IR 2R L IE=F

MBERXEF LT

2 TOUYELaLO

11X

BN

N

CHERHBE R L3 100190)

=

TS 1 Ep R R 2 1 5 BR T R4 iR O LR
15 (Euclid) fC LR J5AS ). ¢ JLAR] S5 AR YA 2 338 1) JL AT
SRR BN STAR 8 9 R S 22— A7 HOKS 2 1D
AR R DT s WL A AR A e Ut el A2 A
AN Va7 NH LR TR R T 23 A28 Z i,
FRR L LA B ] i A NAT 6. 3 U3 A 5 1) 3 U
FETE T4 MRS T HES EE B L.
XA A A SO 24 2 Srovyea (stoicheia) s 4% B A& T
£ /M R G Y R AR P SO B (printing types)
a, by ¢ 55 ENTRM IS H HEATTR AR otoyea
os ALY, AT SCHY ororyeaco BEZE—AN A E
TR IR S SRR L oouyeaco T FRAEA compo-
nent, element, letter, cell, first principle %545 ; HIE 25
IEFA otoryeofesn (stoichiothesia) , & A rudimenta-
ry, essential, elementary,&RJEFEAAY AR R

11570 4F Hy B 5 — S OLFT A 3SR 454 9 The Fle-
ments of Geometrie. —™the” 5 B T X 7% 45 78 B 4> I £ 22t
[CESp: IR A
18 A T A N AR AR B AR
(Leucippus. 2 JG Ay 1.t 22 ®7 1) A1 8 35 58 A 4
(Democritus, ~7ZyJGH] 460—370 4E)% . {14 it — EH 4
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BT & A A B 5L AR HCH ARG A 2l

Norman Macrae in John von Neumann

Euclid FJCTU A R AR T H B A2 T HEARoR 8 75 I Srouyecoto, SOBR AR 7 i JoL 118 RORS 1.

FIT 2%, —HIAARHSHE T ENIE—498 X H 2
MWL 8 — RS R B B IS Be 154 %1 1Y)
(atom AYAS B0 gt 2 5 ) e AR 21 B F e, A i A
HR e 550 by PO AT 3R 2H A W 5 A R =l 2 a1
B EMZE A28 B Catom-void) ™ . FATT4 K AY atom
VERAT] S EIRAETE  FOR b2 2 BRI 330, 4
B E R BIFRATERALATE 7 =8, B3] )5
TR ) B T 1305 52, 2 19 Bl L 2 4o ]
A3V KSR A5 REAS B /N 4 Y ] 5, e i A e
JUAT A A s T B —— AN RE 9 53 g 78 70 HLi%

2R AN VO SO CE bR R i T
TSR EAZE S0 70k 2 70 M 9 77 75 (analy-
sis) s DX AR I A LART JAS ) B2 H R 1. i A Y
BRI unit, #RAT LA otovyetaco FRIF. ~F- T8 JL AT A
FOXATTER R, PR 2 ) ] 34 i ME — I 2 B B 4
B e AL V4  UE LT T4 A T AR B R A
B — BT & T ISR 1 - T LA BE. 7
T3 NIRRT U] J5EAS ) J2 32 70 B ACRE 27t LA % J 1Y)
&t (Tt has proven instrumental in the development of
logic and modern science) , ¥ HfEsE % &

D T afar “the” R R AL T BRAS PG 4 0 . L —, B P U B B
LA, B2 the caleulus”, X FRER— D2 ABEWEE WL
the Calculus Gallery — 5 I RT s 2 =, (T R AES 2)A &

EcEapin

2)  Demokritos (Anporptol) s %4 “chosen of the people”, /& 4 Bl iF &
W7 NCPOREGE R 72 EHTE

3) {8 atom H] 1 £IR, void F 0 7R, W — 4 19 574, B — 4> atom-
void &, F AR AR 7 HF 101010101010+, 554§ Leibniz A ft
LHESE Rl —

2 :"“Im not a big, fat panda. I am the big, fat panda!”
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W38 2 S IG

HI T LA J5L A ) 9 3 3C 4 “ The Elements”, 3
[ 52 Al BEAR /D 1 BB A i IR B Stouygea
(stoicheia). P T 3X A Fiv I 18] (1 — > 1 2 ME &2 AE
fe2z AL BB 2 it 40 TT LAY stoichiometry (stoi-
cheion+ metry) , J& 25 10 JE 2 K stoichiometric. X
AMEDUFEAE AT B L, R M S B T “ the determi-
nation of the proportions in which chemical
elements combine or are produced and the weight
relations in any chemical reaction” i) & & , {H J& H
ST KRR BER Z K 1, 23 i i B A I
(BB O AR HS I T A X A s A ) 48 A 1) 2
SCENIFEI — B 3], MEIE {4 “ ecological stoichiomet-
ry” 33 “The effects of the evolution of stoichiom-
etry-related traits on population dynamics” H HY
stoichiometry 2 # L2218 e AR UL
53 W2 1 3R B

