E 3
BEEMIEES

ERE BHE KEE ®RE

W AR K H MR 4L



ISEN 7=5607=2337~3

9''787560"723372">
0 - 156 TH 15007




1 4 TR B 2 R A > R

IHE HHFELS KAE HE

R K& HKa




M AR B (CIP) R

B A B S EE S TRE, 6%, KRERZE .
—FKE: IR KF BAR T, 2001.9 (2002.3 EER)
ISBN 7-5607-2337-3

I.@ ... 1.0DFE... 2%E... @%¥... n.H&EHEF
—EEFR—RE V. 048-44

[ AR A 1 CIP 484 5 (2001) 55 059818 5

AR AR AR R 1T
(IREBFETILAE®R27S  BREI5:250100)
WEREHEBIEEZH
L #R A E 2450k 2 B EN R B
850 x 1168 X 1/32 85HI#K 221 FF
2001 59 A 1M 20024 3 A 2 IKED WY
EN%k: 3401-4900 i}

E4r: 15.007C

MRIAA , e 5
R4, WwAKkE. BI5. B, hAairiffistiRgk




I =

2080 EREAY BREACEGRYEIBEBE) XK
FEER QUK FELZIAAIEEFIRERPYENHKFELF
THRAHPEHER. BAKEBGEZFEUR, REHBERYEH
FHIRANHKS, HAHAZHAREAFEFS K, EAKEH T B K
MBEMAFERIENBRERN LR, ATH#—FWmERREFoF
EMEGEEABRONERENEE, hTERTH 21 #LNE
B, REXEHR —AEARLA. FENEIAOTNWERKY
BRERSEEESH.

20 #2280 FRAWUK, IR EHITHMBEEYERL R v
FEFIPRBEFTEE, #TTRKYPRANART, REXT T4
BERATRX . RE TCEKRYERE). ZHEE B 075K
Ml REGX XA NAEHEFETHAEREXRA . BQ®H
HEL DEREEN TR AR NEERS KEANFRXES
FERXIRER AGAMHTENIER EFNERA T Z L
EERATE LB ERELE AL B HHEE B KME E AR
BE AR THGAEFEHBTRARH. E(EARPERE)
BEEEWH, 204 THLIEENELREN IR AL BF
BREUFLKWBRENKRELH.AFDIBEEH B TRITHR
A2 EHEERAREANFERCENFS A

(B BEHRBEIRT P LEERENBRHBHFLEEL. &
AELEBER K, ZHRM A ERYENREMEEEL T EHAT®R



2 BEMBEHSEMIBEZ

FLE A EAEAEREN,ERAF AN, & F(HERIMER
BYWREFMIIBMRAFE, RELFERNIGE S AR FES
R ZPHEERAHERE —REE. & “BEREH R
HLBREGE "N XET, aFREERFLRKFHA N A1E
T, BN (ERPEREINELEAPIAH#TTLOERE, %
FHCEEER SR AT S I —RHEAFH, TUML,
ZHFLEH A RRFAE R ENERE S BHF L0
Bl EXARELNEREL, BEFENT I . BEFEhE
FHAEHFEMNGUHER, L KFEEN.

ECERGERLALC] AR IINEET T, TR EHZH
T8 F B AR ERFEIHENEE, HETEAREHN
EHERFTALEXNELZR, 2H T2 HEH. THAL8ZE
F-F_F-FNNMFLEIANEEFHTAEIME. K
ARERBREWTRE - NE _FEI)HNRE. E(EEHERSH
FBERINBESY, EHXEEZT220H#L80 EREAHKNE
RYWEREELZH, SEFEFERE.

MNEEHBRRETNMIANEBERYEIENREBE, B
xR H AR R B R T E L R

ETEEFRAR, PPEREEFUB.FTLHEERREZL.
PBFREFTPEHL TFHIFHH, UWELBEBR.ITE.

AP BIAHKEY “HXEBHEARVUZEZLERERE"NR
B.

15 #
2000 # 6 AT LA KFHE 2



. N o s 2 SO PO
B BKAGLEH e reerererrrrerrerireroranniisiereriieneaienns
2R 2 U SN
ST JI eevrererneteettetenrinneieiantienceateneitatesienssastatacenaenans
BB BUKAILE S cooereerrererrrniiiiiiieiie e ceneenen
-+ (66)
B BREDSBEBFHERR crocorerrirmnia.
ELAE B serorncntstssttotaninnieartretassenarteriieesoeonesansesanenns
] Bl eeeesevenennsassetonsareenerentetieretesrnentateernrenrnn s aenes
BIIE BERNBEE ettt e seaan s
» (141D
T] Bficeneenrencurnnstinntirennnnaetttaneatnrnseneiteanenesenesnsnnens
ERE BEDE FREEEI eerereorrraramrnrnrsseeiannen
3] Bl eveevevsetnennearerentrenectettnrieteaesaenaesnrenneteetensnnans
BAE BHDOEFIEHE FORIBEMEF - eoreerrerrrrannens
L 2 T T P R PP
] Bl eee e rentarenesternniitiiiieiitineaiitietierinanenn s ansons

_}J LE N ] e LR NN NYENENNE]

B B vereeereeinaeecennnniersn s

(D
(5)
(5>
(14)
(58)
(58)

(98)
(98)
(107)
(141>

(149)
(169)
(169
(180)
(227)
(227)
(237)



2 EEM ST IARES




AP FERE

a i 38 H K

a . a,.a; EH@%%
ab,c LB PN

a , b, c" {5 ¥ S M 2 KR
by, b,, b, BRI RAER
B T SR 98 B
C W

Cv EERAR
Cu HYE S E HH
D AL
D(w) BIREATE
d a1 [8] BE

dh pp, A [ [ BE

d i An [ [H] BE

E i, 3% 58

E REHE

Er REER

E, AERR



BYERSEMIEES

oo TR I

S
Se

Kh’ Km’ Kn

M,m

H, AL A
BT/ F, BES W eRE T
73

H B

B 8 B

h/2n

s Ry
RAEE T HEE
ES
RERB@REE)
B R

LSS

i

A RUR

FHEEE
FHME T
ATSHR IR T 50H L BRI E
B4k R B

L

RIE 447

e R PR L

%

HiE SR

{8 H

T



EHTEFNS

v, V.

Ud

UF

a, ay

L]

L)

§0v1p.

1+ . T

DA

ST N R

REE LA, JA A

Tw R

R 71

Ff 18]

R8s, MR, fE it
SE, R FHEERME
(L2

EE

A AR

R

REHEE

ORISR

SRRy Ak R A R Rk R
WE R
BREREH

RN RFES
WM R B, 0 BREL
i 3 55 S

SN

HENABEHE

WK



4 ESYEMEENIBAIES

7 E 44

0 mE

@ EERE

O % B i sH 15
I FREFE,BHEE
a o

r 5th ¥% B 18], 44 FR
w %

wp BRHE

w4 P AE R
wo p e § ES

9 R R

a Bl PR A




B—8F SRy

B ¥ &

1. DUHERBIRL 8 b 5] R R s TR R R A 0 A T
MHamEPHEFRZ .

(& =]

BETHEBRAR O A HHEATHEXT ALK N4R, A
B IR/ 3 RS 4R/~ 3 ) P RREEFA
T ARETFEOBEN4R/VF ) /2, B SRR RF
Bh2/ 4R/ 3 )% TS &MEHEK R 4R/~ 2, RIREK
BR(4r/~V2) —MRBREENEARET, —NMRF 5 HERR
(4aR/~2 ) /4, B AR Bk RERTEN 4/(4r/V2 ) B

1H:,Iﬂ%fﬂ%%abfﬂﬁ:biﬁaﬁéwaﬁ@ﬁ?ﬁzttbb(,\/%) /2

=0, 919.

2. MREEEEERRNRELERERENAE? Hitar

(% %]

mEASGIRETER, R TRATNIETZZHE
a5, TR E K R T 2 ey R K. N Dy i W] BE K Y ik



6 EEmERSEN B

T A A 1 UM, O LA AR I D O T UM Y i

3. RN a=aira;=aj,a=" G+ j+h) 8 &K H TFL
7 % ay= 5 GHO+ i, X TR Kt 42

(& =]
B EH&F, il B SRR R e A
2=q, « |a2><agl=92—3.

IR M (A BT, d R G P DS TT . IR T I 14, KA1
A LAK & By R

u=a3——al=%(—i+j+k),

v=a3—az=—‘2’—(i~j+k>,

w=a1+a2—~a3=%(i+j——k).
u,v,w XNVEOIETEN. BIE 14 B Ik ,u,v,w # 2 %7E
XA SR ﬁIELE?EjbaI=ai,az=aj,as=%(i+j—k)ﬂ‘:l
LSk PSS
#

a3=%(j+k)+§zgi,

T o 4 fg I R g 2 AR
(2=a1 hd |02X03|=%39
Zan AT AL S .
4. H Ry

4ty T R AT s R 5 Rt WA 7 LUK DAL T



F—F REnNED 7

E AL 45 MR 2.
(& Z]
i Rity, S R FAT s Ruw— RE & Ry, W1 BE. ME LTS
o, B EEEHE) Q. 2R
a=a,ta;,b=a;+a,,c=a;+a,,
Ruw =ha+kb+le=G+Da+U+h)a:+(ht+kYay;=pRi 1y, = p
(hay+lay+1a) 3o p B (e+0), U+ R (A-+RY A 25 ()
1.
PHELOIM S, BRI EAE) QL DK 4,
a=—a, +a,t+a;,b=a,—a,+a;,c=a,+a,—a,,
Ruw=ha+kb+Ic
=(—h+-t+Da+h—Ek+Da,+ (h+k—Da;
=p’R1,:2:3
=P' (l,a,+!,a,+;a;),
HAPR(—h+b+D, (h—k+DR(A+E—DB AL CBOH.

5. EEE A A2HWRT ABC RERAO BiRH &K,
OA,OBfMOC 35X K ay,a, fla; EES B0 HIMOA, OB H
OC FREBHA? & ABC WIgIIEEUH (234) , 45 X Wi{e] 7

(% %]

s (123) 8Bl a;.0, fla; 3R 1,2,3 %3, ABC HEHR
ROBEMBEH . OAMKESE TN o KE.OBHKES Ta, ¥
KEM1/2,0C AREFETa HKEN /3, FTUREFE A SR
H. HABC WM 23O MER. MA.BHC HARKEA.

6. BiIFHEQI0),(A1DHMOIDETR FHE —a%. 28
F] — &by, Ay | SRRt 4



8 BEYEMSTMIRIES

(& ]
C BIE12 AL, E 210, AIDMOI2)B TR —&H% .U H
BN RA T XEHEL E R 0. 0] LIS {E
2 1 0
11 1
0 1 2
BEET (210D, A1 H012) & T/l — &4

o T ST A SR T I B AR ey . I ]
L, W SR BRE N

0 2
-7 3]

=0,

l§1
1

7. W00 1M sk & db T, A 1A

(& %]

9 (001 1/ @ & b 17 T [001 17 1, B &% & 1 F 17
T RKARIR R e SRR PR R AT o, Bh, & RE N E UL S
(hk0)YB (h1h0) BN EE = EF—E N 0.

8. H&FLLL1BEMERENEERENA?

(& %]

EMTFS5EBFENEEF. E&FHE GRS EBR
Ki=hb,+h:b,+hsh, EH, WEHGKHEH LD SERE R =la
+la,+lay IE3T. BRSR SN [L L 1S BIREE (L) EH.

9. LG ahFH, SRR R I 1 2 FF R ALY 7
(& %]
FEZ SR 1 » i BRI B A D U2 B 8 % 0 AR A 4 4 9 B Bt



F—F KEMEHY 9

X B 1 R A IR A

10. NAERRBMAFRR? —TRREE LR
' &
ANAEBRAASR, - MRRCFTAREREEWHAET.

11. RO RaE, (115 EME %R
LRrA A 2 K2

(& %]

R, EER Na, b, REEHE R R=ha+kb+ic
R LR . B O S T SEE SRR 111 105 18] A9 25 &R R
R~ 3 a BEREBIH 3a/2.

12. HCLT TR G E PR/ RIIFY R E K Z&ATIE
BRLE & THI 9 2

(% %]

Afs/ S — 2 ERFEEERRNSBEN. FUEE
PR, N FEEER KSR ZEHEE. d(EAYEH
OB 1. 9 Al B B (111) [ 7] AUE B IR M8 AR 41 & P 69 T 45 30
WA MDIR— M EHERKEE, B/ GF ANV 2a/2. B
1% R ik o T R O A 5, PR S /D R SR T (111 ) T A

13. EREM P, ARG K?

(B &F] _

e R IR BE A B R N 10710, B4 IR TS i U0 R ik
BIAT 5T MR, Y A I RN T 10710k, BT YAk K N7, 6~
4. 0X 107K, B E R FRIBEEAT 1000 £5. B, £ S EATST .,



10 EEMERSAMIBAES

A HE I B] WL,

14. &5 B0 8h TH R 5 0046 B0 S R AR L, X T R R AT ST
W —db BT AE S M40

(& &

X F R RATT 5 46 R ol AR AT S e 55 . (e B0 &R R AT
SHycoR. s B0y &R E HEX, I LM R FHEEX, XHY
A T X SR I G (SO FE R 3R MR, (S5 By &b T K 1 8] B
/N, g TH BB JECT R D X FE 6 A T XY ST 2R IR ST (T SO 1R H
5. A, A ERE AR

2dusind=nA
B T (8] BE e K9 SR T, X R — A/ DT YE B ST 0. T (B BEd
/IR T, R R = AR R SR TR ST 0. 0 8K BRI ST RE 1
58 , AT RE T 9L 55,

15. BEF N, AW L X iR E R, 575 H
Pl DRl o

(% &)

BEASN, A THREK, THEEWEHER BHHER
SR

2dusinfl=nA

Al XA A — R AT, 24 X Wi RN RS, I B EE d. B #T K,
gt f 6 ZEZ/D. BTUURE A&, 5t /).

HBREAT X RERKEKREH, TR —HEE. 7550 W
ZAEK.

16. &R A, FEAEE Q00 (110)H , B A
PR — RIS, 2 DI SR AR AR E P ILR TS



-8 RUENEH 11

(% %]

X ARG TR b X EHER Q0O FERRITRMN
HHRETH(BEEDEHE L 3DOXRBHAID,.p'=1. H
(1. 33) X P H Ky = 2Kws B (1. 16)F (L 18 R T A, dy s, =
duw/2; FHH (1. 26)F (1. 2D PR BI A, 0’ = 20, BIXS FAXLILH TC
F ALK N R A B 16 3 (100) & T 7 9 DB A 4R R P A — SR AT 5
it R i B AR 4 2R R R AT B

it T4 0 ST 77 T R SR AR L X B R R (110) (9 TR AR HR R Y
AR EH (1. 30)X KRB HO001),p =2. B 3DXFH,K, =
Kuws B (1160 (1. 18) R T H, di = diws F B (1. 26) 7
(1. 2D PR K n’ =n, B T 0307 TR Gk, 3 W B 8158
Q10 A E RN FR AR R PR — RS N SRR R P —

RATHT.

17. BKCI WA E SAT S E A% 2, W KCl B9 5757 &
B H ML TR ST R TSR

[ &)

CIMK BE Ar WA T E,. 4 Cl FFZIRK R &
BH—THFESHABENEFRELE.CIOSKTHEINEES
R, BRI B FRAEEREHA, E8E RS HE
FHMEE. EH, XX AT RR, . Cl- 5 K F R FE —F R
F. KCl 5 NaCl g5 AR, B, 5 X 74 3 35, KCl B9 178 &
H5Rr T TR BESEH.

B KCl ¢8R E 51 S Ea X R BRI KCl BT 5 &4
SR R BB RFFR. —MKC GREE4 MKTE
FM4ACl BT, ENMHLET

" 1141
K*:€000) (5 5 0)(50 €0 )

11
2 2 2



12 EAM B SEN T RIES

- L 1 1y L 11
CI7:(57003€0 5 0)€00 )¢5 & o)

HCE AR 45X REFTHBRE Lo S E (ReDH

X&

L= {fi+[14cosnn(h+k)+cosnn(k+{)+cosnn({+h) ]+
Sa-[cosnhn—+cosnkn+cosnin+cosnn{h+h-+{)]}°

HE o FF fa Bl ERX BT S EIEE nh, nk, nl &%

18 X, 7 5 5 BE A AR K. 75T T 15 B F 5 A (nh P+ (nk )P -

(nl)?: 4,8,12,16,20,24---, A LR 2 B

2 ¢ sinf=2A
N ()i 4 (nk)P+ (nl)?
RE. MEMNX XA HYABIEKCL FERR LT TESE, W E

PR R o' =a/2, HHE RS AR

al’

2 sind=2a24
N hY (' k) (' 1)E

BRe=2n" AR EELETEFM A+ 0R)+GDE 1,2,3,
4,5,6000 000 ,1X 1E TR S5 JC K fh K #1175 B4R,

18. SRIAMEE EH LIS HEFHMERE?

(& &]
JUTEHEFHRIRXCEEIEHEA. 40O

4
1 h . .
Fhkl o § :fje!an( u}+k'uj+le) ,
;=1

K u,v,w, RE—-TEBRA.E ) MNEFHLEREEG b, ¢
MEREHAYN. SRIGME EEEHRANEHR,REENWa,
b, ¢ K/NAHELEBE ; MNEFHUBREEa, b, c B EBEHN
AR, WRAARKRASNEFHBEEF £ B8, UL
BER LSS i



E£—F RRANEY 13

Fhkl“‘f; :'eZ n(hu +k +1u)

fEX P& 0L T [ G faE, %Bﬁﬂfﬂﬁ%ﬁ[ﬂﬂ‘éﬂ‘iﬁiﬁﬁ*ﬁﬂ
T W4 MEE B IR R B A A L S
W IR e R f A 2R

19. TEFE SR EIAF BT B AR B R ey B, B B
ROECE R &% H] B

(& %]

FEFE B gt i v R BB S 2 R AR R S g B B L AT S R MR T
—PTEEE. WRER ERBELMEL 1 R RS, W

AREAER ;
md I
tang, = 5" - y
g
S R R EG. RERFHE | N\ /
HBLAFE e RENHBELE « | SOy Y
TR TE KA. f%E SR .
A 18 1)
, md :
sing, = ,
R\[14+724 11 AL RESEEA
Bl sing, 5B¥ m ARIE K. B A LHER]

. mpA

SRR
Bising, 58 ¥ m RIEH(ZREAE B 23). AR, EERL
B R A R A S R S A B 5 B RGO AR R R BE
.




14 Ei Y ERSEMIRIES

20. BRI RE LRI, 33 FrR, B — TS AL B E
it an

[ ]

B/MASHRELRE. dAEHA

2dsinf=nA

A, 3V IR ST e B/ RTE R A A B KWEEE. mEERXK
A SR TE A IR 2 B B K, GX BE A o5 TED XY S R I G (TS (B
o, B/DATETIRX N B/ A, ERBOCRE.

I

1. VIR R FRREREAL, (T H U T S SMHAEEE 298
(1) RISLH s ) bejzji‘/?n;

(3) EJL\EL}T,“/G?R; (4) :‘kﬁ%‘fﬂ,%m

(5) &M, L ox

(® ]

B8 R R R FROB BT R, — @RI RT3
5 AR R S RSB L AL S PR B

B — AR R BT IR BRI BREE,
v SRR, B

RER, mEL 2 R, POELD,2,3,4 b6 R FBROR I H 1.
KK a=2r.V=0*, sslAEF1 MEF, L



<ot g

8 RAUENEY 15

M1.2 Ry Hani

ix(g ’
_3 ‘27 =
£ a’ 6

(2) XHROI T daiE, (E— TR H 8 Bl 48, & IR LA W)
PEERAER, W 1.3 R . RO NROMEFESLES MATIAE
METERAY. HARRERTAROKENV 3a=4r, V=
a*, mEMEE 2 R, T

3
4 [~ 3a
2X —m| X 2%
o= 3 4 | o3 o
a’ 8 ’ >
i ;
N I e iR
1 -1 N o EIE 1
\\ 75 |£. e ,".‘:
hY ’\.M "j N .i :P"‘ :...t":
\ ii R 7,»){‘
h !mmv-
\ a
\O
AY
\
hY
AY
\\ |
AY
A\
\

E1.3 @Ol




(] 4 P IS A ) ;S %

(3) MEOMF &E, F—MEFHE 12 M EEB,. HFHETLU
MIEBR MR, & 1. 4 FrR,H O T ATV IR F S5 MK 3 4|

4

E1.4 HEOLHTSE

LEFHAY. B AV 2a=4r V=01 PEEAEE 4 PET,
B LA

*

3

~ 2 a
4

4><%7c
o= 3

(4) MARABEREH, E-1NEFHE 2 M RIN, ERTFU
M PEERIEF, a1, 5 BT R, FOE 1 EFESHOE 2,34 R
FHY L, P LES ETSPOES 7.8 BIEFMAYL. RRNKTR

_2m
"1

1 2

-~ 4

E1.5 A& 1.6 IFEMEE

IR VWIS U e O . M




F—8 BRENEN 17

FO 547 1,3,4,5,7,8 B FHYLERO S 5H.045.7,8
Gy R A E EEE A EAT L. B EEEN S

_jz _, |2 _<c
h—- 3(2—2 31‘-“—23

i AR AR
V =ca’sin60°= 5 cat,
— A EEAEEE RS

pzzx‘%"(?] J7n
\/?caz 6 |
2
(5) MERALEW E—NETH 4 N RES, &R LRI
R, A 1. 7 B, PO EEEM ARNSZ RO K-S
FUFEL,2.3,4 RIHELO IR T, BHH

~ 3 a=28r,
b A AR FH
V=a’,
\ 1 !
N %

E1.7 @RALH
— M EBEAEE S R P



18 B EMEHSAN D BEES

4 \/3a3
_8XEmT NET
o= ; T 16

a

2. TESLH R, &4 (101),(021),(122), #(210) &4 1.

[ %]
/ Ny 1/
\\
AN N /
N \\ \ \
N N \ \
N (101) £ ¢ \ (021) \
[4 N \ C \ \
AN \ \ \
\ N \
/ ) / /\bz‘ ‘7‘/‘
N
\ ——————— o

0 a o) a
(a) (b)
’_.-"l
4+ |
/. / - | / .
|
I
I~ 210) |
c II :\\\ c (210) |
f22) T~ |
/ ~ |
.b/" -———7 h/”" ..»—’I/
0

1.8

B 1. 8 B £k s i ) T B B oK ) SR

(@

(a) (101, (b)(021), (c)(122)T , (d) (210 @)

3. WAL R, ENAmEARP, METREHE H GRemDER,



F—F RENEY 19

ay, a; djs

MR E— R AR S B T2 2 c i LR

BT
ﬂEﬂH sh+k=—m v#;kfﬂ O’A1A3 ’AIASBSBI 9AszBsAs ﬁ A1A3As
DY A THT B T 5 %

By B,
‘\\\Ol/l
B+ — =l a—-—5,
! B 1 1 By
| !
] c 1
{ i
! I
! |
Ad | .5
G~ a,
SIS
»” 0|
Ag A

1.9 M5 EE
(% ]
Rd RedbHIE (hkm B H [B]EE,n RS ERA B EER. &
T Chkim) PR B R S A T 1E a1yaz0a5,¢ B A EEE 2 54
ai/hyaz/ksas/mic/l FRLAR

a, *n=hd,

a, * n=kd,

a * n=md.
Sy

a;=—(a,+a;),
fir LA
a,*n=—~(a,t+a;) *n.

