬁ%ZE”o

et IR 5 - hi i Hi i (Pierre-Simon Laplace, 1749—1827) : %
EE e K. ROCER, MRS R k.

7.

5L RN % BL (Evariste Galois, 1811—1832) : JEE 2
5 J8 IR 8 -Bir DL R FERR N BRI BaE N o

SV L4 2 il 7. ( Alexander Grothendieck, 1928—2014) . fif
EE 2=, BUARARE LT ) BE 383
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P B 51422 5 (Bernhard Riemann, 1826—1866) : f&[E%%=%,
U IRE Lol NS

157542 (John von Neumann, 1903—1957) : SSE&) 7 F & H 2
F ENERER . PSS, RO DT BN A2,

9.

23 TT-1% -5 FL% (Antoine-Laurent de Lavoisier, 1743—
1794) : VEEMEZER . AR, WERN BRI FEZ AL,

g - w5 &8 (Rudolf Clausius, 1822—1888) . fi [E 4y 2~
K BHEFE, PAOFNTFERERANZ —,

- T - F 7w F (James Clerk Maxwell, 1831—1879) ,
HEFFR . BEFR, MBS OGN, G EEE R N2

RAEYERS - P /K248 (Ludwig Boltzmann, 1844—1906) : HiF|4)
MR, TR, BITEMG 2R N —,

PR IR - B E 1% (Erwin Schrodinger, 1887—1961) : R4 3 2
BN —

YR B - EE k#5724  (Heinrich Rudolf Hertz, 1857—1894) . /i
E YR F5R, UESE T LI IAETE

B BT -4 (Charles-Augustin de Coulomb, 1736—
1806) : VAEMIHE S, NEGE/IMIEA .

ST o B 22 - BATEE  (Hans Christian @rsted, 1777—1851)
PSR, KIL T BRLRLN .

EF LN - 22 8%  (André-Marie Ampére, 1775—1836) : EEY)
MR, R, B a, W R Oy e AR

LR /RVERLES (Michael Faraday, 1791—1867) : 3[4 H 225
S, LB



F5H#-# (Thomas Young, 1773—1829) : ZEWIBZF, HH)
WAL N —

11.

Rl JRAE M- Z K HHE (Albert Einstein, 1879—1955) : 2E£E/dizs)
PR, BRI E 2RI N, B SRR XS A3

Oy i BT (Max Planck, 1858—1947) : fEEYH Y%, &1
FIZFI B BAIE N2 —

finFIus A& (Galileo Galilei, 1564—1642) : = KFIK I
K WS TR, IEASERE SR,

12.

Je/RWr-BE K (Niels Bohr, 1885—1962) : FFEWHS5E, BFAIK
REZIRANIA N, FEH T BRI RN BN

RGN R /K- (Werner Karl Heisenberg, 1901—1976) : f&[H
Ve, B EEQEN, QLR 5, A E R
M,

B 5 -4E v % {45 2 & (Louis Victor-Duc de Broglie, 1892—
1987) : VEEBERYH TR, ETHIFNEENZ —, YIFEHEREA
o

13.

% Fk$i 55 (Paul Dirac, 1902—1984) : WEEM B YR, B
FIHHBEFNZ —,

oy - B (Max Born, 1882—1970) : fE[EIFIEMHI~S 5, &
F 1B N 2 —,

FRIRKR X -F] (Wolfgang E. Pauli, 1900—1958) : 3% £E i 7 %5
B2 OS5, SRR R B

5K X (1963—2018) : EEIEFEVH S, FEMNFHESYH
S A T



14.

MiRT (1922— ) . A ZELYIF A5, 19544F 5K /R H 45-
KRB, 195743k DL /R P23,

W5 # ks (Peter Higgs, 1929— ) : SEEWH2A5R, KA
ML 5 A B okl M [ 44, 20134 3R DL/R I EE 232,

3555 - # A& (Freeman Dyson, 1923—2020) : FEFEgcigiyils
K BFER, NETHIN R goE Tk

15.

e A A (Claude Shannon, 1916—2001) : FEE¥%%, #
HNYZ Bz R,

16.

2

IR -AiSE W (Fischer Black, 1938—1995) : EEZLF2EK, i
K- IR R TI RR HE 2—

A - Wkl R BT (Myron S.Scholes, 1941— ) : EEZFF2EXK, 1
v -HTR R R B 5 82—, 19974F 3K 1k DUR & T %K

18.

7o BT 22 LB T (Christiaan Huygens, 1629—1695) : fii =%
P2 . RHEFR . BUFEFE, =IO e mshe e E .

ZAA%E- 57 (Robert Hooke, 1635—1703) : Ze[EWH5,
HH o B A

#W-H )L (Rene Descartes, 1596—1650) : JEE¥225. H#
K WEL o, WS U2 5, PTG AR R B N2

o

19.

X845 %% (Edward Lorenz, 1917—2008) : EES %R ¥,
B RIS 7, BRI R



KA. B2 5 (Benoit Mandelbrot, 1924—2010) : ¥%#%, 5T
JURT R BN Z

20.

& A A%%F] (Jakob Bernoulli, 1654—1705) : FH-T¥558, #%
KWk —, $#H THESEFRE S KEeE .

29t-484F (John Nash, 1928—2015) : EFE& 2R, HHAH
IR, W TR D223,

Z1-hi B -9UF) (John Larry Kelly, 1923—1965) : EEFIEZ,
PAAIA A 2 44

Z e 22 (Edward Thorp, 1932— ) : EEHBHF, HHRN<H
— MR N o

21.

oS4 NI (Thomas Bayes, 1702—1761) : JEE 5.
Mgt R . TR, WS malsn .

22.

L1 H- Pk BIH (Joseph Louis Lagrange, 1736—1813) : £
KAEEFRK WK, i 101 .

23.

AR (Satoshi Nakamoto) : ESZ S AH], 20094F AT H AN
B, IEREsI R &Rl R4S
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