K FY] stoichiometry (to measure in unit) 52
FEF W JE e 5 A& Pl Ak RO AS o 2 )
TR TR MR ER G, RO A SRR A2 an 2R
Fiz RS AR AT D0 520 40 BN 7 0 ) e 2 L
NOZAEAAEY, RUAEE L. BARTE A 7 R I, X
AT BEAN 2 A5 12 0T il R R, LT A
KFR PR FRAT R I SR 2 45 1 1 R Rl A AL
B R Lk i D5 N B N D o e S B = R R
QI 3 N e ol U R A | K 3 B e e D
R SR Lavoisicr S STV 1
TALZE N Y stoichiometry & R FFEA 1 AOME &
O LAY E Sk LB (round-up) » B AETS B /N
[E] /%) HE , IR T %% B 1Y) stoichiometry B LI fi# 1 4> /)N 4%
B B ) B T I J e X 4 55 A7 1 i Il 22 7T LA
R L E k. I ERTMUEREMITET
EEEZFREE. WY R ER -t s 2. i
P24 Lavoisier 15 18 207 A9 75 [ R iy v 55 1
kBJA . Lagrangefi“eee - B A A ) — > Sk A
A RERR E— AR

X TR AR TP TE AR 12 R T IT R
JETAR A 2 A R O RS B 2 L T
J&£H T nonstoichiometric Fll substoichiometric f¥ 1.
JIriE ) nonstoichiometric f& Wit Je " 70 R 4H 7> A fig
— ARG E A E AR B L3R R 3 S T R E L A1)
JE I 4k A 4 (chemical compounds with an elemental

composition that cannot be represented by a ratio of

well-defined natural numbers, and therefore violate the
law of definite proportions. ” N3, XU AR 2 A

I .- 40 % (2011 £ )4 B

ALY, ) 0T A 2 R R AL R I — S A R
HITE A B LLR IR A “a ratio of well-defined natu-
ral numbers”, KR T J& 1. 347821589035482815109217
AR I EL. 33 SO [a) I I g 4 RIS~ 22
SREHRERE LA I PR 2R R BRI R A E B R R
EEH VI, 4T AT VL nonstoichiometric BY B i , AT
Z WA XS T A2k S AN B 2 TH R 5 3
2 WAHEN 31713 B, — MNRENIEESY  AE R
TR £ /bt JC BTl nonstoichiometric FY ) 85, B4
A HEAN R 45 R ZU A BR L L AN A NaCl i T 55
FIAER R AR RR A AT 1.1 B LA 281 1 I
Bt ARk v, A O PRSI E Y stoichiometry 2
B 106:100° , X A & W A7 {14 nonstoichio-
metric [ [R]8; H2 AR 55 2 75w U2 AR [R] 0, D)%
— KRR S AU, BRI A SR T
2% substoichiometric 1)——3iX J& 1 2 4t 23 [A] 3 1) %
ST b b AR .
XF W) AT A A T SR — A PR R [
TR B A S5 40 BB AB BUE A9 b IR T
25 AR — A N T R T U S8 S A NS L Y Ji
FHH L1 RS B S AB,
(x<<1.0),F 15t B2 X T ILE B substoichio-
metric i, FATXFE VLA, B3 192 IR 02 A% o5
PEghAe. A5 W5 fb 275X A, B X AL B; , A fH4
nonstoichiometric ¥ [l #, XA BEEH V.0, X3
RVG? SRR TR 2 R BT, R A BB 1R NaCl
TRAEREAT di A% 19 225K 38 A B Pk B9 25K, non-
stoichiometry S % 2. kb a0 %804k W 4% i) 1k 2% 2K
N FeO, Sbr AL T8 AT Feo s O 1:1 1Y
fh2F it e b AR & IS,
X FVFZ A G YR UL, JEAL S E T i LA R A
BRI BT 1 22 0 U 4 TR A A L i A AR e S T
TH LR R I Rl (10 Y0 1 45 900 PN 2 4 L A b 14
ZER. H ST DT AR TaN, Xt F 2=0.6—1. 2, 1
A AR SRR AR E 1. — e G B ALY Ak h oA =
4) A I B B e SO S 2 o el 2 e A T o A
AW S E | X AT A S Foe T R T L B
D AT AR AT B2 0 i —— 2