B _EA B H

md=—(hd+kd),
al



20 ERYEES S E S

m=—(h+k).
mMETEBE.  OAA SEAEHERN 1121),
A A:B;B, shHIHTEE M 1120) ,
A,B,B; A; GEMEHEE N (1100) ,
A A A; g TH B TH FE ¥R (0001) .

4 RHE—FHENTEE L, =1 EXE e .a1,a; RS
MEEBIFESIBEH hd hod, hed W ETE bR RIE B
hyshyohs REE R,

(& =]

Bk ah HRE B AITER B oy, B E R4 B

a,*n=hd, a; *n=h,d, a; * n=hyd.
fRE hyshoshs REEERE, BALE p~1, 8]

hi=pkys hy=pk,, hy;= pk;,
kyvky ks REE RAVBE ME
a, *n=pkid, a, * n=pk,d, a; * n=pkid.
SHREBESRENSE LY — M X EANARERY
r=hLa,+l.a,+1;a;,

BTl bEREYH . MA

ren=d=lLa, *nt+la,*ntla; - n,
TRFE

pkily T pkil+ phil=1.

K X w18

klll '+'k212 +k3[3: %.

FAERBEY . AHES . EREANHIY. FEMTZERp
PHARETIHEENRE. AR, p REST1.8A 0k —
R EIRK.



5. EHAS R ETP, MV [Akl]5 5T (hEDIER , 33K G
Chikydy) 5 ST Chokoly) B £,
[ %]
Wd A5 TH R ChRD RO TH (B BE , n Sy e 1) B 5 1, 4R 38 6 T i
RIRE X, s TR (R a b, 5P BB R (AL, (k] 11 %0, B
a+*n=acos(a, n)=hd,
b+sn=bcos(b, n)=kd,
¢ * n=c cos{c, n)=1d.
TR
n=hLitrLjre Ly

="§—(hi+kj+lk). (1)
Heb,i,jk 3R FITT a,bc SN BARMMAANI R R, 155
(hk(IB R R K
R =hai+tkaj+lak
=a(hi+kj+Llk). (2

H(1),2) wXB

nz%R,
a

Bin &5 R F47. HILEEFI[rki]5 STE (kD) IER.
5t AL 6 R BT (hikad1) 5 @R TH Chokol )BT A B R FR T
Ri=ha+kb+ic
53
R;,=h,a+k.b+1,c
BIJE M. IREETE k) 58T Chok L) IR AR ¢ H

R, "R, =|R,||R; Icosgoz\/hf—}—kf—&—[f\/hf,—}—kg—{-!gazcosgo




22 EEYEES TR

=h1h2a2+k1k2a2+1112a2

hohy+ kb, 1L,
V(R B4 12) (4 hE+12)

1

p=cos

6. A 1.10 F/R,.B,CHERBE LY HFREEHAEC.

(1) 3R ABC H I E 5L
(2) K AC g FIMFE % KN R R AR IR R P A5 L.

o C

o a
A1.10 MmO ER

(B %] '
(1) Xt BA 5% # BC 4ty X R 2 ABC B & &,

BA=0A—0B=(a+b)—— (b+e) =7 (2a+b—0),

BE=0C OB-_[c+2<a+b)] > bto) = (ato),

1
2

Bl R X 37 77 d R, db 5 [Rkl ]S & TH K (RRD IEZE, BF LA ABC T #
WY (131),

(2) AC =0C—0A= [c-i-%(a-l-b)]-(a-i—b)

BAXBC= (20+b—c)X—%*(a—l-c):%(a—Sb—c).



F—E RUENEN 23

= -%(a+b—2c):|.

o W AC 5§ 5 (a+b—20) F1T. Bt AC ST R FIHEBA
[112].
HCEAEREHEL DRI BHEHOCLFEHRRERSR

E KA KX &R

a=—a,+a,+as,

b=a,—a;+as;,

c=a,ta,—as,.
s a+b—2c)0] kR

(a+b—2c)=—2(a,ta,—2a;).

B ERATH,AC SFIFE R R R PRy Eon112].

7. WIEE UL R ERE FRE O O TR R T
REOALTT.

[ &

B &a,b.c FITHRA RIS N, j, k. 0SLTTIER
TR R R BN

=75 (j+k),
azz_czz—(k+i)’
ay="5 G+ ).
R AN
b _Zﬂ[azxasj b _21([03X01] b __21![(11)(02]
17— 0 y 2= ﬂ * 3 .Q ]
AR EBABERRN



24 B ER S EM S AIES

b:=2" (i~ j+h).,

b3=2§(i+j—k).
WhE ek a,b,e FiITHIBRMEE D H N, j. kKOS FIER
ea: o)=Y B S D ]

U E=REGE 0T ERERMEILE, HE R E - ERAHE
X U B T L SL 7 Y B R AL SL
R LT IERFRBRERAANERREAR

b _ 2n[a,Xa;] b _2x[a;Xa, ] b _2n[a, Xa, ]
17— ,Q ’ 2 n * 37 n ’
MEEERTFRRY
b="2(j+h),
=22 k4D,
a

b3='2'alr(i+j).
I L ST B R LS

8. NAGEAEER

~3 ., a,
a—= 2at+2j,
~3 ., a,
b—_ Zal—\l-z_],



F—F RENE4 25

c=ck
REFRER.
[ &
i R FE
=a -+ [bXc]
— Zgai—l——;—j . [~( '23a5+%j X(c‘k):[
~ 3
- ac
2
HERE KA
. 2x[bXc]
7 =N
3 a J 2
=2 [ — L — 1 X (ck) | X
" 2 aH_Z" ‘ 3 a’c

_2r[ 3. .
_2njcXa

b"=""q
_ V3 . a. 2
_Zx[(ck)X( > a:—{—EJ) X T a'c
_2nl /3, )
_ 2nfaXxb]
o (9]
— ~v3 ., a ( ~v3 ., a :I 2
21r[ 2 at+2] x| = 2 al+21 x 3 a’c
_ 2%y,

9. iEBH AT 45 4 56 1 ik A4 Je] B
(D) VLHERR dw=alh*+E 4121717,




26 EayERSEMITES

(2) EX&FR dw= ( ‘é‘) 2 ( J

(3) ﬁ%ﬁ%%:d!&l"

L 3 C
, : [ 1 h“ I*  2hlcosB) | k277
(4) ﬁﬁﬁ%":dhu—_mngﬁ S+ e a2c +bz:| .

[ %]
(L BT REMa b, e WREURRDH Hi,j.k,MIE
WFERR

a=ai, b=aj, c=ak,

) a
. Y
LT
B1.11 sH&EE
EEFER R
a*——z LIS —Z’—‘J, *—%"’k.
55 54 T (hked) TE AT HY (B 22

K,.u=ha' + kb +ic”.
E % 18] (B] B o 55 B HE R KB R R K

—
4im



F—E AREN5HY

27

a

/h2+k2+lz'

dhkl =

) M VIEXS R, M ERae.b,c HEEH,HAHEE a7
b#c. Widkila,b.c MBRLIRE D N, j. bk, WIEHTERN

a=ai, b=bj, c=ck,

A

[

1
e
0 a

E1.12 EXMK
Bk TERA

27 . 2., 2(_‘Ttk.

a ﬁ‘;hb = ¢ =

5 s R (hkD IESHI B K
Kiu=ha" +kb" +ic".
B & T 18] BE e S I R K R R A
2%
dw:m‘“
&
Ny

e[| 2] 4 )44

C

2]—1/2

DM FARAEER, a=bFc,a=3=90°7=120°, & [H %

(hk!) Ry TH 6] 20



28 Bk ROERNIEES

B1.13 AE5LHK

do— i AL _ 2m
hkl — K - h » kbn l M - .
| hkll l a + +C ‘ ,\/|ha*+kbn+lcni2
. B
S = (W kb 12 2hk(a” b ) 2RLb" <
hki
+2hia’ -¢" ) ]. (D
1. 13 A RE S b AT iR R
2=c * (aXb)=a’csinY =a’csin120°= 23 a‘c.
R R A
@' =b"=|a’ LbXCI: 2macsinad 4%
0 (v 3/2)a2c v 3a
= ler IaXbI: 27a’sinY _2x
2 (V3/2)akc ¢
s E R A Ay S
b’—*—[(ch) (eXa)l= co[ax(ch)]

2
A gL a—Gk aic-o]



F-F BIENGY 29

4“;;22 - (cosacosfB—cosY) = %g—i.
HAMHTREESHROETR R

A+ (BXC)=B -+ (CXA)=C-+ (AXB)

AX(BXC)=B(A-C)—C(A "+ B).
K (@ X b)) R FATF e, BT A

a’ +c '——"“[(ch) (aXb)]=0,
b* ¢ _—““[(ch) (axXb)]=0.
R EEXRA DR, 8
2 2
Pl +3k +hk) | 1 L,
a

Bf

b e R A
(O BRGERRERKERGRERENRES IR
#bFc Ml a=7=90°,8790°, Gk
2=>b « (¢ Xa)=abcsinp.
H

=21r[b><ci

_2wcXa

I
N
®
Ol D% O
>

BREBTFERKE

2rbe  2m
abcsinf  asinf’

a’ﬁ‘“'l:



30 E#YERSENIIRS

X
. lpe|_ LW
ct=let | = 2%
csinf ’
{348 2E K | g R
. .4
¢’ ca =—§(a><b) + (bXc)
4
—"52*[(0 *b)(bec)—(asc)b+b)]
__4ntab*c(cosacos¥ —cosfB)
B (abcsinf)?
_ 4r’cosf3
acsin?f3’
B R (e Xa) RBFITF b, Frid
Teb” ———[(b><c) « (¢Xa)]=0,
b + ¢ _‘b‘zf(ch) » (aXb)]=0.
WL EiEAA
E};—-Z—z[hz "Ik - 2hk(at b))
+2kICb" «c*)+2hi(a” +c*) ]
33
1 A R {!  2hicosf
diy  a’sin’f B ' csin?B  acsin?f
1 ﬁ_z__l__li__Zhlcos{f_? +k_2
-_sinzﬁ z7 ¢t ac b’
1 2 2hicos k22
B0 du— | g 2+ o — P08 L T

10. KA 8 H B0 o 8T O 5L 7 KL 3L T éh U & T R



F—F RENEW 31

Chyhohs ) THI (8] BE.

(R Z]
H S IE FRRRER A
af=%1j+kh
a2=—‘2’-<k+f>,
a3=—‘;—(i+j).
H
b _zﬁ[azxazj b _21r[03><a,:] b __ZKEGIXQ?]
) ﬂ ’ 2 n 1] 3 n ’
B HARERHN
blzi—"(-i+j+k),
b=~ j+h),
b3=2f(i+j—k).
LTS

Kh:h1b1+hzb2 +h3b3. ‘
MECEEHEHEIA. 160K
2x

dhllazhszmv
TRH AL TT Sk SR (R hohs) BT [B] BE
Ay, =T
hykohy K,
_ a
LU —=hi4hythy) 4 (hy—hythy) P+ ( by hy—hg) 2]V
O IER FRAER IS

o (—it o,

a; =



32 By ERSEMIARES

02:%(1”j+k)
03:%(i+j——k)
HEWETERHN
blmzf(j—i—k)
bz—%"(kﬂ)
bazi’—‘aﬂx
Mﬂﬁﬁﬁ(hnhzhs)éﬁﬁlﬁ]ﬁﬁil
d _ 2w _ a
T Ky [ (hythy) 2+ (hy+hy) i+ (R +h,) 2 ]7V2

10 B3R B O 3L 7 ARG 3L J7 454 o, R R B 6 T A0 R
HHIZ.
(& &]
B R AT L 0 ST R R R A AR R PR TR (udohs)
Y T[] B2
dhlhzhsz

a

N (hyths) 2+ (hythy)  + (hythy)
AT LA L), T 6] B K B 4 T R (001). W6 iZB 1S B ACE

O EBE) (1. 32K, B BIK & 'Rk 3 ~——
W E BBy (110). WRIE R AH & @ \
Loy SR, FU EHHERNI0 BT . \
BRESBRENE wAREOHR—2s | |\
fEREREGE L BB L uBREY L

MAIOSBEEZHEHE REHL EREN
FI#A % M1.14 KOTHFSER



v 34

miﬂjﬁﬁs@‘ﬂ‘jﬁﬂ%%ﬁﬂﬁ%ﬁi%cp%B%ﬁﬁ%(hﬁzh:a)
(] TH] 8] B
dhl"’:”':s:

by byt by 2 Chy—hy k) 2 (R hy—hy)?
A EY HREEAMSEERE (111}, BAES 15 S5, X T

O e, dR ISR (R hoh) 5 HEE*Eﬁ(th) ISEE S E P

(hkl):-};{( — Byt hythy) (hy—hy+hy) (hy+hy—hy) ).

W an H A B (111 A B3, 18 B3 &L T R X R Ed%ﬁ]#aﬁmﬁ
{111}. ifelBE B KW dh T LAY S B3, Fr L BB s i)
Wik RS RENE. HAREHNE— m%ﬁ&*ﬁﬁ?%%@
E.oBEL s BEREAQIDEE EHREESR L . RENZK
&S E R

~ 2 a
5 -

X 1.15 WAV Haalk

12. WFEA SR ( AyhLhs ), CRYALAY) R CRTRYRY) J& T 16— &
R

B
&



34 EaEmEFSAN RS

hy h. hy
Ry Ry Ry =0,
A VA Y
[ %)
WA R EE FER A bbby, W E T (hihoks),
(hih5h%) B (hThSh S BB HE K 4 Bl A
Ki=hb,+hyb,+hsb;,
Kk‘:hflbl+hi?b2+hgb3-
Ki-=Hh1b,+hob,+ h'ib;.
BEABERGEFR, EMINXERMEE 7. XL HEE T4
%% K, K, K!, B0 K, . K} K, pi FlR—FE L, TEH

K, (K, XK})=0. (1)
FAEARFHXER
o mlbxh) | _onlbxb] |, _oabeh]
0 Q] 9]
e

(RLA"—RIA") by X by

Q-[ A A Ry R, N By R 1

= a. a a') L]

N L A A IV T A I

AP hERERER. TFEER

1 . h’l hfz hlz hls. h’a ]1’1

—K, « { Ky X Ky) =h +h.

Q h h h 3 h’{ h’g’ 1 h,z, h'; Z2 h,; h,],
h’l hz h-3

=k, Ry R,
Ry R RS
KA (DT, 1B



F—F mEngy 35

hy h, h;
hy hY% h%|=0,
WKL R

13. SHTH (hihohs) s (BRI R R S 5 5
R=la,+!a,1+{:a;,
V47, iEBH
hz h3
hy  hy

¥ lzﬁ’

[]:

hy hy, h,
B, ha' 3=|ha A
(8 %]
58 (hhoh) (R BEH BB KRS 5H,
K,=hb,+h,b,+hsb;,
K, =h'b,+h%b,+h'bs,
BE'H@.WT%EZEJH#—%Kh ﬁKh'ﬁﬁaEp—lgxhXKh'jFﬁ'- 1i1)

h, h, h, h; hy h,
K, XK,= b, X b,+ b2><b3+ bBXbI
hy  hy Y kY Y hY
ﬂ*l: hi h, hy hy h; h, :I
= a.ﬂ al az *
zelhy kY hy  hy hy R
itqj Q" =b, (b2><b3)jg@l%ﬁﬂ@{$ﬁ]wahazvﬂ3 %E%EE@E
x.

E%”E%mj.(hIhZhJ)’(hghéhg)ﬂdjfﬁ‘gjlﬁaﬁuR[:l1a1+lgag+
Las AT BV R F1 KW X Kw AT ML 4101500 FTEUA
hy h; h, h hy h,

l= : .
YV Ry k) Ry R

2: 3:

b

14. SHIERE

u=la1 +7?Iag+na3 .




36 BUAPERZEFIRREF

v=[a,+m'a,+n'a,,
w:l"al+m"ag+n"a3.

H\:Eplﬂn s N ;l’ ’ﬂlf ,n'.& lnsnlffvn,’fgﬂg%&vﬁtﬁfiu W W E]‘iﬁﬂzg%

RS RIER
z zf [”
m m m'"=4+1.
(% &)
ﬁ@ﬂi‘“:

LIRS 7/BE Y R P R s vk s R MR B - Rt a2 3 T N:OF 53
LOHEMNUERBEHESE, BRENENEZRT. Hit.a,v,w
WIEERRN AR GR HER ey, w R RRER—E %
THEXa a,,a; BREERER,

lu » (v Xw)|=a, - (a.Xa;)=1.

(1)
¥
u=Ila,+ma;+na;,
v={'a,+m'a,+n'a;,
w={"a,+m"a,+n"a,,
ANu+ GXw), 5
u-+ (yxw)
=us [(I'm"—m'l") (a, Xa,) +(m'n"—n'm") (a,Xa,)
+(n'l"—0I'n") (a,Xa,) ]
=all'm"—m' ") Q+im'n"—n'm") Q+m(2"l"—U'n")
A A
=m m m" 0.

n nl nﬂ

¥ EXRAMDRKSE



F—E GENEY

37

/ !’ "
m m' m'|=4+1.
n n a"

L=

ai=xrutwtew,Lu,v,w XN, x,y, 2 NEEHE.

R
u=la,+‘+ma,+na;,
v={'a,+m'a,+n'a;,
w={"a,+m"a,+n"a;,
A a,=xu+yv+zw,i8

a,=xu+t+yv+zw

=(x{+yl' +z{Ma,+ (xm+ ym' +2zm"a,+ (xn+ yn' +2zn")a;.

BB RA
lx+ly+l"z=1,
mx+m' y+m'z=0,
nr+n' y+n"z2=0,
mRAESE
1 ll lh‘
.r=71§ 0 m' m"|,
0 n n
l l”
1 "
yﬂ"z m 0 m ’
n n”
;! ' 1
~1 m m 0
z A ’
n n 0

A H



38 EEYERSEMIAIES

l lr l"

m m m"

A=

n n n

HFz,y,z IR RAPH =T FHITIIXHNES N ER .2,5.2
/ /! /"

n

==*1.

m m' m

15. X FHECL Fdd, SRR EIEE N heD), K
Xt R AR R R P ISR (hhohy). BHEH (hhhs)  RITR
W BB (hRD).

(B ]
H(BEAEYHEABEYQ.DHDXMA MO ERBEOCLF SEE

B AR R OB R by obyobs 55 AL B Ao 9B R 0
b, c"HILFEN
b=2(—itjt=(—a"+b"+c"),
=2 j k) =(a"—b" +¢"),

b=t j—k>=(a" +b" —c*).

B
ar=%:—1r :%(b2+b3)
b*=zal‘ %(bg—#b]),

*~31‘k—-1—<b1+b2)

2
b SR (hkd) T H 1 BG4



F—F RENEY 39

Kw=ha" +kb" +lc” =%[(k—}—1)b1+(1+h)bz+(h +2)b, ]

== ‘;—pKhlhzas = %‘P(’hb: +h:b,+hsb;)
Ko, 5508 T IR (ko) IE 5. G, 75 € 5060 T 1 9 B8 B 90 3
Chil), T JERRLAE bR R PRI A XX

Hap BRGHD,U+HR) . (h+ROBIANE
[] #
K, =hiby+hobo+hsby=(—hy+hy+h)a” +Chy—hy+h)db" +
(hy+h,—h3)e”
=p' Ku=p' (ha" +kb" +ic").
K 58 HE KR GEDEZR. ElL, & TR & H RS E B (hhahs),
W T AL b7 & P A TH 5 5L

(hm:}% ((—hy+hodhs) (hy—hpths) (hythy—hy) b,
Hoedt o' Be( —hythyths) s (hi—hythy) (bR, —hy) B 255

16. IEBHARTELE 5 B BE#E 31 ¥ .

(R &)

MTEFR,A,B R~ OB SH A B Wk .
MRGETO SHEHTHEAFEHATEFFER 0 M, A B
P AL ERNEBEGES A SLFRLERE KA. W
RESHELO SNFEMYEETEH O A, S XIKE B RED
BHEPIRZAS. (EATEIER: 0 5, B S5 B &b % B b R L
EH S JUEBEEERSAE—BENEFITARS L. &
®1.16 vJ50,A B ¥l 5 AB @& %47, FAddayI R A HE®
AR, S0 Z R R e, WA



40 EEMERSENIRES

F1.16 &EHEREX TN

A'B' =2a|cosb| =ma,
Hervm ¥ HRZABEEE TS

2
T En 15
g T 3m
m 0' 6 2 L] 2 ]
_1.a_% 2% 4% 5=
m=1:0="3> "% "3 3

m=2:80=mn, 2x.
5 A3 Bt £ BE#E 3n/2,47/3,5%/3 2 B % T IR 4 BEdE =/2,27/3,
n/3, B UL da 4 X BREE Th BT L IF R SL K6 M R

2 T =
2W, My Wy —y .

377 27 3
LHEMEBTE B

21!9 n:1g2y39496,
n

PR NECRIAO . BT, f A B IR R A 5 BERER
PRl

17. FIHXHRBAEEBARARRZNBHEERRN

, e, O 0
e= |0 YY) 0].
0 0 &g



¥—E BBNEH 41

(R %]
(R R HR) (1. 2D T, B A B—BEss i BRI e, 1

an VR A LR e TR 2

£=A'eA.
X7 A R, Gor (BlaYBE180°HI 52 (Bl BHAEFE 12080 B X BR
e, AR R R 51 5l

1 V3 ]
—2 2 0
A= 3 1
—2 T 0
| L0 0 1
RIS A dh R B H BN

E:

g m m
w 3¢} —
— — —
m m m
[ ™~ —
o (3] [2%]
™ m m
[ZX] [a] ek
[ [ w
S

M e=AleA, 18

¥ EXRAe=4A. 1§



42 B SEN D RIEF

€1
0 &y }
0 &5
r _31“511+%€22 ‘\/4_—511‘*‘{ €22 “%523
= “—\/4_‘ n‘f—\/_— 25114‘ ““'é_eza
_V3, 1, 5
i 2 32 2 32 33 |
i BT 1§
€3=0,
£3=0,
€1, =Ez.
TREBRASARRNTBEER
e, O 0
s:[o &N OJ
0 0 &y
18. KiE=A&ANEBFLET=A&A.
(% =]
MT=ARAR H=1REXEMNK/NES, HEMHEER L
i AR %, B
lal=la,|=|b|=la,|=|c|=l|as]| =a,
a=f=7=4.
MM EARTHXE. G
_lo2xla,Xa;]| 2ma’sing
|b, | = 0 =""n =b,

by | = Zwr[a};(al] :21ta;28'm9:b’




EF—8E SRUEMEY 43
X 2ra’sinf
b, | = 21r[ab azj _ na‘r;m —p (1)

by 5b, BYZH N0 by Fbs W13 K05, b;
#
b] * bz :’)2(,'056]2

. (a3><al):l

- [(a,Xa;) Xa, ]

BOMHORBE

cos’f—cosf

~ cosfl(1-—cosf)

556, #JK R0 T

(2)

—cosf

cosl,=

H b, * b; Flb;

sin’d 1 —cos®d
* b, EJ"T%
—cosl

1+cosé’

—cosf

1+4cosf’

cosy; =

C05031 =

" 1-+cosé

W REREER D 5b, X b, 5 by HIZ A, 5 b, B SERH
H XRF=ANERBRHKESEE, Ebﬂ]ZlEﬂE’J%%tﬂ*ﬁ

& U= ARANEBFRET = A& A,

19. iR NAEHEH X HATSHHLH & 4.

(% %]

K117 " T AABREHN—I SR, -1 aRE s

JRF, e A B R 5 5 R

r1:09



44 BERMERSEMNIAES

re=2at+Lo+Le |
M RERGS FURTREEE |
fi=fi=f. ¥ ERERRN L0454 HF 0 |»

2
I"hld:: Efjeiz:m( huj+kvj+[w1) ,
- = M1.17 AHEESR
F;.,u:f“l“feiz"( %h"i-'é'k*l'-lz‘l) .
(hkd) da TH ik 5 | B2 B 417 5 Y6 09 B5R

JOCF,y o Fly= [f+fei2nx( Zppdardy) ] . [f_,__fe—fznx( Lhitardy) }

=f2+f-2+2fzcos[mt

is*-h+—32—k+z)]

=2f2{l+cos[nn %h—l—%k—i—l”}.
mER5, HEY
4, 2
n{—3‘fl+‘§'k+[} = &,
Bf, A BT Y. BB AL BER BT M T,
(@) X n HAEET, 20 Y At H B, HIRIE
n(§h+—§k+z] =#¥,
YA =1

4,2,
3h+ Bk) —ﬁﬁv

n

H1 %0

2n(Ch+h)=3X A¥ =3 EL
BEHT A, ¢ HEY, EXEREBE GHESH. BREFRR T
#. FEAFER HBBH RSB, U AENEY, TR
REMAE. Em



F—F RENEY 45

SRYRS R

Bl
2h+k=%x¥§k=¥ﬁ.
(b) 2 n NIBEET, H
o Tt L] =5,
5

n(4h+2k+31) =3X ¥ =T H.
EXEWERE AWETE . BRUAML. FEMNTER N
BEHEEFIBN il n AEENBREL

B EaR VR W, AT S TEE R 4N
n=4%,
[=38%,

2h+kz%><¥§5l(=%§f{).

20. FIEE N 1. 5405A By X J6xH4E € I8 8 K VEHT 50047, 1
frgr?”ﬁﬁ%ﬁajvl\%ﬂ?%ﬁ%?ﬁﬁﬂ‘?ﬁ,%%% 1-1.
*1-1

Fe 1 2 3 4 5
a¢°) 19. 611 28.136 35. 156 41. 156 47. 769

CHEE R MiEk L5, K
(1) A7 5 ot 0 R ) i T 45 35
(2) T Ha.
(B %]
(1) X FLF & iE, sh EE (kD I E [F] 3R



46 EEHEH BN AR S

T VRET
DR P8 S NSV

2d pusinf=nAa
AL A

sin@—-——z—;{;\/(rzh)z—’r (nk)+ (nl)?.

H W sind 55 S EIERO-FHFMAFRMIEL. B SR FxEFA]
ﬁ] :
sin19. 611° ¢ sin28. 136° : sin35. 156° : sin41. 156° ¢ sin47. 769°
=1:1.4050 : 1. 7156 = 1. 9608 : 2. 2061.
ALY b &R LT TS BB R n (R 4+ 0 A G BT 4t
oK. BIb, XF R AT & A i /DB K HE S B9 1T 5T & R R (110,
(200),€121>,(220),(310), 1
V110224040V 12422+ 1%:4/20 422401432417 40
=1:1.414:1.732: 2.00 : 2, 236.
M BT AR IEZ Z L S ST A F M AR Z AT &
H, “HWER LY. FEM/NMMIE, TREEREHREERT
B E IR AT A KN R TR AT R A AT G ST R B
(110),(200),(121),(220),(310).
(2) ¥

A=1.5405A,0=19. 611°, (nh nk nd)=<(110)

A

an9==§%«/(nh)t+(nk)%+(naﬁ

PR ERE S E B a=3. 246A.

21. ¥R {e 20CHY, 15 B & /D A9 = A1 5F A o 9 o 812,



F—F BAUENEGY 47

11°38", 14°18'; ¥4 £F 1000 CAY, B /Mgy = A A7 & A 53 51 38 i
7°55',9°9,12°59'. EVITE L RIBEEVE Bk &8 N LT 45 .

(D) RFPTFE20CH 1000 C T, B &R TR LT 4512

(2) £ 20 CF . BRAY % BE A7 7860kg/m*, 3K H &b & # L.

(fF ]

(1) XFT5L77 SR . b THT TR (hRd) 6 THT () BE

CVETRTE
i prig R AR

2dusind=na
R Ak K

sinf A
NG F (kY F (nlyE 20
A W, sind 5~/ (nh)?+ (nk)*+ (nD* B IE L.

St P03 TR SRR, A7 5T 18 15 B 2 (R +-2+0) o ¥AT,
NSl 6 TSI EAEEM nh+E+0 BN SR EHIL,
XF Y B /B = A7 5 A B AT 6 TR RS BTGR89 (110), (2000, (211).
XEAMTH AN EEECE AT RN

VIR0 284 0+0: /28 + 12+ 12 =111, 41421 :1. 73205.
BIE20CHE, B/PY =M AN EZEZ

sin8°12' : sin11°38" : sin14°18’

=0.142628 : 0. 201591 : 0.246999=1 * 1. 41340 : 1. 73177
0L 820 CR /DI =TS AR IEZEZ L, 5RO T
EREE/PMI =M AN EERT AT R R
BT (FEERE - METRIRERED. H T LAHER, 2 E 20C
Bt A 40 7 2

St FE O T IR T E R vk, nk.nl 2 HERR L2
FABELRS 17 ST K X B /M AT A A AT S IS BUIR R R




48 BEYER SR RIES

(111),(200),(220). X= M AR S EIEEFH N FH
Rz H
V112412428404 0:/ 224 224+0=1:1. 15470+ 1. 63299.
BRTE 1000 CBY, I /NI = MT S AR IESZEZ I
sin7°55' ¢ sin9°9’ : sin12°59’
=0.137733 : 0. 159020 : 0. 224668
=1:1.15455: 1. 63118.
W0 BRAET000 C R /MY =TS A 2 (B2 B, 5RO
TCR i /M =TS AT S RS BT M AR 2Z otk
FCRET, B G W] LAHE BT , €K 7E 1000 C B A T 052 H7 45 4.
(2) BREE20CH B O HEH, — M RBEAFRAIIRETF,
RIEFHRBEAIm, BIEER e, WRAEEE

_2m
LR U]
a= 3 Zm
.
— MR RE
_55. 847107
6. 022 X 107
B 5188 7E 20 C T S R 5 3
a=2. 855A.

22. XS EAK, BEIEEN (2DM SRR W —
FATH RS MEH T AR Z.

(& =]

B A E S 10 B A, X T 0O L gh ik, ST R (hokohy) BT
&) BB



F—8 RUNEH 49

'\/( _'h1+h2+h3) 2+( h1“‘h2+h3) 2+( h1+h2-h3) 2.
RS 15 B AL FE O S, SEER (k) 5 GE
R ARDWIFEBR R RN

<h1hzh3>=l%{(k+z)(z+h>(h+k>}. (1)
¥ ERXRARIR B

d"l“'z"s =

pla
dhhh = .
YU 2 VRHE R
Rl A 3L 77 & 7R 455 B 45 %05 T K A T [ BR

By CART F 3L 77 ék £ , PR 25 o T 4 000 AV Y & TD R ) T (W) BE A 3% &R
%

diy =

dhlhzhsz%’dhklo
¥ EXRARELIRRPHAILERHAR
2dy nirsinf=n'A,

17273

2d}.uSifl6=nt‘
=k

W ESERO2DAADR, B

(hyhyh3) =(301).
BEXRTH,p =1,n=27". XHW, M TFHEPHERQ2DHEE
B R AN/ MRER 2. HER, N TEHERQCDHREE
B, EN—RITHEBEEN. M TFFWHERQDHSEE,. BN
—H MM EFCNIEETTAEH T REE. K118 3BT



50 B ERSEMNSIEAES

(121) SERER 1 FATHHER. 1 53 MEMERE R dw, ¥ Ti%
du R 1 RATE.F

2dusinfd=A.
SRS RERL 18, EXGHE1 F3 muE~AEMEE. i
Rkl 53 REmEMEREN MK, d#ER, 53 REN
RSO ZE R 2n, NIRRT MERAY. EERGETFEE
A F& ORI [R]FE A

Bl 53 mEPRIEFRER 1 METRE. EXHER T HWEF
Z AR AL R« AT SDOE R E AN S. X0 R E $is

[ ]
)
[ )
/\A
AY
/
Fi
G
4
]
[ %]

— »> ;v & L
- - L 2 - 3
E1.18 Q2DHEM RIS
¥Q21) 49 ST RE— R AT S 7= 4 6 JR .

23. WHE—ELCLTEHARE, GEER Ve EHER
i, CMEHMETN AT EBHBELR N R, KRiE
L mpA
A VRIELE
Hbp R—8¥.0. B8 m M EBFES D SEH KA.
2 0 1. 19 BRI 518K,




F—F AENEN 51

#1.19 R4t

(% &1

Feoh B @ T, K IE W F 7630, I F 55 3h. g AW]
UERs A ESHMELN . FREN — M EBHE L BT
180465 o T BE#% » 78 70 U STBRBRTE b A A8 M B A — > 1.
R ERLBEL EE— RAERIR X AR R m. KK
LEUE—BRAELER T — M EE@E.

T2 R & K 1Y) -5 % B ) B G T T 4 0 (el , WU B A
TE] f T8 [B] B

) A 2x
d*= IR‘:’zlsl - |l1a+lzaz+lsaai '

E:F'IE%%RJI:E%zlla‘f‘lzﬂz‘f‘lsas SEBE U LOER, NS
Fir. B 1.19 78

md"”
2n

A
Hp2n/A RX XRIER, BN S BRI AECASHHER
B S T B BB (heD BB S WL, §L P
Riu=ha—+kb+Ic
5V, MAECIFEHERERSFRERA XA

sin@, = y



52 ElA S EHS TN I RIEF

a=—a,+a;+a;,
b=a,—a;+as;,
c=a;ta;—a;.
BIEE;
Riu=ha+kb+lc=(—h+k+Da+(h—k+Da+ (h+k—Da;
=pRu 1,
Hbp B(—h+b+D, (h—k+D . (h+E—DAA¥. Bk
i}
| R | = | ha+kb+1c| =a ~/ R+ R+ 12,
CIEL
mpA
PRV L EN TR

sing, =

24. TE20CHH B KEEME —RATH AR 47. 75°,7E1000C
B R&46. 60°, KERI LK R 3L
(% &]
WHATH IR ke, £ 20CH B H BE N dw, &
1000 CRY R B BE A dhur, MU AR L 4% X G AR 1B
2dwsind7. 75°=A,
2d}ysind6. 60°=A.
Bl ERRE

dhu __sin47. 75°
du{ Sin46- 60°

=1.019.

R 2 Rk R |
. (diu“dw) _ dﬁ_ ) 1 .
T dw(1000—20)C \duw 1 =1.94X107/°C.

o

" 980°C

25. EHX HERHRL A #HBEKOZ MR RS, RIE: 4
A2 il S
12+k2

2 —k2+lz,ﬁ_§ cosY =



F-8 NG 53

—RATHEEYZ FERA, Py BASNELRE O0Z Mty X M.
(& &)

(1) BE—
B iz 5 A=
2dsind=A
IS b 3 64 T K (hkd) WO TH (8] BE
dhkl:’ =
EES)
sin0=zia\/ hi+ k2412,
BEHMAGFRALXE
sinﬂf—‘kz_ll_lz\/ h®+ R+ 1E,

HERMEFTE L X XAGFERL SRAERLHXAR. A
1. 20 iy JLAaT K £

?Z

B1.20 ko SRHFERKHXEM

0=~
CTRE



BEHpERSENIEES

54
sinf=cos g—:ﬁm.
A
oo Y [1cos?
2 2
Ex

1_ l — [ 2 2 2
cos um—kz+lz\/h + k515,

k—ko=K=hb"+lc* =k = j 4 20 3

Hepy Mz 252 - 8if0y i mmBaRe. TR
2" ) 2‘“ o
k=kotk 2 5412 3,
BTk EYZ FEHN U —RMTHFREAYZ LEN.

(2) BB
i&x, y, z PR FITTa, b, c B9 BALI K175 Xk Ha, b,

c M EAD N A, 8, ¥y MHF
k=27n( cosax+cosBy+cos?z) ,

k0= _____2__':_'(%’
B 1 R RG] 1R
k—ky=K=ha" +kb" +Ic’ =2—;!( cosax—+cosfBy-+cos¥z-+z!).
TR

a+*K=h2rn=a 2%tcosaf,

b+ K=k2n=qa 27“00318



¥—F RENEGY 55

c* K=[2n=¢ ZT—t(C(:-s?’-Fl).

A
B LA =15
cosa—‘?,cot‘-ﬁzgl,cosy l; 1.
H
cos’a+cos’B+cos’Y =1
EE
A_ 2
a hEEEAHIT
B EX 5B MEH
A__a
a kP41
LB A=0. TR
h2r. 2=

ha' ==—"-x="cosax=0,
a A

k=“2'f( cosfBy—+cos?z).

R —RATHLAEYZ FEA.

26. R FHRB A BREAHEFHE,EA.B RFRES
T 5120 fa B fo NS X HREE TR T4, EW

(1) iR AFMER acosd=nA,a ZRBEE.0 RAIGHES
RFEER A,

(2) M0 NEBLATHBRELE T | fa—faln

(3) i1 fa=fu tHM.

(g %]

(D mE. 21 iR RIEFREFRENAHERESRET7H#H
JRE. AN X EE TR, A BB R TR



56 Ea&HERSEM SRS S

E1.21 X %iEst

WY FE £ N acosl. Y4
acosf=nA
Bf, % A JRF (B R T) MBS A HOLE R o, B B AH B I
o, JE AR SR 13T 5 .
(2) —PMEHRAEE A.BEIMET . AR TFHLIRHA
(000),

1
("2—00) .
7 5 6 B 3R
Icc ( Zf,-costhhuj)z + ( Z)f,-sianthm,-)2

= (fa+ fscosnmh)?.
M ERTTH B A B, Y0 HAYE, S BREELT
| fa—S&l%

(3) B fa=Fe=f  Zn BEYE MR EIHO. X, A
B F5 B R T B A A8 L 22 Ky, 4 ALAR I, ELAHSETH , BORS R
HIEAR.

Y n RBRL, 78 Ve R T I

Toca f2.

B EfeI%n A

27. IEH . Y HEFHILER BRI o(r) 5 F [ F X, R Fi



F—EF BENEH 57

SR —EH.
(B &l
HOEEGEHEYQ.3DRXE, BEFEsE T

fs) = J eFp(rydr,

HETHILEI R o(r) 5 [E L 8T, 17
e(r)=p(r)
§ * r=srcosg,
dr=2nr’singdgdr,
AR s B AR AR m. TR

fis)= J‘e"%\g"’P(r)df = Iwre‘ZﬂAMp(r)ZTtrzsinqdchr.
0 Q
fE R
__2Wsrcosg

T = A *

2rrsingd o= — ilci_x

B3
f(s) = J:o - ');r“p(r)U_zmﬂe"’dx:]dr

2nsr/ A
2TSsr

_ J‘"" 2Ar :
=, o p(r)sm( e
ERBS R B—AEH

dr = R,



1. REHEELHEXN MG GRE?

[ +]

ML &P B TFRR/PEREEAERNE T EFLHM
A YRR F A & — R F L B AOE FIL ER TR BX
—METFHEEEHIRRLTRNRTZE @83 ES 5, B8R
RFPEZRER BTFHEP. EBTFERETFHRIARAZEL
N ERESGF RFERKERTESRTFRENECHER
REE. 2 FHEET.RERBELEE2ENIRTH N T &
. BEBRENERDEEREEL . dBEG 6T . 44558
ARV EFERMESE . ARSREPLLABES HREE
EXECHBS A -TRAEKNEFES. TR, A RES
BRUNSELHH X

2. MMERECNIRIRTFESHNA?

(% %]

ARG e, B FRANHEFRAREEN, ERFRIIFiEsyd
B, ERF 2 EAREFIGEN S AR REN XN REBRS|
NEFELT. U ERARRETHGHEN.



FE RUENEGS 59

3. dfEES S RE, KA NEE, IR FEIBM EER S A
X 52

(#F &

B Bk A b T B P R Ay e i, el R SR R IR AL
M— T EHATFEENRR, R ARENLE S

R # 3hRE 5 JE 1 181 9 #H B 1E B 3468 2 F08 S A B9 I BE.

7 OK B, -F R FAEF SIRZNAE. EFSRIESETHHY
HEEREENAMEMEL /NS L. Brl, 7 oK BHR- TR 5
YE B RER A XMEE ST REME S L.

4. R IR 5 e/ BT AT 205 2

(% %]

HENFETERBEUETENNRASRENRFE L
EEAN HAGMEFRE™EEXRHERS. R, FFHEMY
HEFERREMBRTARAGERRTaMEER.