5)  BERWAS VR, He U, B B AL NaClL A4 R B 30— 5@ 1)
nonstoichiometry {0 [ fR2 £ D Wg? — g SCHk H 1Y non-stoichi-
ometry s 1 X AL 73 22 N2 100 )2 11 - )4 B - NaCl 4R A
REA X 4K B — & 1

6)  AN[E] A IUT AN [ 1 5 LB 28 AR L M L R K i SRR
AR BT 5. BB A X — 8L A\ T L
ERIMVHRIR—EHE
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W3R S IG

PRI At o (L L RE P 20 b o . T dn, Cus N Y A2 7
am A% B DAL E A IR B AN T b 3 A A% R
BOTRE A B2 1:1 B9 stoichiometry, (B2 F AT
ToEFH Cu; NM (M= 55 —Fh & &) . X T M=Pd
HVh s Cus NP 55 B 45 fi BT 50 A BUAS 4E 1. 7E X
Cus NPy o B WAL i b FRATHE M 5T 200K A9 3
J3E 5 PR P 0 o ) T AR Y L BE R T 2R B AR
LB A = Tk 33 AN AR Ak (R AR KR X
BH 4 1 5 1) B — [ (AR 8 S0 3 2 A TE Y.

SCE S5 ROHT A AL E e — T Wy 4 E Y [R)
R AR R Y B BRI (oTouyetaco) HY T
WIEA Y A R O SR E YRR AR,
T4 — AE R AAAE. 2B 55 — ELME DL B gt o] L JLART (5]
T LA i 30 605 B0 B R AR, 5 Al i il —
SRE XA ERAE R EMESE I D=0 ] D=1
AR 7 PR Z E] R H ] A s 1 B 2 —
A atom-void H%, i J2& B Y SO . E [ R4 B
O ZORE 5 b FRATT S0 2 A BRI IR M 43X AR Y atom —
void 4 —4EHE Y. SR 75 JLAAT b, J2& 75 5 2 =2 (8]
R R ELTEXANERAEN R T D=1 WA, &
AR SR AS 23 ¥ AU 2k

EFHAANKMA L P ERATEA D=0 1Y
“atom”, F% FOE B WONGETE B A L A
B R —AER G5 L AR L R4S T B Y BT (atom)
0 2 —AE Y, BT I — > WA ) ) B AR E A
LRSI IEE. X T EHL B, EE R T a3
F—YE s I E S AR AT AE— 2T (segment) , H4
Z T H Y (overlapping) & 4 (copy) Wi JF ok 14k
JG (original segment) M\ — ¥ [0 5 — ¥ 1 7 #
(displacement) , {HJGZ0 F| 3k 5 — i &, (oo ) HE
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T QR A A5 R KGR A BE [ B JFOR 2ot |
(it never revisits its starting segment) , X & — 45 B2k ;
TR A FR R A ] 3 S5Ok B9 40T b i sl 2 3
MARTR R =2AEH (=AM UAU AL X
H Y 5R F1 (summation B # union) , Bt /& 77 A& B $&
DU 48 DU I B Sl (H DR R HA P S i 1 4

#

H & i 47 Coverlapping copy, displacing along
the original segment, and repeating this operation so
XA AL B TT [R) G BT A
T A SYE B 1 A9 AN DT EC (dimensional misfit)
ETIETR R =15 A N 51 o S S S I i - N e
DLW .

long as it is executable)® .

S % 3k
[1] mulie. Bed 540, dbat: ARME A A, 2010
2] W% #3,2010,39:203
[3] Ping Z. JE il PR E. b At . H E AN A4t . 2006
[4] TothL E. Transition metal carbides and nitrides. New York:
Academic Press, 1971
[5] JiAL.LiCR,Cao Z X. Appl. Phys. Lett. -2006,89:252120

7) 2006 A2 1E N o I BL K A ok A 22 T 2 R A R A R
TEANER—EHE

8) X—ER ERU T “Given a line segment, Al, Let's make a
copy of it overlapping the original, and displace the copy along
the original segment in a way that the resulting figure is a new,
longer line segment (i. e., the overlapping parts are confor-
mal). Repeat this operation so long as it is still executable. If
the starting segment will never be revisited, we obtain a
straight line; otherwise we get a circle” — 2 # I

9 64 D=2 M IE B U IR — A 1E 7 7R S A TE (40 K &
KB AR AR — A A 1 D=2 {5 A6 ih 1w A 2 A
24 D=3 WIEth—FHE
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