5. RTEIMHEFRERMRSHERAGMX R EESMEH
=4

(& Z]

ERFHS ARG PHEFEFZ SRR EES 8 & kg R
FOREIAET FEEH. ERIIIHERT,RFRINEZSE /N
P—ERE.RTEAHRERS. YHER D SRI]HEZR, 5
FEXRIABELESRE. TR AEELPREEZSRE, K5 |INE
HEFF AR — A a]. LAY AR 4R IR F (1 4 BE S o, X4 AH AR IR F IR] B9
R r>r BRI ARERFER; BHMBEFRINESR <r B,
HERFHEFESER.



60 EA P M S AR S B e

6. e G it oA Mg 7 e

(E %]

BN A-PNETHETHRH . TVA VA VA A R
LR MUFRE-IAF S METE  BRBEEAG -NIPHF,
M (8— NI, X RIL NS Sny “tafiE.

HA S HTTE A AR R B 07 (o] b X S T 1) R O R T I R
B HRM T EX N FE EXEEFEERK. SRR
EME Gy TR

7. P E S HEFRFREERG], TR PSR, B
FEREETHE KRHER T, ol g e 2

[(F %]

HEE S BRI BT B F. BN EEF MR, X
P THEFaREEHEAMEREE SWRE. HEY4HF
THRSREN, HFRBHEERFHRTFZRE TSR
BT EERAHER A, ER RGN ERIBIEK.

8. R —THHRETFRM— I BF—EER A IR
2.
(B &]

YRR -t FERAE T, X FREE
HHEARTHRZER . XM BT ERFEANECRIGELXTE
—EXTESHMEFHHEFE HXMEFERFEAELR
SIRER—TH. B, HPERE R EFERAEF
G X TR FHERRERTPHEETFHER. B, — M PHEET
R — BT —E B HER.

9. W] S eE Stk BT ] R B RE I EARE R R ALY



(& Z]

ERFRE-NETHTEAERF AR FAO AR, a5
AEHY R/ AT SR BE B IR 7 34 W F O SRR S5, — NI T3k
BT TR R A RE PR A T EAEE. il
RS L, X AHFHRERBK, AP HEETFSX A 8T
RIS RS, WRLRIR, FAAEA /i vl Ik 1733 e
FRIRARS. FTHE AR DNRFE TR AR K/
RERL. Fr s RE IR R R A TR B RS B R E

10. At AT Z SR AFERLEH?

(¥ Z]

RGP, RPBMERFENAR  ERFEFLE5HEHH
TRTFZHEOECHERTHMMKEEMERTHRAK. FFE
BAR . FFLE5HARTHTFZRERRES. ECRERIK.
BT A, 1 % & R ) 454 S B TR 4.

11. fiR7RL$E?

(B &

ATHRBEEAMAPREFREA 4 M SRMILNE, 1931 il
K (Pauling) fMUH 3€FF (Slater) 3 T 2L HLEH IS, BIETH 4
A #hr B, B A5 BT R %s!%pg?’zpy’%p,%%?&,Emlﬁ;ﬂ\:fﬁ%
B, EfIART 4 MHFWETE

1

h= ":'2" (o, + @, +?’2p_‘. + @, )
1

= ? (@ +9°2/’_r T Cop, T P, )

1
= 2 (P —@p t+ Pop. " Fop, )



62 BIEM RS EN RIS S

1
b= (=P =P T P2

4 ’1\%?‘5}%”5%%,5"2,%,% FHGE, ENAETRA TR (R
(FERDEEEIEL 1ER 4 3L 8.

12. (RA A By ko 99 E B HE R E R iR 0, i B R

FIE R R ?
(B %]

f(r

l
rou\ r
Ei2.1 BE{&PEFRISERS

WP 2.1 FiRro BT AT 7 B 22 BRBE, Y I —E 50 A1, B &
HIFE RN, o BHE TR R E T EER AR, @
ro MHIE LR A AR E BRI FHER /1. B, B 4 64 9904 78 55
FEHHRERARE.

13. Bk 2= B R W BN AR 2240

R

[ 44 32 B Sh S A R R A2 B, S T B JE T8 A i Sk B R
PRom RS, iR TT A Jy i A AR IR T (R A BE S Hro, 24 AR SRR



B8 RENES 63

Bl BE B r>ro B, R TI E ERAER ; A WIR-FRIFBE R r<<ro
it HEF TR LR, HEEZ T R <o, JRFIE B HEF T2
M EX—EE. SEEZIEE 7>, FEF RGBS G E
X—EE. W, BREREWNRENHORAERERFEFES
MEEMD . XMIERTBRESTERI . NEFEHEFN.

14. FRMOBBBEY, M BM—E N, EEXG LR
We . kb B FE AR /MY 3R 2
(& &)
X T AT A A MR F R IR R A o BEEBE. & r=r+
Ar, WIH
r"= (ro—i—Ar)_'":‘—“ro—"’(l-i—%)*'"‘w"ro—’”(l—m %f),

Ar

r"=ry"(1—n "r—).

N Ar/ry RATERE, BAE SRR R, FFETAES, B LU F 1]
RI1E R 5

__ A B_ A B AmS BaS (Am__Bn
f__ rm+rnw rg;+rg+ ro rg rg. " S.
%
Am Bn
T Ta=c
ry ry
f=cS.

AP0, B —E 1. RS ReY Bk e N, FERS AR c K.
BEHBERE GV RIE, ESIMHEETLR. BEHH RE
EE R, ER R/ E RS R R B, MM —
N EEREBIES JEBNE. MXRHEX B, $RIA W
A7 9.



64 EEHERSENITIES

15. fofp— (T —8BIE EO N B4 B4,

XEft A2

(& &1
gulE 2. 2 BN, E R EEF R —BEEE , KRB B, AEE

MEE N Aama BENEERANE, N mkE. EgEeh, mE
2.3 o By gy i) S A A if e A AL W] L L R 7 T6] 4 F BT AR
BUH 59 SME LR K iy 77 1.

F— ! — F

F ] — 7

T -t j—— F

B2.2 frfeedeedmn g

F— T J— F

F— f— T

T —[ l—F

2.3 EGEEHESH NS

16. BlEPRE—EBITHARNY HEH X FR?

(& %]
LA B, A P 4T T B T R — R 8 b T, i e
BHERR ST 21 Z 9 F14n P 2. 4 BTR.



£_F BENES 65

P2 4 fufeat ik BT R BN

JEBHE P28 i 2. 5 B R,
T—-—-—ﬂ-———r

M2.5 Ea@EEBTHEBGN

HERBUCTKRE, B RUCKH B E BT, AL ERE LA Y, @
FUC M 1 6 B 3 RN 58 T TR

17. RSN dh ik — sh B EL — 40 < B A (e S 48, &0 0 E
MIEFEREDT,, L GE Z M BN E E ¥ e ?

[ &

M ehiKa, b, c HIRFMEIRIKEBF R (0, 80b, 8 )M
i) A L e pt 5 AR MBI, MRAFN AT, K3
S, ANRo, HM W WA A A 0. BCEEYWEEE) 2. 55 1%
T1=C1131- &Kﬁﬂfﬂﬁﬁﬁﬂ%m{%)ﬁﬁbﬁﬁﬁ%f'JEH’(E?'SJ
AL E . T,=F/A, S;=AL/L. T&,cu=FL/AAL.

18. HELEFENNHBENER . REZHANF=—kx,k 5
Cuﬁ‘m‘%u?

(% %]

LT KEZN A

F= %C“AL ’

KEARKEAL ERENBKE . BHilt,
A

k= —7cy.

L



66 [ R RS S E 5 S

Al 0L Ay R ML SIS E R M BARE AR 8.

19. BEEFHN A SHEEREFHERE X K7

(% &]

B R B A, BR R A IERN T, T, T SRBHE TR E
RS BT, T, T AR THRERAAETHERES. HVE
MEVEH NS EEBREER, W Ts, Ts ﬁﬁﬁ%lﬁﬁﬁiﬁ?
RN, BEARKPAFES I EERBE - FITHERS. X2
FABERE T TRIMERLEXKRE FEHERGZ . KESHE
7 F I AFRAEYI 1A 7 A A

20. EAFRIBRNKSHEEREKTEENRAAER? B
47

[ %]

HERED HAE R BN, BEEPRUEEENE, Lo
BUZK. IREABEH GBS FRERX, 2 FEARFEM
YER 7. RFE G 08 H J 5 i B R R F WD BE B />, JR T B R X AE
EHREAER 71, EFEYIRER .

b |
1. AR, T &R AV, AFRIMHEERE U, W
SRAEEN R FEERE K

mn=-§+§,
L
(1) HRRERE N

y 1M
K=Uelgy,




E_F RUNEGS 67

(2) 3K RO ST G5 F HE A 2 1 A (R R (R S B
(% &)
(D) BRI FHEN TR, NS e N

Ulr) = %E zj:’u(r,-j).

MTRkREENRTFHBESRENREFHEMHLOEEZ.H
B AR ElZENER, TREEXE KN

!

U= NE u(r;;).

J

RRGE BT E Ay R, WA

r;j=ajR,
S
' !
Am=2 _1,;1 A ZE is
FE ¥ ja;
B3
_N|[ _aA, ﬁ_ffl_u)
U=21"®" TR I
EHE R=R,, M ERARZHU(R)=U,,18
N[ __aA, @:il.z)_'
9 R'6'+R{‘, =U,. (1D
V8 & F
dU (R) —0
dR |«
5
N maAm_nﬁA,, .
> | Rt T Rp =0. (2)

B (1), (2) FRA O] 5



68 EHER BN TS

2U,
N(m—n)

2U
N(@m—n)
FEERMERERE A (S UCEEDRAE 2. 19 ]

o(fg
9V, \ IR

aAm —_ nRZ)" L]

BA == n!Ro

K:

=y
Jim

1 N[ _m(m+1)aA,  n(n+1)5A,
K 9V, 2 [ RT + R? }
_ 1 ﬁl:__m(m—i—l) 2U nRy +n(n—|—l) ZUomRZ‘,:I
9V, 2 RY N(mn—n) Ry NGu—n)
mn
("QV
HFU<0,BHRU,=—|U, |, FE
=105 9V

(2) BB EHRY (2. 1) T, — S 5 T8
AR B

A B
u(r):—g-f—r—lz'.
=5
Az B‘l/s
=15 o=|%]

W N AEESES FHEERBETRRA

U(R)zzNe[Alz( 71" 4, 21,

R,

B4 & 1F

dU(R)
dR

=0,

Ry



Fo8 RUNES 69

u[ 1§
2A3 1/6
R“:G(AAS}
#2575
NeA:
T —J7T 1T %s
LU L (Ro) 2A12.
fRA
ropmn
K ILO 9V09
AN .
HBm=6mn=12,V,= R 18
’ 343 ’
K_SV SEA {':ﬂ_ﬁ)am
- 2 o° = Ay
OL . TNYAY R <]
Aetlz. 259 A12:9.11_
TE
K=70'31€
g

2. —HEJETHE, E R TR Y o R0F: MY e
2In2.

(% &
FRBE », B A 7 18] A9 L 1E SR P R R
u( ?‘,j) '_q:&_%‘f‘;%

WEGERIFE-FEAIER A R, WA
ri=a;R,

)69 B FIET B LA 4 RE



70 EEHERSEMSIEIES

_ N ﬂ_ﬂ[__zL 'ilﬁ,l.,\ﬁ'ﬁ]
U= 2 Z ulr,) = 2 L4me,R < aj R”/TJ a;
Hrp
! 1
p= 2 +—
' 7

NE TR SEREEEL AP+, -5 TESEETH
F A AR B T

ERE-EATHEISHE T ERAPH AR TRIES, MIE
BTRS . FEIXN—HEH T8, 2EHTHANE T RIERY
oA, WA

- 5]
AT g R
2 3 4
lMHmﬁw—%+%—%+m,
H42=1,18%
—i4d L ma+D=In2
2 737 4
T, —%#BEFan S EENECh
pn=2In2.

3. IFHE O AR TH A A,

(1) Rt Birss;

(2) THHEFNRIALR;

(3) THH BRI R,

(& &)

E2.6 mith TEHOVHREKRFH - EK. ATHO RTHA
HAES MXHAMER,. 1758 METFRIETFO HRER. FEH2
WIR F RO RFRIGEST . 8 0 3 R 7RO T H KK 145,



FE REMES 71

B AEE] L, O R BEAEFIE R FH 12 DRI 6 MR

K24 MIRRERD. UEGE MR E, KEEE 3R a,=1, a,=
N2 a,=~3. H

[ 1 i 6 P 1

A=Y =YL

i J

A

o3
o] o3

o]

2
o
0 2

M 2.6 &L 45H

12

g
(1) Hit&:aAReT

I 6
As(1) =12>((“') =12,

[u—Y

12
A (1) ==12><( ) =12.

(2) TFFENIX UL AR08

11°¢ 1 \°
As(2) =12><(T) +6><(\/——2) —12. 750,

o

1112 1 12
A(2) =12><(—) GX(——,—) =12. 094.
12 1 + 5

(3) W R B UK AR AT

I3 6 6
A5(3)=12><("]l~) +6><(:/—1_2—) +24><(\/—1:3)

=12.750+0. 889



72 El#HEHSENTRIES

=13.639,
Am(a):lzx(%]m%x(jl—;]] +24><(\7]—?]h
=12.094+0.033
=12.127.
H L EAUEL BT AFHRIEEE LR, A WSE R, T A,
PHIRR RN, B A B 818, EH TR AN E LR
BT/ A H ALK BE DB 14. 45 512.13.

4 ARREFEHENAH HEENEFERRROBFHSHE
[ 8

[ *]

DREEERME XN

p = 2’ * al
AP+ —SHHNETESEEFHRMMHENEF. —4E
TEFIERAROB T, EHE—-IEHLCEFEF. B2.7RHET
—ABRREEE. BBEEFO N EEF . ATHEDSHET
AREF EMTERATERA4X (1/2), 4 BEEFECRNY T
LI

O * 0

S S
0

O L 2 O

2.7 ZHEIEHE T



28 AEBNESR 73

AL FAERT EMMRRETEON4X /0 N EHH
TECHREM T A
1

4Xz
IV

PRl I3 0 — N 3R R B2 G BT A B (RS W BN
1 1

= 412 ~4j/<74 —1. 293.

BRI = 4 M S TE % AT B XA B FO 8 R
A U A A B LB T BB P L (110 R SR Y

4 4
1 V72
g LB EC M TR
1 1
,4XE+8X?
z /5
A LB ECREN TR N
__4><%
Vg
X B A AR R
1 1) axt
4 4 4 X — 8 X+ 4
=+ 2 2 | —
=[5l |- ; T = VB




74 B EHRSENIEES

O *—0—o O
N o
’L \A( * \9 ?

T
D U

2.8 4 PHRRESHK
[ R 32 =9 MR K EaL M ITIH R B4R

™y

R e

sx+ gxt ogxl  4xt
2 2 2 "4
3 10 V13 /18
=1.611.
Ma'=16 MERERMEHITHE  FBEE N
4 4] ( 4, 8 4]
e — =4 —
- (1 N ARG Vil
(4__ 8 . 8 _ 4 N
3 V10 V13 18
il exl axl oaxl axd
I 4 + - + —




=1. 614.

B 2° RIS ORI 4 IE M QE AR RO
TR S EEFY, iR AXEWXEE, "4 NaCl ghfk 5 B
WO (R FWHE Y, Vol. 14,No. 12,1995, ) K

p=4[A,_\+B,]+8[C.,.)+D,], n>1.

H
- o 1
A,,_I:;(*]) o
—_—f JHI_]'__
B,=(=1)"""5-,
(: A__(___—l_..__..)_’_(__ 1 + 1 +---
UL 21T 222427 N2P+1R
' 1 1
_— + —_—us
+( 2 (n—12+m—1) V(n—1)+ (n—2)?
_ 1 |
+(—1)"! ,
«/<n—1)2+12,]
;W 1 () —
8 Vnitnt 2~n'+(n—1)>* 2 v nt+1°

5. FAIMKREFEITEH CsCl BB 754Ky 1 BERE 4 %K.

(1) RitE#4h;

(2) LA 84

(% %]

(1) 2.9 BCsCl SR, B H it R R0 B /ME R =
g A, 8] 2. 9(a) B Cs T BUTE R ML B A 2540, I8 2. 9(b) B¥ CL-
WEG ARG H. B RBELT REEMER T, 5 EEg
HHHMI.



76 Bk EH A A F

I a -—= |-——-—--— a —-—.-—l

(a) (b)

B 2.9 (a)Cs BUAKLH CsCL S8, (b) CLECHELH CsCl § i

(2) F2.10 2H 8 1 CsCl MM MR X ITHME,8 MRIT
PERRFZHBEN . BIEFIEEHTRI L ENSSEEF
F5 BT RAX 8 N B3 I R RE B TR O 8.

BRREHR THLCEMEFESFETRS, EM3EEL

%%H@E@ﬁﬁ%1/2,’55'11‘]57’5%%%%%%%%,Eﬂ‘]i’i%%

sy 6X(1/2)
BE H JE) TR Ay Vel

Biz.10 8 1 CsCl @Myl — R R EEH T



oF
op

BTE BRIEH 77

BRBLKB LY 12 MHF. 585BFRS, EMER

M TR 1/, E 5 BT Rt 2R s

ey 12X (1/4)
R R R TR TN

BREGHAD LM IMEF. 52FE RS, BBk
TR TME /8. ENSSFHFETMER N 2R, EfNX 5K

wa gy — 208 s rosor RS X R St

FH BB H

pmg SXW/D  12XA/)  8XA/B) o o000

2/3 22/ 3 2
AT RB L EREH AR, RITGHE T B127 ACsCl §
MHBEHERTRRN SEEER. 4SR5, H27 PCsCl
Aoy R A 3R R B A9 15 PR B B 0. 439665, IL fEEE B B A
SR CsCl RSN SR Y B AR FRR TN Eit
B, O A TRESHENITEF R, LA AR RHEIM R EESR
R Bt 55 fRE BRI S TR L.

ATETHRE EFRSEETFLTERERESRA PO W
RUCSE2E B F HTERESRBEPHEMHER, MBKH
2pa(p RRTHET1IHEBOMEREZRKRES (2p)° 1 CsCl
TR RRXERRRIENEFESEEFRES . MHKN
Cp+ DR EXFESRER (2p+1)° 4~ CsCl B R, Bk K
TRRMEBIIEBETESEETRS. WRUCI 2B T
FRIENIR BSEETLTALRRELAO.ESRREEEN
BBz, v, 2, 211 RET 8D E X, 52 EEBFRAS
HEFHIBAEO RiaWERLE KB BRATHET 1%
;50 S FREMEFRAIMEEO S£G—0.5 WEM L.
2. 1@ FTEASEFR . H2. 110RHETREETFE.




78 E & ¥R B s S

'Y
‘Ia' F| H E v
n T i L K
J 1 a
N L N M
! X
0 L 4 X
~NLo \
N\ Z &
V4
(a) (b)

M2.11 BFEREHE
(@) RAFSEFE OBTHER SO BFHRERHEE 1
b) RERSETE,O BFHERNO BTHAERMEG—0.5)a

Y CsCl RRE S BB K, AREISEHE—A BT3¢
SERTHECRBEBBENBEMNMEBEZETFLHAWELCE
REEZBE. STTFH @) A CsCl SRR MRRAERREKIR,
BINBRE X Cp)' M5 E2EEFRASHETF.ENE52EHFH
BEE R/ D pa~(NV3/Dpa. ENESEBFHESCHK RN
pe’/dnea BR X B — MM A KB EME. X T/ (2p+1)* A CsCl
AT AR RBRERRIE,. RIMBEF 66X (2p+ 1) M 58%
BFREHMETF. EMNS5SHEBTFHECEN — pe'/dnena K,
X R — A E AR KR FRE. B, B (2p)° ANCsCL R
REAFRRTHAECE, 58 2p+1)° 1CsCl AR
REGETHTANECRHESERAMER. BIE—F0HHME
CHRMBAERECC BB FRIMAELERNESE. BHH, XM
FEAT A EEREBELERBERNER. B11 1MCsCl &
2.8 4~ CsCl &4 B 27 4 CsCl & ¥ LAY 38 R 22 f A+ 5 ]
M,CsCl BEFFMEFAKE, XM R CEFE.



F_F RUNEGS 79

NTRBBEREF AT D EE T BB, 7 £
AT .2 H@2p)° NCsCl (MBI RRBREITTEOHED
BE AU B (2p41)° NCsCl SR AL R B R EF IS Y ED
REA U, , W CsCl & Pk B8 18] 46 H.4E A 09 2 £ 6 o] % (U B

U—%(UA—UZ) (1)

B 1/2 I5IARFEEBFIBR T Q2p+1)° A CsCl SRR AKX
FanlStEE I HE TR ECRETE T THE. T8
Uy MU, BEEREFREB KRR ELR SRR ES RS
SEBTHE AN E TR ENB /Y. N D s

,!.l:_;_(#l“}_#z) (2)
R,
m= 3 |+ L] Bit2pt A OOl BIWRA L AT RK

R 0= 2 | £ 1] B2pt+D* ACSOl SRR R
5 MR A .

REH R RS R K B RM. B F2R=V 3 a,
Fir LA

V3,
H="g H
o = 2:'(4;%) (3)
a;

HAa BRE—HTHSEEHEERSq 0y HHE.

ZRBI R MG CHRRELR ESRY BT ERS A
E—PPUSEETAMHF O ESREEOANE L, AR RE
FIIEZSHEERTE L2515



80 [E AP I 2 A 2 B s 5

H1(2p)° 1> CsCl gh R H RIS R 55 4 M B, t > T B W15

( ZA i+ EB +G,) @)
f(2p+1)° 4~ CsCl aaﬁﬂwﬁﬁiii‘ei?aaﬂﬂﬂj‘
pz=§(§(A,+Bi)+D,,), (5)
o
EZ,\/I +y — A<i<p), (&)

A, RAR50 JEE Ria F6 NE LA B3 T35 D8R B 5T
. BAXEEFES2EBTRS.HRMS. 2 Y REEFEFR
HO'x'y EBBIR kBN LEMEFHAE, ER(ER
% .

(D FARALEMME &),B) /=i Hy =i B}k, =8;

2) ERESLHRHMPHREAAF 5,2’ =i ﬂ y =081 =0
H y' =i ®f: koy=6;

) EREHHMEMH.T )RR LR KM, Bx' =
i Ry =i Btk =12;

() FEOE, M'=0Hy =08t b.y=6;

(5) 1EBR O MY LA G AT ), BIRHE B Bk & (48T,
kyy=24.

i—~0.5 ¢ -0.5 k;'y‘

B = f=Eo.5y=Zo.s NE yZ24 (G — 0.5)°
B, NEEO REENG—0.5a 96 M LAY FXT 5 MR8¥ 3
A HAREEFEEERTRS MM ES. 2 vV BREFE
FilOxy FRIBIR R AR 6 A ESNEFH %, LB
{0 R .

(D fEMEANK &) B0 2=/ Hy =1 bF.4,.,=8;

i< p), (D



F_E MRUNES 81

(2) ER L. M &), BBARHR LiRRGE, Ha' =1 8y =1

Bkl =12;
: : k;v' .
“o 71y (G =p), (8)
DIPNvE eI

Ci BRTENKH 2pa HIGHREBINZE B 552 BT pa 76 4
HERR TS EEE BT, CR7S. 5A OARRETL .,
(B {H

(D) AL Ry =k, /8;

(2) BB L by =k, y/4;

3) EmEm ke, =k, /2.

i—0.5 i~0.5 L7
X

D, = : — G=p), (9
f;:_syr;:s«/xz + y%2 4+ (1 — 0.5)?

D, BFREHRACp+Da HEEREIR, NS5 22X E T
BE(p+0.5)a B FREMGEEE RO AR, VNIES. 5B 1
AEAET 27, BYBUHE -

(D) EBLE R, =k,,/8;

(2) fEME b 2", =k, /4;

(3) 76 L &%, =k%, /2.

RLIBHTHRER. BEM « REDBIXT 2p M 2p+1 8 g
ey SRAGHT. SRR Ly F0 g, RT3 R 580 46 AR B 45 55 22 4 B ED
aLMERXT R 2p fl 2p— 1 R KRB R M0 6] BB —BEAY UL 85
Rl UL EBHE T WL, I AR R R e B SR B R B 1 K T A

%TTIRE AT NaCl 251 LLSMES 7 7 S5 18R 1 09 it 8.



82 EEpERSENTEES

F2.1 CsCl REERDLBELH

2p H 2p+1 Mo J7

2 3. 064806 3 0. 439665 1. 7522355
1 3. 102401 5 0.4155901 | 1.7589975
10 3.119695 11 0. 405077 1. 7623860
50 3.1228%1 21 0. 402453 1. 7626720
100 3.122991 101 0. 402358 1.7626745
200 3.123016 201 0.402334 1. 7626750
300 3.123021 301 0. 402329 1. 7626750
400 3.123022 401 0. 402327 1. 7626745
500 3.123023 501 0, 402327 1. 7626750
600 3.123023 601 0. 1402326 1. 7626715
700 3.123024 701 0. 102326 1. 7626750
800 3.123024 801 0. 402326 1. 7626750

6. Hit AR BIHEFERA . — B FREE M EE
R%H

|

u(r)= \
1if§.%i&%‘[§u%,

AP A, 0 BEBR ZBFWEE, K& (&-Faynt, Jf B S8 H
fER#.
(8 =]
BEFHEHE 2N, Ur,=a,RERE; METRBREEF B
PR, BBSRE AN, WS MM EERGERRA
v=N[S" - [+ 5]+ 2 ]

i

=N[—%§E+Zie‘"‘q”’}



¥IE REmEs 83

H

p= ZJ]’( + ;1-;)
ANEEEER. - 9MEFREE T, SN TREEF;ZH
T—EFHEESEE. R FEHENR=R, B THRH

7 z

Ry

Y-#nfe) SAHEEHEEN

2 .
U(R()):N[‘“‘;—P'—}—Z,le"koﬁ":]:Nﬁe

7. B TaEF . A TEALERERN

6’2

b » Al
R +Rm-’ Eiﬁ?l’s
ulr)=

+ < BRI
(D) KGEFEe, B a8 HEERBEUWR),

(2) FEH . L7<R0>oc(f§)’7‘L‘,

K BYUMEEHEN,.Z Bk

(B =]

(1) BEFHEH2N . Ur,=a, R ERBNMNEFRLERT
IR, B RE AN, NS EEHEE TR R A

Lr=N[Z’—~(if§‘+ E%]

b il
- R Rm ’




84 B ERSENIRES

Hrp
v= =2
HNOLEEER. + BN FREEF. - SN TFRSHE T ZH

F—BFHECLNEE. P& R=R,, B FHRM*F,

daU| [Lz Zmb
dr RO-—N RZ Rm+1] 0

Zmb 2
Rgl—l —HE

Hp
Zmb\|
R‘“‘:( Z?)
F &, db iR T 85 Ao 55 7 (8] S 4y AH AR % RE

Zmb b7 NZb,
Uo=N[— o 2 Rg*}_ o m— 1.
(2) e EREFE SEEERRRERHE—FR
m—1 2m)

=—(m—1)Nb———Z; —(m—1)Nb (_i‘_m" ] =
Zmb\ m— Zn=1(mb)m—1
pe’

i b =] &
P 1.

|U°|°°( z)

8. —HETHE,EELEREHFIER LN ME T, XA TR
WAHERE R RERENEFZE,ERE/R 0.0 BFEHR
RS FREE, FRE FRMA g,

(D R e e T



F_B RUmEs 85

.
]

2
U(R,) =—2N '“2(1~l
R, n

(2) BB ES M Ro—Ro(1—68) ,iXIETE Sk v B4R B for
KEWI BRI AEINET A S/2, K
_{—1)¢’In2
rR:
(3) REBEFEBIELS T 2NRS.(8.<1EFH S .
(® =]
(D BAAEFHEEEFREN, HEE TR IAUUAEETHE,
MERTFHER, SRR AN
r,=a;R,
af%—ﬁﬁ FREFHENHEERHLEE
v=B[S =L+ El=-n[E 2+ H- 2],

7

Hep+ | — 54 5% 57 #ﬁﬁ%%fﬂ#ﬁﬂ%%mmﬁf’ﬁﬁ —HE &
FREHDERERGEGIEEIE 2)N

2’( + ;1‘) = 2In2.

7 J

I T 85 % F
aui
dR |, =
=X
b:qulr:QZRS“‘ ,
U(R)=— 2NgIn2 %{——I:"; .
T FHERIBET

2
U(Rn)z——-‘f—ZNRlnz( 1—L.
0 n




86 BiaYEM AN IAEF

(2) 1 5. 1E FI % 5t 16 ¥ 4 o] BE BRI e AR 3K
dU v

1
ik (R—Ro) +3( 3w

MM ERI I E FRAENEMHEE, TR IEZTIN ET N
dZL-'

dRZI R,
Hp#H 7 ¥E&F. BR=R,O0—&,AALK, 187

1T (n—1)¢In2
2l R

an R B R 98 BB AT B P L S I ERI ThE 00

W 1[n—1)¢'In2
2NR06_2[ R ]3

U(R)ZU(ROH—( ) (R—Ry)* -+,
RG

W'ZIY(R)_LY(RQ)z%( (R_'Ro)zs

W= ](ZNRUS)&

&

o (n—1)q’In2
R
BEEREGEEREMKEATIRSD, I EADHY ER RN
3
(3) RE=S. MSP A AF. . B FIERMMEEEN, M5 RHBHY
&2 B AE B, BT A
F=a(2NRy®),F,=a(2NR,J.) .

Hbo HHWIER. B FREGES 2NR.S. L BEF 7 118 Th
W, = sz”a'Fdx ~ J:'[a(ZNR(,a)]ZNRUda

(CGS)

—a(2NR,)? %a‘f - %2NR05,F,.

BT
c6,

Wc=_2_( ZNRO(B\:) ?

FRLAB T BB 48 T 2N RO, BFHI SN S1



F_8 SABNES 87

_¢°In2(n—1 )(5'
R}

F.=c0.=

9. I FHE R XA, i B A% Xt NaCl &% %
AR BIBE B R DL R4 S RERY .

(& &%)

NaCl B -F 5§ B5.1E H ¥4

WEREBILZHN MEF, Sr,=a,R. R B WE -1 RE R,
M .6 B.F 4 6

N _ Ny pg
- 22“( )= 2(4nenR R]
AP
H— E i » B = Z Z
et R= Ro,Ethﬁé?’f*
dU (R) _g( pq’ _nB)_O
dR |r, 2 \4mgR; RV
8
L
4nenB i n—1
e 22
FIHAEMRMERRE AR
RE | U
Kzgvo(aRz.)Ru
L

2z

K—#(n—]).

FEMOESERN



88 By ERSENIREF

_ Npg* 1
s | w81'c€0R0( 1= n )
H T Ha SR MEIE X R, T2, LHEAIER, sH8H L.

(R R 55 & RE 5 IFOREM HE N

a(2g)=41_§;

a(q) ’
K(2g):4ﬁ
K(q) ’
UO(ZQ)_ -
Us(g) — 4t

10. HEFHEEERAE N
uﬂ=—§+§,
LT —RES Tt AN 3A, BN 46V, Ko
B.
(B 2]
2L [ HY L — Ha 4 F BT e, FA ELAE A AR BUR /D
W, FRE

dut)| :%_%&:O
B A3 T oet B R F e Ay B s
ro=| 42 : e}
i -4 B i S 5B R
uUJZ—%+%=ﬁ%. (2)

WRIEE L BEEN RS ERB LR TS ENGER, H
HEF lury)|. BHBEEEN eV, FHIHE



F-E BENES 89

Ez4eV. (3)

2
47 0

¥ ro=3A,1eV=1. 602X 10 %erg fL A (1),(3) Fiz, 3
a=7,69X10 % erg » cm?,
B=1.40X10""%erg » cm®

11. NaCl @ EaERBAERE K 2. 4 X100, 2 TP KK
EER TR FHELERSEENES L ABERES/ I NER2Z
JL? A =10 KEE).

(% %]

REEISIAEHT . AEHEEAREELDT, WTEDK K
HEE H(E AR EHE 2. 6) K

apP
K Z—V( 39)
&
P—Py= — j: %dv — —Kln ‘l,/—
RPP=1 MPRKEE,P=2X10" PREE.V, hEaEEER AP,
BT A {4 1,
5
V:Vne&{—l—)$

X

AV=V—V,=V,( % _1].

EBMAETL A T, AR AR R S (2

AV

‘ﬁ<<l.

HEI, HCE A REE (2. 100K



90 EEERSEMIEES

-
AR K RATERP. TREH
AV A O(PIE Py
R A
PAV=—AU,
BREE RS et R
AU =—PAV
__PV(Py—DP)
ra—
LR R RE 3 o it h
A :_P(PK Py)
_2x10°(2X10°=10%)
2.4X 10"

=1.67X10%J/m?,
W EH N, WAEV=2" A B—HE. TR

AV _, Aa
V-o—“ ag
Bia RS IMIET A
|Ba|_1|aV|_1P—P
Iao 3 Vo _3 K
_2X10°—10°
3X2.4X10"
=2.8%.
12. M- HEE K
. i 12_’0.\6]
z:(r)—4e[( r) { r b



EF RUENES 91

iEEH . r=1. 120 8}, FEGER /DN BuG)=—¢€; Yr=0if,u(r)=0;
e Mo YR E L.

(B &
u:ll r=ro ij‘ ,u(r)ﬂ-lﬁlj\fﬁu(ro) ’ EE*K@%H:
&),
i
9
45( —12 g+6 'g;] =0,
TRE
ro=2"%¢=1. 120.
BN IRTAB
u(ro)=4e[ i‘ 12— f{;‘)s]
1 1
=4 =)=
)—!37":6 Bﬂ%ﬁ!']’ﬁ'

o=l £)"~(2) ]
HF |ulro) | RFGS FRIB G & 6E, BT L) ¢ BIR P4 F 40 T Fagnt

MEESRE. c RARENEN . ENYRELR,c REEHLREN
0 B 75 43 -F & 19 [B] B

13. WRBTFREFETENHELERALES

I N7 _m]
U(r) N[4ﬂ'€0?‘ Z"e ]

RBEVEFERY.HFPA, 0 AEE.Z HEENE.
(B =]
R4 R X e FTHRBRBMAERE K 69H%L 0



92 EHEGSBTINDAIES

1
k—K.
mﬁ(@ __NRIT _pg® ZA g
X E=ov,l o R, 9V0|:27T50R3 P J
KPR, PR RS, T &4
U
(aR ,]RO_O’
%
[.__&gz__z_éek(’ﬁ’:l 0
4me,RE  p ’
B
e RUIPZ_EEQZ_
4rne,ZARE
Ll EiEAR
p— 9V, o 18,V
— . = : .
[ _#9 ZA g z[_l__,_l_)
NRO[Z'KEORS pze :] Neq 20 R,

14. Bl— AxDyOz SLFBRIT. VAN HE P SERIEM,
FLtH s B E BN R — X R .

(% ]

mE 2. 12 iR, E AN — 2 T EBOC,. KB THK S
AL, Oy, 02,C BBV Rx,y, 2. S FURAEHEEFOAB N
D, FTTRE NN NT. ERT B, EAWERE LY
MAT WMERT B BBTSEAB MBI T EN
(T,,—F%Ay) AxlQy %—i—'[‘yz/_\rAy %

— ( 7‘U+%Ay) Axdz ézl—Tz},Amz 921



FE RBNES 93

Flap

~lanTye

B2 12 BT ANELEMNS

HA 0 RER TS AB RN HNA, LoREBITE AB #i%
BHFE M, HER
(Ay)* (AZ)Z) .

IAB:PMMA“( 12 T 12

B EXATH, HAx, Ay, BT 0 B BB T, EHMET
0. TR¥EMNTELN
ar

i .3 — — —
T, + 7y Ay | +T,, T, + P Ay|+7T,,=0.

BN HEI B RREREA, Br LAY Ay BT 0 i, B LR ] 48
T,.=T.,.

7] 7 7] 1%
7‘12 = 7‘21 » T.ry :Ty.r'



94 [E &Y RS RSB S

B L AT R, B 7 KR R
e Loy Ta e Ty Ta
T. T., T. T, T, T.
— A PR AR .

15. ANAMEE S MR MENEER ciu=cn, cn=c1s,

Cs5=Cq4 CGG—?(CII_CIZ) ’ Csssﬁﬁl_’:ﬁﬁﬁig B{i(a %531 HE
& B Wh 2 B, MR oy FEAEREIT DG, 50K

(1) =/

(2) R B =R 09 AR TT 1.

(% &

HRBOMEAG, NAMBEHBIEDNEEBEREN

¢y €12 ¢z 0 0 0

—

iz €tn €3 O 0
13 €13 ¢33 O 0
0 0 0 ¢4 O
0 0 0 0 cu
LO 0 0 0 0 g

0
0 1

0!’ C66=-§'(C11_Clz)-
0

b XAk AL RS - o
I=1di+1,j,
BFE
Z4+12=1.

H(EEHEEE Q. 700X 7 KB T HHFER (Christoffe D 7R
enlitcsli—c  (cptes)ld, 0 x
{c1p+ces) Id, cedi4cnli—c 0 Fv} ={,

0 0 ca—c] WV,




E_¥ SNEs 95

MARSEEV.,V,.V.HEBITHAWE
cnlitcegli—c  (cptege)ld, 0
(cratces) Ld, cogli4cnli—c 0 =0
0 0 Cas—C
¥
c?— (e +ces)cFences=0,
Cag— =0,
B ERRXEBE =N FEAEREER

C1=C119C3 = Co6 903 Cq4-

O RARRHMIEXR TR, B
( Cae_cu) LV.+ ( C12+Cse) l.V,=0,

( CIZ+C55) lny+ ( Ces— C11 ) le_y::O’

V.=0.
)H‘Css=';_( Cll—'clz) ﬁ)\ﬁﬁﬁﬁﬂ%@J
Ve L
v, |,

mE 2. 13 FrR, REEEH RS Bk AHRo, WE cosd=I,, sinf=
l,, TRER

2.13 BRI TS R GE Bh T kAT



96 BEEDERSENDRIRS

V, |,
B 3% 77 el BRI R IZ2 3R Ay 1. BERE IR, XA ) R — %
B RKARHMEBIER R, B
(cn—ces) LV +{crntegt LV, =0,
(cratcoe) LV + (e —ces) LV, =0,

V.=0.
’{%‘Css:%( 511_612) ﬁ‘:}\ﬁﬁﬁﬁ:ﬂfﬁﬁj
V._ _ 4
vV, -

B R U R A 2. 14 BR. il 2. 14 a3 S
MAZEHWFFER. RN, W, BB

214 BTSSR aEshmER

¥o RARRITR AR, B
(cnlt—cosll—ca) Vol e tess) L4,V ,=0,
(ciztces) L,V o4 enlitceeli—cy) V,=0,
(caa—cu) V,=0.



F_E BRENES 97

ATV, MV, R-ITHANES T

CNCes— CaaCos— C11CaatCia =11 —¢Cqy) (Co6—Csa) .
[ﬁ%fllicu ,C44¢C65sﬁﬁuvf *HV__\- E’J%ﬁﬁﬁﬂﬁﬂﬁfﬁKﬁO E‘]ﬁff
PV, fIV, BB E RO, B, MY, REREHRFV.#
0. WA, XHRE PRI, RAZHHI Y &% mE .



FoE IR R R R

B % &

1. HEERAEGHEBFERNHANFAMETF, RREXRITE
HHEE?

(% =]

AR R IR FH R — DR T2 Fa 0 fL M b R 2R
HEEPHFHIRHREF B—PMEFHRE A, B — M RFRE
B, H(EAMEHE M Q. 1) BFHETFRIBZ L

E: ﬂl‘*‘ﬂz—m‘”z
A B+ Be™ % ’

(1>

qa

I

wb

Hirm YRFHRE. H(EAEYDEREENG. 20 3. 2DFEA
EIREY-E 2% B 3740 B 5 8 )

, _ (Bi+8:) 4BiB. ., e

wh=F1TE {lm[l—(ﬁl+ﬁz)251n z ] } (2)
(ﬁl“i'ﬁz) 413132 - g qQ 1z

po {1+[1—(ﬂl+ﬁz)2sm 2 ] } (3)

¥, OFERFFIRADORXR, BERHENALZHEOIRIEZ LA

by

]1/2

4181182 : .2 Lﬂ
(ﬁl+ﬁ2) [1_([?1_{_32)23“1 ( 2

B +Bze_iqa

> |y

’ (4)



E=ZF SBREISDSRERFMR 99

o . 4.5, . 2 qa 2
-1_3_ (ﬁl+ﬁ2) [1 (ﬂ1+52)251n 2 ] (5)
A B+ Be .

BT

I P+ B l =\/( ﬂl+ﬁ2cosqa) 2+( ﬂzSinqa) 2

=/ (B1+8.) 28,8, 1—cosga)

=(4+5,) [1—0%3&&( %] ]1/2’

s 0, & FRTE, | E =1 s FRRRT s — g

W0 T8 HE AR BB BERNENETF , AR R FE ¥R
BRAFW , KR ARERHER .

2. SIARE —FIIRHHEL RN 47

(¥ %]

(1) TETFRBRFEHHE.

H B P B (3. ORATHL R T IR T8 M 5w R
Fob, FoAth B — A4~ IR 6912 B 38 5 AR 4R 0 W9 AN JR 1 #9432 Bh A 36
BER 7 IR F RPN R4, Rt R FREs F B8R T4
By BRA. BREFHMRAOWNETFRE-THBEF, HiZ
B BNEG - MEBREFHZHHR, EHHFRERMBIEFHE
B BERAR. SHARFHIZHTBARAAOIRAS TR &
A BROL T B A KRR T 1R K M.

(2) SERERY S BB

MFREFHIEHEZES, HR ERFSRMBFEF—H, T
RIAEZS. MTHNNEFHRANEFE BERE =0,
un=0 AR FGERAFEHEN. HEA R AHFRERS
- PEDS. EATRBECE, LIUER—NURFME. BER



100 EEYERSENTTIES

W LR E R SR ERNECMER KL (S L(E &Y I
HENS3.2583. 0. BB -FITRHFRABRIEICHATIR
. LRNEBARNESHEICHAN FEEA,BE— BITH
MTEL A R R BT H & — iR & F.

3. fh2aW @ ERER? RIERZBE 855 B 80 3 iR
HRAWHERER—FE e

(& %]

X7 T R R Ak XREIE £ BTG, 484 0Tt f iR Bh
e DT 18] B A 0 03 40 B R 2o 9 A 4R 1 00 220 W 499 30T {01
AR EREEUT. 8N MRS ESKEERS,
IR 3N ML IE IR T RIRE. 8N ERTORIEA K
ARIE R SR, B X R E BT A 0 R F &R OB A SR R AR 3
CRMABRIKAFREGEREEAMRI TR, HFHORS, &%
TR IR 308 ¥ B 3N M ERANBRA LI & .

RIERNIE B E U RSB E B — R #H, x4
BEFTRETHARTFHE B ERZ M ST 3N,

4. RIEFIHRBESKRAEREA T LA MER?

[ *]

REF IR B FIER 5 KR AR R Faoa xR,
wmPEER, CETT RBRIMEBBHORHEL. KF%¥
XA E R KR A A RR F B A X8, A &E
B, RAPERRK, CEET RBRERIFEREMBRAHEL, BHE
B—H¥ EARERFEFREIXBE, AEFAREdEERAE
FOMBEAFENFE .

5. dnfEPETHEHRETE?



EF=8 SABRHSREREMNR 101

[l

(% %]
BN o BIRRIRE CFH) B8R
1

n(w,') _e‘)‘iw'_/KBT_ 1 s

&g MRENAE FERSEEAS. HiL, SE&EP = T8 E AR
18, & HE iR B i S0 i e AR
HRBRERR, AEPHEFREN N
. “p . “n 1 3VCC02
N HJ n(‘w)D(w)dw = JD (efiw!./KBT — 1) oyl

do,

EAE B
_ hw
T kT

3V EkRT (80" idx
! P 2
n N 2nhivs J.o e’ —1°

Ko, 2BRER. SiRn,e*~14+, 7

_ 3V.k36%

AR L

BERE, AEPHEFRESRBERIERK.
BB, (Bp/T)—>oo, TR

_ 3Vck%T3I“ rdxr BVCk%TS( iJ‘“’

ohvl )o e — 1 2ntAiul \ &),

3 o
__3VckB ( E —Z:; T3y

T oa 3,3
2x‘hiv,\ =i n

HTEREN, REPHETFHE ST REL.

Nf

Nf

xze_“dx)

6 RE—F, T HFENFTHHER, ARFFIRHE
FHHZ?

(% %]

WA o MR CEEDFE TN



102 EEHERSENIRIES

1
n(w)=gm“f_—l.
o4 62 BB wo LA F KT IE wa &, (e —1) KF
(eras —1) AU GERE —EHE T, — M %R ETFHEL

F—AE#ENEFHE.

7. ME— T RHIEX . BEENOETFHELSR . CB2BE
e A F 8 H £ 7

(B %]

WRE Te>T., BT (™ n—1) INF (4T —1) , BF A XT
Fl — P, RESGHUEFHE £ TEERM S TFRE.

8. MR FAEFo WRENETFHRESEEAMER?
(% &)
B EIREE ™~ 1+ ho/ksT SR E N o BT CEYD
i )
1 kT

n(GJ) =eﬁ°’/‘BT——-— 1 _x Fw "

R A, BRI T SRR R IE B,

9. B {4 FE 218 VA 3. 6 Fr /R 3L 06 M 2% , R BE 75 ) by W3R —
XHBEMARAEE R BAEFEAER . ERF LN

(% %]

MEGRYEBEIE. 6 FIRTRMETUEH, EHREST
BP9, e ik IR SR TR, YR IR AR, PRI
IX 1) P36 2 9 I8 X 7 A ik K 28 JB) K, 7 S 0 iR X I A i R 2 ) /.
IR E 5K 2 B A IE W, BT LA B4 50 3 X 8] N 62 9 ik B9 4
FBHEHK MEXEERRAMBEXEAMBERE, B E¥



F-& aBEHISREREHER 103

DEAREABERTEPHBRAREATE.

10. W EHHTEPEFEA R EATE RS

(% &)

dh R IR Bl B SE b R I IR K SRR B CREE L e
SERMMAEIEATREE. 9SS PIRAMNLING, X &K
wEEENR, ZH KB TREKER. Hit, REHSEXTFEK
FRATHHEAER. KAEZESFHBRRIB/D, HEHR
hq AR, THE B RST R R R AN R b SRS
FERESAOHMER. b 5 RERER/D, B A KERR]
KZERE3. 1), B0 &SRR, X SBAHEL. B8
St B F A &7 A B U

F31 WeRH

11. KEFHEESTISEE T Ea ERHRA?

(% ]

KXF B R FREMNEMRL, KRER RKEF
HBRERFEEARRARTCERBETIFETHMAUS. KE¥
BT AR KRN MR FRAEN LS. HIL, KEEE
FAREFHE TR ER R RRAL.

12. ERIAFPHENEFHNEFESHIBERAKIEFRBRER
REMZE? JKCl Bk, S X RH 42



104 EaHERSEMIAES

(# %]

K2 i 3R BT g8 4 o I B0 F A XE (5 B -8
XERLEE 7 At 5L AL P 57 L35 40 ) L 2 4 6L 19
AROR R BOEK K 00 R SR AR . 9% W A R
SIRETFHMLE, e RIS, B RETE. SRIEFR
BIT R K, B 2 A IR 5 4R K W R A 5,
T KCL bk R BT b 5 B 3 A M 15 7 i 6 0
B AR B 16 2 U R K T D R 0 2 M
%.

13. fERALE T2 (MiER#EAE T

[ Z]

KAFARKSIEE FSESIEfEFHHNGE, B 1
XHALRE = A ERARAL B3, R X F B F AR AT

HCEEEHE ) G 10K, K F R 5 R
e . HRERFHEAER, AMIKRKEERES FYR¥ES 7.

14. VRN 1R B & 6 17 £ 38 Y Y £ SR G 2

(% %]

LEERIEL, TR RERNRBGEIIER. XFHAR
FERBEREE S REPHREFREESZOIMER B R LR
UG MERBPAFENRFR . FURARSBAIBRBOEL
SR

15. 3 F IR, or—0 MR A4 MR E R
(% &)
BIEMHE e 5V F RIEK. or—0 B8 XN i
WE N AR P—~0. f=0 B KB HIHER, RETHBHBFELR



FoE AR SREREMER 105

ASFIFRH AL E T BNE 7 — PR LR BN AR R &
TEEMFHHIHEE). X gl ENnEFREERSNN
BB E R, AT - MR EN R B

16. ZEWHEUERBT S LRFERMENREBERH 42

(% %]

W R R R H R B E X, B R AT BRI RS A R kY
N 10%Hz, J& T Y62 IR EE. {H Y64 48 I8 2 K iR B X 4 20 B9 52k
XD BRETHRETMRAHEERKEFRE. BRR RS
HERE EE RN AT TREZEA AR ERBT ST
RFAEREARE.

17. EREEB T  AFEEEFHEIIEA FTE G IEG

(% &)

SE(RGRMEHE G 119X, 0B 2 ik A TR
FiER

¥ rmax fiw |2 e’ Dy(w)dw
Cvo = Jw ks kT (enm/tﬂ’r _ 1) 2

FERMBE T, M FHFRK, S >1, EXHSY

“Omax ﬁw
Cyo = j k| 22,
VO o B kBT

A LB F Do) BREFEHRAFE, EREEMUT . E5RBE
Tk, EREMBT, (e™"/T) =0, RIS A A T#R T 1A
BEg. HERIR, EEREBT, AEBEAFHEM AT TRE S HE
/.

M FREBORIR e I T R BE Ao RK (K TR # W
AFHRER), EXY R RIBB XN RS, XHRHAEGRE
RENAREIHE. Hit, EERET, REPRFELEHE.

Omin

2
) e—ﬁw/iBTDO(w)dw.




106 BAHERSEMIERS

18. ZERBT . EBRRUNTASLTHRHEF?

(& =]

FEHRRER T, MUOCFRBARIBOR, T HAE FRERSKHE
FERBEHRENE, BRIMERN ARA FRBR/MIKAERH
. RAFHREIMEMER EFREEAEERERMATHNR
R DU, ER BT, B SHITHAE, AR5 LRMHA.

19. EEMNTENALERBEFEG? & FE.BEELHEE
B

(% &)

BWHER o MEEAIRSIEERN

n!+%) wa"

Hrb i St m AT W RRDIE, (/2 BB SRHE,
AFH

8,‘ =

1

n;= .
' eﬁml-lﬁﬂ'r_ 1

B FER 7=0. FERf o HBHARDEIHTF LIRS
iE.

MEEXRERRES FHRMELRY. EMTER,FF
R, BEEAERRER.

20. BEREN,FFHAHBRK, Y T08,A>c0, [
T—08F, 3 T IR IR BY S 1k , BB B il 341 2

(& #] |

MTHRBRE , REFHERATRAEF. UT-00,FFHn
—0. HEE,. T—0 0, A& RKERE, 8 B S8 Y B %



¥=F miBiRDSatREER 107

.

21. AdkmiErREk ZEAR /D, BT B KEREEE M
Feel?

(® %]

HCEHEMHEHEG 15O T ABKER « SHEKE
REYYWER. ARAEKAMREKERB/DN EHBRESERE
BARIR/D. BAEREFREE Y X/DAIENSEIERIERY K/ DIYR
. ARBEAEKRESREBE/D, AT A IER BN R .

3 &

1. JRFREHAm,BIE e, KT EE L W — 4 A5,
WE R w R .= Acos(wt—gna) , 3K

(1) ZEH S RER,

(2) BARFHetEFy SR,

(& %]

(D BEMNERRBIGRFEBNEN, HPEn MRTH
EEH

Lm‘%)z
2 &/’
ZRFEEAHIANRFZEINEEER
_13 —tny) 2
HRERBERMHEEER, MK EAERA
=X g %)+ D gate -
e



108 B EFTNIRIES

u.= Acos (wt—qna)

RALER T/

" 1 :
E = ?mszzzn:smz(wz — qna)

+ %*ﬁAz;Llsinzl:wt — %(271 -+ l)qa]- sin? qgg'
WT NEFIRSAE. M A
LJTsinz(wt — @dt = L
T)o 2
]

:.:Fﬁ

= 1 1 (7.
E = -z—mszzZ") ?J‘Osmz(wt — gna)dt

1 542 (7. _ 1 . cin? 49
+ zﬁA 247’]031“ [wt 2(2n+1)qa] sin Zdt

=L W A'N+ BA Nsin? 2.

4 2
XFNAFRFLE.
(2) BRI E T 888N A
%———%—mwzflzﬁLﬂAzsinz ng.
BRAGBXE
c:u2=2£(1-~-cosqa)$i@sin2 z,
m m 2
(CREEE: G RS LRNCIR S ]:1 5§
E:_L 2A2
N AL

2. ~HRAMT RTHERYn, RFHE RS . E—RF
SHBE B RIERE, HEERE, 25150 8, 7 8., BB ER KR
a, REFHZHTRRBEXRE.

(% *)



F-E RBIRESARERERR 109

1 2 3 n-1 n ntl nt2 N-1 N
O—e 0O --n--- O— @— O @— e o—e
S

3.2 —#XRFSTH

W SEFR B — DURF4r F8. RS2 FRIFE 8 A%
R B BBE R — A FARBETFHER NS BBER a; B
n—1,n,n+1,n+2 NMEFIIMRE DB Hune1rttnsténsrrtbnir. Fn—
1 581 MNEFRBFR—FEF. £ 58 n+2 METR TR —
Ff,. tTEREAME 1 B FRHNHTHH
fo=Bol ttayy—u,) — Bl u,—u,—y),
Sorr=Bltnir—1,p) — Bl ey, —u,) .
Hizsh e a ik

d?u,
m dtuz =ﬁz(un+1_un) ‘_Bl(un_‘un—l) )

m d:;zﬂ :'/31( un+2_un+l) _ﬂz( u,.+1-—u,,) .
8 I B R 9 B K
wy=AeLo( 3 o] = geil Fomemu) |
gy =Bleilo( §)ero—w] _ pei( dome—e)

RAEBH TR, B
—ma*A=08,(B—A)— B, A—Be™*)},
—mw’B=p,(Ae“—B)—3,(B—A).
3Lk
(B +B,—mae?) A—( B+ Bie™ ™) B=0,
— (B +pe™) A+ ( B+ B, —mae®) B=0.
T A f B AAEEREIR A%, HibH RHATHIR b E HE, 1



110 BEYEMSENMIRIES

lua+@—me ~(BotBe™) |
—( B+ Pre™) (ﬁl+ﬁ2—mw2) B
LA A1
B o o e ]
B 1 ()

B EFR, AR MRS R, RN R RN

B o 3]
32 i ) £ K 5 2
b=t P 1 (1= (] T

3. HIEREFHRE — R T8, B TR e, AL Aym,
RN BB TR g=e(— D" JRFHELER
BRBHERL 2N K- MR TFHREER, N EZBON A |/
L EE TR ECER. I

(D) ELAMAHEBHTRAY

e
P303
(2) A&
2 f= =}
% =S sinz( %qa) + "Z (— 1) (1 — cosgpa)p?®,
0

=1

Hrp
L&
°m’ Ba®
(3) ga=mn, o—0. 475 B, $ K B,
(& &)

(D EHFHENKFTE. Fn TR TAmAFn+p THET



FZF RBERISAREREER 111

HEBELABFEIES A
(—=1)"P(—1)¢

fn-i-.ﬁ.n:_ [Pa+(un+p_un):]2.
EXAEmM— RS, BRIMHAELFH EFHNEREEYN. % EF
|ty p—ttn | K pa, ¥ ERBR 01 p—w,) BB — B UE

(=D 2(uarp—u,)
fn+p.n"'v (Pa)2 [1 -;’a ].
Fn TEBTEFRN S —p TETER2 TETHENEC A
AP Gk D Gt D
e [ pat (un—u, ) 7’

I — a5
(=Dt 2w, —uay)
Saepn™ Gpa)? [1 a ]
Fn—p TEFHE+p MEFHEAANBFRINECERANS
1A

o] BB S138 F1H B TR R

2

_ 2(—1)* P‘iag.
() EnTM"ETFHZEHHTEN
du, %
m “duT = B( Uy + U, 1 — zun) + ;fﬂipm
2("" 1)}’62(
(pa)?

Untp + unwp - 2“,.) .

= ﬂ(un+l + u,y — 211,.) + i
WA ik W

u"+P=Aei[(n+p)qa—at] ,
=A i gna—an}
u"_"' e ’

W e BT A E B R



112 BAEYERTEMITIES

I ﬁ o afqa _ —iga __1_ "'ﬁ 2(_' 1)p€2 o oaipga L —ipya

W =2 — e —e )+m;1(mﬁ (2 —e e~ )

2(— 1)%*
(pa)’

!

%[8(1 — cosqa) + PZ; (1 — coqua)}

2 X

5;32(*— (1 — coqua)p“s}.
p=1

+

m=_ m=1] ==
AN
=1-—2 822@03
L
o 1 B
MZ:I (m)g — §(3)9
RS
W . 7L(3)
W 4 ¢
B, 2
4 _
a—7§(3)—0.475

B yw—=0. HTHIER L woc 82, K I w0 15 B 1R Sh B A X
NEKE T EZB B0 Y THRERFELHRBE LR T K.
B AR w—0 W3R S S



EF=E @Wiksh5RERPMLR 113

4. IER—HERFEFEMEH TR, ERFEGEOT TR
SRR 7.

v

Fu , Fu
X’ art’

[ &
RE(EEDBEEEG. ORX . B MNETFHESINFER

d?u,
m _E:T:ﬁ( ll,,+1+u,,_1_“"2u,,) .

Rl A
Uyt :eiqaun '
Uno1=€ “y,,
Pl n NMEFHESTFRBIL S
d? . .
m d;" =Rle"“+e " —2) u,.
EREEMUT,
ga—0, eii"“’nv"l-_!-iqa+%(iqa)2,
B HENXALN
dzu“ iqa —iqa 2 2
m iy = (e +e " —2) u,= Pa*(—¢u,. (1)
FERFEELT, % AR BERAT,
lim “2 =ime™ = 1.
g0 U, g—0

B R BGEU T WA FEF R REE M B T HEFLUE
[5] 6 3 b AR [R] B9 DL AR R ARz 2. AL (DRI R —F R

2
d Untt

m = =R’ —¢*) tuns. (2)

o B o [ AR F R BT R A R S B, IE R X R
YRR 32 Zh BT AR X JR TR S T4 0 B AL s, IR




114 BEDER SR ) RES

WER RSB e. NERLE, EFHMEA N EESER, K
THIR B (+Da T RELE LR 2, B

tpy = Ae'LITham e ) pgoiarmw —
T2
(—q%) u H-—% ,

(ORLA

Fu  , Fu

2=V 32
Hp

v=a f:
R RO 2 8RR oy A B i

5. RA—KENLH—NMERH FHBH &K, EAH
FEIEN, EREFHIRBEDINAm M m_ ERHEFHEE
R%h

2
u(r)=—2=
-

APe HETHHE,6 Mn hSBEH, K

(1) 2o 5e.n RaJhE,

(2) KB R¥ B,

(3) ¢=0 B NFHEHE w,,

(4) KFEEEAIEE vas

G) RIBAFIBEN —HH Ho=w, W HEXRHAEH
S ELEARL, X A S e R BRI L, R AL R AR

(% %]

O FHFRH AN FHELER, P&, EXH R FHEE

b
+_,,s
r



Fo® aa*éfﬁﬂ]'ﬁﬁﬁﬁm £ R 115

R BE B /IMEL, BB SR
du(r) 0
dr —
H S E
b=ez(i:-1
(2) BN EH
S M

() XEFHEFEN —RREX (B2 A(EEDBHEE)G. 21
A ]

= B2 s o .

MFEB,a'=2a, ==, m=m,, M=m_. FFLlq=0H/1%
=373 b

wo_[ze (mytm.) (n—1):l”2

a m+m_

(1) BCEEYEEE)G. 25)XTH, KE¥2RAME

S J Bib,
4 (m+M)(ﬁl+ﬁz)q

_ B__
wa=2a \/2( my+m_) T

:__%_\/ 2e*(n—1)

YA 9 Nalm,+m_)"

(5) &R EHEAERA, 2P A BRI aE
L  hwp

Eo= a eMoltsT 1

X F AR

k) 3:0pt Y 4




116 BEHHEFSENIEAES

62 i XTI A TTRR
dE, L, (67 %
Co=gqr =R\ T (@& T
HYr o 2EHHFHERE, HEXLH
_ o
O = %,
TRBEAEEY, A ENEEE
L
D(w):ﬂv,,'
FE A I A R Bh BB
Eo— “v hwD(w)dw _Lh“'kBT)?- /T rdx
AT Jo et — 1 7 v, T jo e" — 1’
H
LD o _hwp
=01 O =,

wp MO, AN ERREMERBRE. BREFE 0 JHTR
%= J:DD(w)dw = JmD de = Lap

0 MU Vs
KB
o VA
b= a
AR R A B TR
c _dE, d ( “p h'wD(w)dw) _ LRET (9T xle*dx
VA— dT —dT JO ehmO/tBT -1 — WT)AE 0 (e:t' _ 1)2-

B a( m++m_) )I/ZLk%,T JOD/T Ize:dx

U 2e2(n—1) nh o (er — 1) %
{Egﬁﬁﬁ? vez‘q"l"'_xv-t]_i:{’tﬁﬁ

alm;+m_) }mLk%T /T rle*dx
2e2(n—1) T Jo (" —1)°?

B ( almy+m_) ) V220,

2t —1) hn °

Cva=




¥=-F GREERDE5REREMNR 117

5‘5—&-&} (&BTE’JEA,ﬁﬁCmEﬁ-%
KBRS T . (Op/T) >0,

alm,+m_) ]‘/ZkagT
2e2(n—1) ! h

(fxrAﬁc

«  rle'dx
¢= J‘O (er — 1)°2

Cyv=Cvo+Cva.

6 E—HIABKWRERBRP, EFEETFROKEERN
71,82 D5 8n+m FHn—m PN EFRIMKE S RZEOCH L. A KHE
BB REE R.

(B =]

RIRFHERAIM, Fn NMEFIFEELEO M Nu., Fn+
m Fn—m MRFFFELENILLED N HunrmFta-m(m=1,2,3
<), UWEn+m M n—m NMNEFXIE NMEFOER DA

Fomn= Bl tharm—ts) + Bty — ) =Bl thy it tta_m—2u,) .
BaPMRFRIBEEH

F_Ef"' Eﬂ Upsm + Uy — 2u,) .

EHI % /I\Jﬁ%ﬂdﬁafbﬁﬁﬁ
d’u, |
M~ = ;ﬂm( Unim + Unom — 2Un).
H 8 ik By A

un___Aei(qna—u)
KAZZHTE,H

_ sz — ZBM (er'qmu + e—iqma _ 2)
m=1



118 BHAYBEHFSIENIERS

= > 28n.[cos(gma) — 1]
m=1

S 4§Bmsinz(wz‘£).
H L BRI E RN
W = 353 Busin® (122,

7. RAERRE  REEMTET, BEPEFIT L.
(% =]
BREMAERAETURIEERRER EER/EREER
W = IR (IR, — X ). R R Ae T
| XREBENBES TR
U, o(r,t)=A; ,cos(q*r—wt). (1)
E—EFRM BRI ARSI R E M, B

u(r,t) = Zu (rit) = ZA €os(ger—w).,  (2)

JF%LLWF?‘TM&:HTI‘PH@@
u*(r, t)= ( Zu,-.,(r, t)) . ( Zu.w..a(r,t))

= 2 u? J(r,t) + 2 Lq(Pst) cuy 4(r,t).

YL

BT ui, (rst) * u; ¢(r,t)l§‘lﬁﬁ5(|5ﬁ'j( HN(N RIEFREOH
BE,MEREX A JLEMSE, Bl EXX (i, g72¢') 9K
MIA S G, RRMAMER— /M, TS L, TRE

ul(r,t) = D ul o (r,t). (3)

BT us (o) e O EBIR S, KM T EST — A ASA Y

A T2 18, B b b AT L By ) BT oy ) E— PR
A TS R, ERAEE T, 5 QR RS R R B




FZE ABRDSaERENR 119

AL AFAF GRS, B— MR o T RRIGER

Eo = —é_ﬁfU.

L ., (ra ) BIRERS I (6] 9 {E 4
T ] [Lo{ B

dt
_ %J‘ JT 0% . — }
oT V(dr{ ,sin (g +r — wt)d:

= %prVcArz g

AP o RBERBERE, V. BIEAEBL T AR &% 3h B .
HTaE SRR EFHEMEF. CINONEEREY

TRBE

B ., r ) §FIT B B P I3 E

T
ul,(r,t) = %:J’ Al cos?(q s r — wt)de
0

— —;—A?,,,.

B EFAXB

E, __h
PV 20V @
BRENFHE T — MMM R F BT EMN TR, HFEA
AHRXB
Wi (r,0) = ) ul,(r,t)

i.q

ul (ryt)=




120 E#HpERSENITIES

£
(U

ll

II

1

oV,
ivq

B

20V, 24w’ (4)

2 _ER KA A X w EM%‘ %
u*(r,t) = —1— w“D(w)Ewa

D(w)
ZPVJ do. (5)
B EAEAEE
3V.w?
D(w)= 2700
AL E
W (r,t) = M%Zyﬁj:mm (6)
_ _3hwh
 8n*puy
HomlEEENNMET, N LR EREm#E
_( . _l\_f) 1/3
wp= b V( Vp

8. RAMBHA, R T=0 Bﬂﬁ-‘%é’wmmg it IR
1R AR PR 1H 1.
(& %]
ET#0 0, EBFR QORI B NnE
w(r,t) = 3 ul(r.0)

= J.:DD(w) ’(w)dw. (D
BHEN« PRIEERNY
E(w)= ( %“*‘exw/z,}'r

_1)7iw.



EZF BRRDISHRERFEMER 121

i H B REAT T {E A
7~ 1. 11 1
I(w)z—z‘ﬁ(w):-z— E—Fm Aw,
HMEET () XA R K
T(w) =o'V A
L LR AT
AZ_ZE(CU)___ 2h (_1__ 1 ]
= pwgvc —pwvc 2 e?iw/kRT_l .

PR o HIEHESIEAEFRES T VERE
T 1 _E(w) R (1, 1
u'w)= ZA _pszc_pwV‘.( 2 +e”‘"’*ﬂ'r—~—1)'
EE:!:(l) 5EF@H )X B ERESIENR TN
7

3
2n* pv;
3k
- 2n’pu;

ul(r,t) =

JwDE(w)dw
0

J. (§+W"“:'§ wdaw,

4

FHH

1 1
2 +e“"-——-1
1 1

2 +e’——1

9N R*T? (6o/T

PV, kBBJDJO
ON RET: (o7

M kBQ%),[

u2(r, t) -

) rdr.

0



122 EEHER TN IS S

AP M=pV. HREHN DRI,
E%ﬂﬁﬁ_fr,erml-i—x,
- 9N ETE (%07 1 1
u(r,t)_MkB@%Jo 2+e:__1
_ONRTUT 2, _ N BT
“ng%jo x I_MkB@E)'
R, ERRER T, EFHHFABSRET K FBIERK.
EERBREREHT(0p/T) =0, 41
en/T( 1 1 <1 1
JO —é“+ex_1)xdx=-[o(—£+e,_l.rd.r=C
B—H¥. TR

xdx

i = XN AT
WAL ETIM he®

MEERBRAHT BEFHHTUBSBET HFHFBEL.

9. Rit —HR P RBURXEE D(w).

(% &]

— R ARENABERMAmME3. 3 iR, HERMZH
SR LLE K, do X B AR FHA B XM R KX (B dg. 2x/a
X [@%f R L/a AR, SO R X EIXM A L/2x A IR HIR
A. do EHEHNEE

2qu=qu
ALY n
MR, BURERRSSHRABEE X HAHATE, R
X —E X[ RRAEE N

L
n

3



E=-E aBEISBERFIER 123

ES dq ) 4 T
a

M3.3 —BEERBHNAREER

HE#X RS
de=a g 1fzc:os géq dq.
¥ ERXRARTR,BIIRAEE
L 1z 1 2L
D(w):n_a(%) =

Ji—sin (18] enuie?
2

10. BB — T FEEq=0 ML, BBXE N w(@ =
wo— Aq® IEBIZ K N 2E I B B
V. 1
D(w)=z;
(% ZF]
ﬁ%“‘:
HC(EFEYEHE)G. DRI, F o« THEAEXEE
V. J dS
| (2r)*)s, | el ’
HhS, B« IWMEMSEHE. BHCHXEEE=0 MM %

D(w) =



124 Efa I S WA D EIRS

BB, | Vo] =244, FFLL

Dlay =52 )324qJ dS

V. 41tg V. (w, — w)V?
T (2n)® 24q 4 A% 22

%
X [Eq ZRIFH T /NERRdg, 5 xR #Y 85 2 [B] B N dw, 1§
D (@) . D{(q) 5+ | 32 /R B {3 551 2 (8] BR) P9 A0 B8 57 I3 2K 1) B8 P A 9% 30
T RE HX PR EI RS N & IR 3 T KB E 5
D(w) |dw| =D(g)4nq*|dq]|.
F T A P R ) (3. 36) A

V.
D(g)=—=

(2m)3°

RAEq=0 Wil
2_(00_0)

q — A *

jde| _

dg ‘ = [2Aq]|.
B EiERXE
D(w)=4nD(q)q"

V. 1
247‘,2 A2

de
dg

"1_4 V., w,—w
TR A

w(,"_""w

A

(24)"! ’_]/2

(wp—w) 1%, w<aw,.

11. RE KRR RT, XN F R85 T TR e 1910%
By PR 3l . fELE , X T —ZE ) LSRR 1R AU R T RO R BN R

2 SOkBT,,,'J 172
W= ———M R

a

HPMERTHEE.

(& %]

HREIM PR TFUB R RETIR TR #710% 8 iRk IE
TRENET, A TS 1 e, HiREE N



F=F SRBRRDSAEREMNR 125

_ 1 242 1 2’£)2
—~—2McuA —zMw(10 .

(K 35 T, B SO0 B REFT R B 49 5 R R A0, B A
FU TR hoT, FRA
Las
2

a
10

2
) =kBTm.

i 15
2

=
a

50ksT ., ) 17z
M|

12. R—KENLH—HREREE, FFRE A m HERa,

BT R R B A RRRU (a+0) = — Acos| < | ikl i
K

(1) B E;

(2) HAFEE D(w);

(3) BERHBEFIHEBSRER).

(% %]

(1) BB AL, TREBETRGBERE H AR

d#U d:U A
A= @)f(daz)o—;;f-

# ERANCE Y EHR)— M B EKEAY G DR ST L
£

. a
sin 2

’

W= Wy,

HA

w:,_Z_ é]uz
T a\m! -

2) BEAEBIT.ENMNEREB—ERMALHABIEAXEE. £
B, B X — ) @t iR, WRIECE G EEENG. DHAH, —



126 BEHERZBNIEIES

Y4 1R L 4 TR IE IR B R AT L ROR R A

wZZ\/g sin(gg) I :

2

WRAFEH o X g HEBE. % D), D)5} 53 7 B4 55 3 [a] ke
Mg Sah A RN R TR, ZERIRIFRLEN
BT RN, E

J:OD(w)dw = J.ELD(q)dq =N,
B D(g) A EEH

J;D(q)dq =D & =N,

n

B
__Na
D{(g)= o
HH
j “D(w)dw = fD(w) Godg = 2[* D(g)dg
%
D<( )éf—u”ZD( )
w dg = q),
X
1/2
%:ad% cos % =%w0[1—sin qéq)z} =%(w2 w?) V2,
Af
wo=2 'é‘.
N m
i 5
_ dw -I_M a V12 |
D(w)ﬂ—ZD(q)(dq) = [2 ( w?—w?) ]



FZR ABRDSHRERENR 127

2N 1

T (w—w

(3) SEN » BRI HY IR BN RE N

2) /2

hw
AR ay IR BhEE
e J ﬁ;ﬁgw)dw
0 e 5 Y R ZF

"7 dw

df J"”uk Z_L( fiw |°
A B
dY 0 an kBT (eﬁ‘”/"’};'r _

13 M—-HREB T REFRA, REABRAE. FiTiLH
{EC i A R

[ &)

HREERELY BENERX RN o=vq. BH3. 4 AR
WIXTBRPE VT LB, dew X (8] XF 5 B AN [ B /N8 3 2= X 1] dg.
2n/a KX B L/a P IREVERX, BB KK EX A L/ 2r Mk
K. do TEEUNAEE

2dgl _dqL

dz=
27 s
MrEBRA, FAURBXESTHRAKEE IR EE R
BRX—E X HREAEERN

_dz L dg_

L

v



128 E&MBERSENIARES

4
W
~ | w ;
: Reotiiiiiten e ;
? j 9
3w o Wz
M3.4 —HWEETEFEHEGCHEXR
/A H
JWOD(w)dw = N = -I—'"
0 a
ABNIHERFLEE .« EBEER, G
n
wy=""17.
a
BE(EEDRHENG. 11918 A #
_ fiw |2 ™ D(w)dw
Cr = [ k| 17 (T 1]
o | (1) g
fo B kT | (ef/*sT — 1)2°
EA H A
_ he
.I'—kBYvr
& |
c LEET 80T e x¥dx
e ‘Rﬁ'v ,[0 (e*—l]z'
H



F=F HABERMERERFEER 129

fEEEn,x B/, EA P EER
e’ x’
(eT—1)°

],

K1 L 6 4 B R B
vaz_(]fkgszB.

FEEARIERRE L [ O,/T) oo, Cr HAY WA B BI% — IR A o 7

R -

2

e’'xr o 2 _

( x_l)z:l"zef[l“e” 2:;172 ne nx.
€ ! n

mes
= efridr = J’ s
— = ne xridxr = 2
J.o [e - 1]2 ; 0

BB KBH BB IE &
LrkiT
CV= 371"0 .

M. M AR BRF L IRBRFEARA R SERE. FITEE
KB PR.

(g #&]

BAERRE EAREEMEE. HE Y IRENEEER
& o=vq. EZHFERTZEN, KK EMER—-MEE, mE
3.5 Fi7R. {Eq—(g+dg) KIE i E R v BB EH
__S Swdw

(2m)° 2t ’

KPS B4 BER. A BERN WRIEKEE
i3

dz » 2rgdg=

dz Sw
d(w) = dw— 2r0t




130 Bl B SR T Bis

-------

3.5 ik REEIE

AT E

D(w)=22,
(&
AP
2 (1 ,.1)
v;”[vi+v%~ ’
E— “m Sthwidw
o jo i ( ™’ — 1)
g A B
S w Hw 2 eﬁw,"kBTa)dw
Cv= “Ui.[o ks kBT) (e™*s — 1)°%

14 FRR w, B T
J " D(w)dw = L"‘ f—-‘%dw = 2N

0

ki, RER

KN HETFI FERTH
fw

TR




F=F SBEIHEDERFENR 131

B AAR
8,,/T
c,—SkB(kBT)zj[ e'rdr
YT\ R 1Y (er—1)2
He
@D—%.
LEEEEN, e ~14x,
Sko( k12 exidx Sk A
L. kB]‘) J e*xrdx B kBT) — 9N
c?l R 0 (er—1)2 mui\ R 2']2 B

RERRANSRAEFSEAERE BN,
HREEMRES,0,/T 00, $o7

* x .3 = = i
Jo e S errtae=6 X Loercs) |

1 ) n=1
W
CV=A7‘2 L]
AP
6£(3) Ski
A= it

MR, EEMRR N, “ERBHATRESBERT 897 MIE
k.

15. RAERFHEE, R T=0K i, M F FIRINAGE.
[ &]

B w0 B9 ARADAE R oo, L B0 SR B AE
E, = J:ﬂ ‘%’ﬁwD(w)dw.
R EFER A S Sk



132 B EMSEMIBIES

3V.w?

2y’

D(w) =
A 1

AR

s 3 _9
[Lo— 16“26“ Nﬁwm 8 ng@n.

16. X —HES R, R B FER K

(1) BB 0~wp TEHENEIE-F 2 I UEH] &b 38 iR 3N BE
H5EFSBMIER.

(2) ERE 0~w, CHRAKEFEI FILHEBERES
= EBRIE L.

(& =]
(D) FEH o FBEAE T
1
n(w)=W-—:i.
=)L
Y Fo/kyT hw
(ﬁw/kBT) 09 > ~1+kBTa
T2
n(cu)=%37.

FTEENA



F=ZE SRERmSREREMER 133

N = J‘wnn(w)D(w)dw.
0

TR MR
- . 3V, w?
2nty;

D(w)=

DU e 34 e 7 1 S R
3Vck3fll’f),].
4nthul
A, EERNEFLYSRET AUEH.
’%EB‘T,B%FE%#‘%?EZ‘#J%
i’ClFEﬂﬁ Emﬂﬁaa*&mmﬁ%m"ﬁ iR T WAL IE EE. LJlH: i
iR IR IRSIEE S B F R IFE .

N' =

(2) B2
;[ e 3V.’dw
N' = J-O n(@w)D(w)dw = JO onty( e™taT — 1)
BN AR B AR 4
fo
kBT_I’
MIEERET
;L @y, 3V(‘w2dw . = BVFk%TS.rzd.T AT
N _fo erivi( et — 1) Jo 2n?Rtui(e” — 1) = AT,
H
. BVCkﬁ At .Izd.r e Svck% - ( « 2 . —mr )
A= 21:2?1“3'03.[0 et —1 2“271"3'1!?,,,,2 L;re dz
3V Ay 2 __ 38(3) Vi
Zﬂzﬁsvp m=1 Zﬁa / .

E%ﬁ%%ﬂ%&?ﬁ%ﬁ(&?lﬁﬁi tl:*?‘\-‘%ﬁlﬁ T° BIEH. HILE



134 BEHYEMSEMNIRES

B, EHMETEAELRSEFRHEBELL.

17. BRI IEHAE R ERE

7'}

(,v—3NkB,:1-—*2'6

[F ]
Hi ¢ EE Y R B2y (3. 132) 7 4
3V ELT? 80/T  e*ridar
Cr = it Ty
R, T>0,, WEBIRIEEN X/, B LR
g B e Bk &

cr z ~ - = z —x2(1 ﬁ)
(e’-—l)z—-(e"’z—e_’”)zw( 2y, 12
x+24] I+12
BLERXRANC ERRRK, B
C —3”3*7"3[.1_ 6| 1(6p 5]
VT omtiti L3\ T 60\ T
WAL 1(8)"]
oxlhid3 3 TJ sol T ) J°
S
_7_1_10___( 2___)”3
Op=""=3 16" 5| v
RALRE
@ 2
Co=3Nks[1- 1 22)]

18. srikHY H HET 5 AL
F=UW)+F(T, V),

E‘Pz—-jf( Ja:KﬂE



=8 SRBRRYE5[EHRFMER 135

AP 7 ABEHRERTEE
(& =]
iR

="
=~ 5/ 7
v e\ T

epy——SR0_ Q000 e ety Fih

6p
71’

B

P = T

&p
T

&

MHERRAPWERR ESB
JU 7Y
P=——*3""‘}‘+V_0




136 BEMERSEMITIRS

19. EB
OpocV7,
KF 7 HERERE E.
(B &)
HERERTE Y 1€ XX
y— —dlnw
dinV ’

%
dlnw= —7dInV.

ST E HIdR iR, Y AR R ot EXHiER S S
Inw=—7InV.+C,

H 18
C
v’
C"
apn ‘—/';
A HERRE 6, g XX
6D=% ’
9
@1):%", ¢
LA FEH
@Docvf_y.
20. EFA
dln@D_aVV(

dP Gy’



¥=8 SBRINSBEKREHER 137

Hep P HEM.ov HFERKREL

[ %]
By b 4
@p ’;C"V 14
KL
InGp=C"—7InV,,
Aoy, 1(%)
dP VaoPl K’

Ao K=~V (T HERBAARIS LR kR E)

(2.1 ], BHFHAG. 158) R,

_Y G
aV—K V‘-,
5
1__QVV(
K ¢
(R it

din®, 7 oV,

dP " K Cy°

21, BEEFREDHAHE FAHEERHLEE
U(r)="-"e—:+’%,

b AT EEE, FHEEo=3X10""m,RZLFEKRZE ..

[ %]

RE(EEREEG 4O, KK EE o, THEMER
A

Nk
ron‘gg.

a; —



138 BHYESTENIARS

A
_[d®U! __1{dU
B= dr? ,0’1]_ 2\dr ,0'
i - &
w) _e_w_,
dr ,O_rg o
%
b=%ezr8
T2
ﬁ_(@) 268 906 _ 8
Cdrt/, 1 i 30
__1(dUy __ 1{6e’ 9906} _
2\ dr? ,0— 2\ ri riz ]
UL B R A TR,

ro=3X10"%m,
e=4.806 X107 °CGSE,
kp=1.381X10 erg/K,

{tA ar B{]ﬁfﬁﬁ !‘75‘

52e®

s

_ S52roks  52X3X107%X1,381Xx107"

a; =

~1.46X107%(K™!).

22. iR &R K B B RERY SR IR

F=UW)+ kBTEIn(E"’—‘).

ksT
(% =]

642 64X (4.806X1071)?2

REECEED BRI X153, RiEE HEER



F-E mBEkHSERERFEMR 139

I“ — LY(V) + 2 {%‘ﬁw, + kB’I‘lr]( 1 - e“’iwrf"'n'l-) }
= UV) + kT D {—1—- B, + In{1 — e ™/*7) }
v B : 2 k37‘ .
TE L BAR R AT > ho  HIMEA
1 hw
ok, T 0
hw.
-"h'w!./k T% it
e B 1 kT
B RXAAF BERL,EE
U A,
F=UWV) + kBTZln kBT).

23. RMENETEER,RE BE TS E M, HREESKE
MR T I FRiE K.

(# %]

HOEERDEHERIRX G 1537 H, kB HEY

F=UW)+ E {%h‘w,- + £gTin(1 — e "/4T) 3,
FMAHS 5EEHEF XA

CIEE
S = kﬂz {;L”LZ.."?_@I__ — Inl 1 — e~ M /kgT ) }

fiw k., T
ot —
i ' 1

WRFETaREE N NMEF R ERAHAR A

W) = Wy == W3 = *** =Wy =W,
T2
SZSf\TkB{-ﬁw/kBI

e?l'w/l:HT . 1

*‘“In{ 1_ekh‘w/kHT) }




140 EAEHERSENIZES

BN EREHRERE 0, A

@E:;;-_c;)v
HEA R
_ o _6;
I—kaI,—— 71 [d
W 33— 25 15 5|
B./T .
S :BNkB{eBEfT/_l—ln( 1—e8/T) }
=3Nk3{ L In(1—e") }
e’ —1
ERRE, 21, Z5o~1, 1—e >z, A8
O T
S%3Nk3(l—-lnx)=3Nk3 1—1In =5 %Bngll’l = |.
T Oy

E%ﬁﬂﬂﬂ', x>1, e —1==e”, l—e_‘rml,ﬁ]“fg

S%3Nk3xe_“‘=3Nle3 QTée_eE/T.
MNERBEBITUE L, BRERKARRZAEHHRD, YBEHT
OK B, g ZGHHE T 0. XL 55 MmMid—.



NI
JdT

UE e R

B % &

1 AR AF LT /REiE, ERETHRINP R =R
R THRENIE S Tk R R T MRS EF (T aE R

(& &]

IEH % =B IR T F0 8 o 4 2 32 A BUSELBR IR 7, [8) B DR R A5 AR
AL X A — A B R R R 7 A — A B A SRBE R R
e FU/REREE. HBRR T S5HME T ER R IEH# <R FE
HIBE B/, EBR R FSHB R FH AR BERER SR TR
N EZBK. EAETHIRSNAE S T 18] ) RO F 7 R AR
EW,FFUUABRR FHRIFR L EF#R R TR RIIFRER.
ZRREIR FSZEM AR FAIE R, IR SR T R B
BABEZ, EMNZENRZRELIER B ARTRA RN,
Bt A 2 (2 B A TR F 6 4 B R G IR B0 48 U PRI IR 3 B B AR

2. KSR FBERTHMEXMELRAL/L 5X 4075
1 E B SR AR BOEX BB L B Aa/a HFEE R RATRE?

(¥ =]

H 7 BR BG4 R S A P9 7 A 2 A R B B 1 B o B B
Forba, REMGHEFRIAERAZEEET. SRR H5



142 B ERESANITES

B S & B K. SRR R KER, B R
MR EHE R 3 DWW REBRFEHI B H KRG 2. X S A7 9 2 69 4
HEARXE AR Ad/a, FURAZAK SR 0 54 18 7 BOH R it
{HE RS HXS E LB AL/L ALEHE 7 IR 5 A dn i85
BB, ALSE T H R A SRR 5 e ik A Ray R [
B, HiEEAR K&, A X R

AL _ Aa
L>a'

3. KCl A Ke . fFEKCLBER F A G B A CaCl, i5H . &
K8 KCl ah & )i & %5 B PRI E /), BT R A

(g %]

B T-Ca®* B 89245 (0. 99A) LK B F#9 %42 (1. 33A) /N3
ARKE, rhCa® B -FMELLH AKCL SR 5 18] BE AL 7, T R BEE
RKTE|KTEFHMLE. HCa KT E—M, N 7T Rd @
(B/MERMLAHD, S| K ETFH—1 Cat ¥ 58— 4
K*ZREN. R, MAMCaCl, BE K EgREL. XH
A Ca #) )R -F 1 (40. 08) 5 K B J7-F B (39. 102)#Hi , Ff A 1F KCl
R IAGE 89 CaCl, B SHE KT Z 01 . M S B KCl & &k H K
1% LS E D

4. At 2R~ HEEGRBIrRERARER -THECR
7R 8RB BT e AE B

(& =]

R~ H Fr ok bant, GIENE T — P E6L R RE S —
MERF. HRER - H RSB EOREE, TR R KR
H—PETSHEMEFHAHEERE I&ENB—MRTHH
fo R FHIMEAE RAER Z1H. B — N8 O REER, B kN



FNE BEAERE 143

T =20, 2—PMHEBEF. BRER 4356 /R85 AT
THRER, ] DA AR R I — AR F 5 H A R £ M B AR
. M B RE NIRRT S HMER FHIEMENEHE. HR
FRASHMEFHERES N CEERBEFOHRER ERE
FRIBHFERES. G THFERLEHE, @FRIIEMHEFE
WO B AR HRER (VA BT A BR IR 7 5 KA JE F M E/E R RE A 28
ATAH o EC i P T8 — 4 TR 5 Lt JB A0 L0 P RE A 2B R B/
R R H R BRI B LB 4 3 £ /R B
B3 P 5 AE BE AR

5. €REKE AN ATERE?

(& &)

RITE2HES/EH —W MM T H B0 BB, LhE
R RHI R, BRI BN RBLHITH . ERBBEOTIN A&
D THEREB—-MBEMENZ —. BR.ERESBHME
MURE BT B T L@ S T BR LB R I ik R SR (B B R
RAMEHPRAY. M, B4R & 8 A9 35 5 8 L A R B3 (4
BERER. EREXRBYMOEHFRIE BERE Mk
Pl-mmii. R TR EE LT RNAIRERS S, R FHEIE
RS LR ER KRS D, ™8 KA 2L, PRk
b, XESREEZERAE. WREE, ERERMN, RERBA
HREHEF BN ZHL. SREMAAREEEMNBEESTRY . &E
B F A BB A IR AR KIS 8 T Tk HE
REHMNEHERAE R, E- BN RS, 228 Ht
FEL e E R E LR R RN, RSB EE.

6. TENLFEEBBET, T] 88 LR 20 A1 R4 LR T2 8
&R 2%



144 E&YERSEMIARES

(& =]

(S BeT, IS LR FRAG T RRRAEE BT
. HEAEEBN, BAuE ERFRANTRSUREBEHT
EEGES N

7. RBB I FERAANAERBERSEHA TSR

(B Z]

BBEE —-—cREAT.AVERT MR FEERER.BEH
R RIBE K, B 51 2 RR-FRAMHEAER &/, ML ER,
MDEFHE. XTRAFF,(ODEERHE. FHM,. L HFEH
7S fERREBBEAmERS B0 (111} (00D).

8 BTR&APEAEFEMYE HRIFEFHEHHEE, &
ShEBER T, Ef X A T 24 RS 7

(8 %]

R(ERDEHE) A AOR TR, FEREF=AHE HK
BFHEFESHENT,A" B BT ks bt a3 F B 6 5T
ARRTENHTIBE .. BIEHTFEUMEMNETFAERET
BB B IR ZE 5 B R var M var , EBEFE MM B FHEKE T
Bt (9 45 2 7 B 4 90 Ear 1 E o+ o SRS F 23 00 B S0 4 7S 1 LB
BFH RS RSN ve- v, 18 F 2 7 BT B 3 1 HUE B
BT RRBESH Es- X Es- M i1 (4. 4D KA 7

ea’vat

ouA:-= kBT e

—EA+ /kB’I‘
v L)

easz"‘*'

HAT =0, T ©

—E +/kgT
] *

2
ea Vg
- Eﬁz:- -"EBT ,

#B; = k BT‘ e




FOE REMNRE 145

pr = e .

25 L BRI B B Bk B = 60 B A JUER, S B S F Bk 3 AH 20 (8] B
VEEMILEXRGE, N EZAMEARE FREmE 25
B HWHEE PR 2B, A E <EstEp- <Es-. H
MR, B var <<varvp-<<vg-. HBINBHTATH B HEFER
AR RBEARE T — MR EavZEp vat #vp-. HEEHR, —&
#Aj¢#[1,+7’—‘;13;¢/13,f. @Ht,ﬁﬂfﬁ%%a%wqﬂﬁﬁl%%%ﬁﬁ&

HBE F2H A E S EGER T, B3 RA 5T —Rh
Az HF.

9. dh{RSE X BREE TR {a] o 2

[ %]

THEBRATEEFENAR, EHEREE FEILHAN
HIAERZ ). EdT M ERRBRHE. SkPREMD B
RERBE D THTEAELU, AR Z 4 RBREBEREFZHERT
e i RSHYE AT IR i, SRR B 2 W FH 1, X T ] B2 d0 4%, BR B B Bk
— WY (8] 35 35 T Bk BR 07 1) _E A RTS8

10. HERERFVIHOETBEARSSABE T8 &2, W
—AKR? Attar

(& %]

HBRE T H BT AR

D, = —ypae= %+ EVkT,

2
ZUHET BAR

D, = lvmae_‘”ﬁff V/hgT

2



146 BEEHEBSEMIRIES

HYy AN TERETIERHF.HRE 4. H18 B, w0 <us,
E<E,,BiUHERBRE Y B H 28N T EAYHAET E
ZH.

1. —MEBRBEFEIER Z LM RAERE SR Znth Y
— AN IEH#S AL B AT IR 77 B (B) BRI F B 7 S AR A R (E) A H L R A
K2

[ &]

SHBEREFHEH - MR ERFMVHILER /N, FH ¥k
WLHBRETERN/n B8 -1 S0 E5Z2EE. FU—4

t= Nraz—l*e “rED kT

B Bt o B AL
B AR SR (4. SRS — N ER A SR TR
I8 B 2 5 b ]

2
_1____Nt'2:‘_1_e u)tuyt £y kT
P mn, vy

z’:

Bl RS

T N
— =e“/tT ="=>1,
4 e

S, — A R 2 B T ] B 9 6 S T
BRI BRI A MRS B g,

12, =N ENERS RIS ABE GH?

(% &)

MTEBTEM#ETT HAIET &% EWEF, REEHS
WM —ANIEFRAZME, EA TR -2 B EREE R, B



FNE RUEMRE 147

EAHEBE PR TR T CLAILER 2 /N, LT FFELX M H
IR T A 0 == AL F BRI 2 (L B R A e f it (]

N e
t: —z-l —_ i_e(lll +'£’.l),k31.
n, Vo

13. BV EARW KNSR EH X9

" %]

HE R AN B AR S EEIMBET &R TS —5
i'd

1 ey 4 Y
D="vule "5 =?voa2e Nt KT

2
LR BT RAR S R TR IR3NBIE v, SIS (5% E 5

14 B REFE TV AR LR EBREET AR AKWIR
N2t 47

(B =]

HEEEABUENBECRXAREF. CORE T REMEN
EHNEZRVE5REFEFEEMERF AR XIHAFRRSIE
REFEFH IS EERE,FEHTXHREMHILERK
188 10, 2 7T 66 9 % BR B - Bk ) 8 LA S AR R Rk b, IR T %
RIE-FHP B E.

15. HBEREFY 8 AR LS IR0KEE T 8 E80ks H K
y ik | A

(B %]

EHRBUE LN —MRTFSHTHE  EEREBRET.
X 15 #a ]



148 EHRHEMSENIBAES

N‘f
n, 2

RAREMR S EFENEH M E, P o BREBFETA—
A 1) B o F Bk 21 AR <0 18] B o2 B R S e Ty (). SHBR IR T B
T8 R BUR T T 1]

t=14+=—r,.
n

KA
T>>"_T2 *
ny

AR FETV AR BEMRE T r. EBRRRE FAFES
B a6 OLE AR AUE B R T 8 A< S B 18] o, BF DU BR 2 BRUR T
My AR BEREREFEV HAREXRE L.

16. IFANBT HABMEREHYERE DM AN EEFE
Bt 47

(B &

BETREYEEE B Y B, BE T S RA,
X—BA TR, 5REHREYEREATRERKES. &
Frdm ik b, RUEE SR IG . A FEE R B e M E B fs X REE
KEERBERIREXT D RGER EE L m. WiFRAH % i 2 kB A 1 6h
BB RHABYTRMERBRELERA/NMREHTEEFA.

17. A*B B TR SEywE LA

(% %]

BT an ik 5B B dh ik P 0 2 Bk B TR S R 35 i 5E 1 LR
5Ny, ATB " EFaEPH 4 FEE. ATHBERE F.BHRE
FLAYEN LB EM. WRRR. AT EFRENSEIEE 4
B, MY ERESAMIIE FRBI S A E., B 7Y



FUE SEHHRE 149

MEERTZM. ATBEFa&kD, ASUMERENETF,
B 2R IERT. IR, A" ZNNBEN LR AEF
MBS, B ZEMNNBHLRFRRIER FHHE. B, s EGE
AT AT B A TMB™ Z AR TR 553 77—, B~
B E T AT ZE A AR 7 ] 5 S o A

b R

1 RIEEL T EREH S, B XY EBRETLE - HER
F¥ERRZHEN

(& %]
MFEOCAEFTEE, mE 4.1 R, BEFRL58EFHL
HER, ET1HRFRLH2ETHRONES. X TFryEaMs

6 7

}

B4.1 HEHOZHT S

HEAN I EFS8EFHYULFUI RFS 2 EFH0EY. R,
1,2,3,4 JRTFHKHY]. 31,2,3.4 FJFH.O0E—2HE, B3 E 4.
2.1 52 RpEE RN



150 EHEHEF AN = BEis &

3

4.2 Bl 77 G i bR G O A R T

2l R=—

51,2,3,4 HYIME.2,3,4 BIBEEH /R LR FR
g

a.

a=2R—+2r,
B — 12,
2 4
T RA
,
RV 2 —1=0.414.

2. R —1 Na [T A Na SEPHIIRE LAAFHEL
A 1eV. it ST EIRET H FP R0 G R MR
[ *]
ST H AR, R T i P E MY
ny=Ne /"7,

AFN BEFE . AT RFHBENNESBRIRERT



FME RKENRE 151

AIaER. HUEIRAY T'==300K, 15 £ BB H Fr B a6t b @) M XK
f_lze_.,,I/bHT 1. 60X 10'”19
N 1. 38X 107X 300
=e WE=1,72X107",

=exp( —

3. fELBH, BT 0 = A0 B et AL 0. 5eV Y
& R IRSMEER 10%Hz, R ZR TSI 8 A
TIPSR 100 CRPE AT BARERE > Z L.
[E &F]
B A HR ) (4. 32) AW AL, BT B AR AR Y

DIZ—I_GZVO}e—(u]+El) T (1)

2
Ko HEMBK -FHBHEE. v,y 5ESMHESWETFHIER
B uy, AR --TZEEENGER.E SHMIRFRZEA
BT MR HL2EE. CHNa fBERELITEH, Btk
B =4.282A, BFREB—BHEFNa=~3a'/2,v,,=10"
Hz,u,=1eV,E, =0.5eV ¥ EREBI| AN (HRX, HE T=300K,
3K B Z LT B R B B AN

1 — 2
Dl!aookz"é'x(‘“—z—?)—xfl. 282><10_w) X 10"
xe-l.5x1.sxm““‘fu.38><1o”'“’3><3mnm2/s

=4.584 X107 *m?/s,

1 ~ ; .
D, l's?:&l{z'z_x ( 73><4. 282 X 10—1°J X 10"

Xe—1.5><1.5x'10'"'9/(1.38x10"’33><373)m2/s
=3.874 X107 %m?*/s.
TR B3
D, |373K —D, '300}(
D | o0k

=8.451 X 10",



152 EHpESRSINIERES

M EXATHLIBEI00CHRZMAMT MR NER FEMHT#H R
B 4 MR,

4. XV LR — A BRI 2V, TR —1
HEFRTEEMNERY Y eV, 5 1300K GRS 5) B,
PR EIKEEREREL L.

(g &)

WRAECE R FEH R YF (4. 19), (4. 200 T 50, 23 o A B I
TFHI8H 7R

n,= Ne “/*s,
ny=Ne */*sT,
EFE_APERERVEBEZFTHE TN,  LRARABENM

1 B b 2 (L AELBR IR T B 8 B 41 31 K
Nop

- k
C1=711= e “/ BT’

N,p —u /T

€

Co=n,=

Kb m ARERAE. 0 HWHBEE. #
u;=1.2eV=1.2X1.602X107"], u,=4eV=4X1.602X107"],

m=463.54 X 10 °kg/mol, Ny=6.022X10%/mol,
0=28.92X 103kg/m3, T=1300K,
kz=1.381 X107 2]J/K.
fRANC, #1C, 1§
_6.022X 10%X8.92x10° ~1.2X1.602x107 "%/ (1. 381 x10 **x1300),__ —3
€= 63. 54X 10 € m

=8.454X10%Xe " ®m™*=1. 891 X 10*m 3,

_____6. 022X10% X8.92X10° e——4><1.602x1o“‘9/(1.381x10ﬁ23><1300)m~—3
63.54X107°

=8. 454X 10¥Xe ¥ m *=2.674X10"m™>,

C,



FOE SAERE 153

ML ERR AT LR B, #25E 1300K GREVKE SO B, H R R A
B TR b R B A 2 11 UK.

5. fEA TR, TR AP ER, BRI i
L, S AR EREFEMXTELE BE M —XT H 585 fr
FEHRER.N MBI AR IENE-FIAEHE I

—E/2k,T
n=Ne ¥,

(& *]
HN TIEEFHRYE 2 DMEEBFER MEMBA TR
A
N
Wl:(N—n)! nt’

FH BN AREFHR L MR FER A AT TR R
Bt K

_ N1
T (N—m)! nl’

L, A EFIE R 2 WIE AE T E AT AR

W,

N1 2
W:W"sz[(N—n)! n!:{
5RXZEMEHE, i mn gy
AS = kslnW = 2#5ln (N__]:;! =
EAEERZMHHINEFIRAZW, &M B HEE
. . e N1
F=F,+nE—TAS=Fy+nE—2ksTIn N1’
Hpr, RAEREGKEE XYW EHEE. FHATHRHE
) -
!

&L LT VAN



154 ERYER DTN AT

InN! =NInN—N=~NInN

i
( x| —E—2kT 2 [NInN— (N=n)In(N ~n) —nlnn]
~E—2k,TIn X2,
H 15
R

BT N>n, BHltE

n=Ne ¥,

6. HRHHFHEREE . EAPERMMHMNERAV/V.V
A9 TR B B 6 o A A L

(% &

B ok R B R A 4 P SR A R T R F e (A R I b T 1 IR R Y
MEERZAM. B, HFEREESIEREERIEX
BEAE TG EEB o, WX B s X IE . 5T 208, 738 N
A

AV =2nv.
OFERCNGRE N AW
V=2Nrv.
M LA R EBPRER
= Ne E/2gT
4
AV _n —E/24,T
vEN=e

7. @ NaCl BH g FrE6kS, /£ 800 CHT H X B 2R 1T 5l 8



FHE RIEHIRE 155

NaCl M FlH8E, ML EN R B BRSNS F7 4 58. 430,
R IR E R 4 T B R 58. 454, 3R 7E 800 C i &k B i 4 %
.

(& &)

B E SO0 CHY, IR PHIB M B S EE B A LMETHE
MR RRA . bk, 2 R M ES T, B X 514
MARRI R TR AT LN ER B FRES. ] NaCl &N E T
[B1BE o, T Sl A 7 BOH 24, — DR N & 4 1~ NaCl 4 7. Hi%
fn ik SRR M, TR AR RV, ARG AR AV, B X 5
SITIEMER TR ARR K

2d)*
[__4__]M.
v

RWEIT AR FRETRNESH S THRE, TRRY

(2d)?
4 M.
Vs

BHX HEEMEETRMENS FRIFINA AN #
—$ %
2d*M
|4
2d*M
Vo
HAN, HFRMET HE. B EFE

AV AV
v, oty

N():A’ y

o=2A,

LA
N R BRI ANKE  FI LA



156 EEpERSBNIARS

AV _n
V N
15 R B Frg A Xk P
n__ A 58454 .
N a1 Tcg g3 174 1X107%

8. XM THMEEW. BEETEFHNG &R Hm,HKH
/MBI .

(1) #LILH

(2) HLILH.

[ &)

(1) 05077 dh & I B AR ¥ 2 o ) & TR (Rokohs) B THT JE) B

NV (hythy) o Chgbhy) 24 (g by ?

WUES . BRERKMMERE(001). HXSEEHRACE
EYEHEYQ. 32D, BIZ G EHEX A FEHHEE (110},
HEERKHRE LR EREE . U, EFHHEE110) KHEHELR
BERENT. WERERALERIMES /D FUBREAREY
HERESE BRENR - EAHERSRENE L. HE4.3
BEFENQIORERSEL . RENL EESW AR

~ 3a
B

FLA R 5 48 1 R AR BB i, R — A RS R B — 1 dh 48 R
W—E 2R, B, R/NEBREESN

A 3 a
o

dhlhzhs =




FNE SEgBRE 157

A4.3 EOSTHH
(2) TSLH di 2R IR B AR R R WP Y & THT AR (hokohs) B THI 18 BE

by thoths) 2 (ha—hyth) 4 (hathy—ha)
AIUES WEERKHEERERI1L). HE—FFE15BTH,
Xt F 18 LA _Lji'aaﬂii,aaﬁ‘f&ﬁ(hxhzha)Eﬁaﬁ*ﬁﬁ(hkl)mff?ﬁ%
Ey]

(hkl) =

dhlh2h3 =

%{( b)) (hy—hy4hy) (hy+hy—hy) ).

W SRR (111 MR B3, 15 3 02 o T R X A A9 & S e Bt R
{111}. HEERKOHE LR SRS, L EHHEH111 5
EEREESARENE O AEEEEBRE. SABREHE—
ENMERASRENE L. B84 4 BRAFHA Q1D & LA
RAESGHAY . BENS LSRN

~ 2 a
5 -

BEERMAGHBEN&EEZE, B— MR EH— &% [
B —E . Bk, B/NEEEES
VZa
g




158 EEHERSEMIEES

4.4 MWOVZHSEM

9. MREOCIALTHEH, R FHIRAW, BUFHERGEHEEH
HNa, ZRREENHFEERE, WEFAEERET THREEER
Py HEMEHEBKRENY L RKER -1 HEERBETFEEN
REHE.

[ %]

HiFEshi MR RaEE - FakERgX. RBENT
AT H RGO E N n  FIR TS8O N, B3 F a4 R
AV, BENT REIERIV, HASc BHER,NE

V-V, n b T

TV, “N"©
H #4 B Ri J1 |) 4
v=v0(1+ﬁ'1‘)=1\;“3<1+m').
B ERR G
w1 =—ksTIngBT. (1)
H M

PV=NWu, p REFIHHEA,



FEHE KEAIRE 159

X5
v=NWp
0
U LG
NWx_Na’
4 4 _ (4Wg o —u, kT
Na® - pa3_—1 —e

4
TR ER—T HFEREFFENERE X TRR Y

u1=—k37‘ln(ﬂ3g—l). (2)
pa

HEMDEORXAERE—H. RENFEELREEE N
POem

wiesy=omol o)< el

O
- PP
BT#HEE-CIYTEH, —TRBREE 4 MHET, T

We 1 Mﬁ)z_l_ — :
pa3 p a3 p(Po} 1+m.

HERXRA(ORB

uy=—kTIngST.
AR, FENERERAEYIFERE, REMEBREERET
THRBEE o, HERE L BIEAIEEKZEY B, HTREE
M—P EHEERETEEER.

10. F—RSHAEHARE, RTFERRGCE LR ER
RERWH 1V, KA T2 2 —8EFEREBRE TR E.



160 BEAEHERSENIRIES

(B %]
R B] B (o B B0 F8 s TR F R = IO LA L 3R R
N. TEN ME AP 2 LR T8 KA

N1
W’:(N-wn)! n!’
n MEPREFEN D EBEAE EHESI A T RE T X H
W, =
PU(N—m1 nl’

KGRI on N EAM 2 DMEBEE TR T REH
N &
W:WIWZZ[(N—n)g o ] .
B 5 B A o 1A B 1B A 2 i &

ASZkBIan 2k31n

N1
(N—n)! n!’

ar Y H B EE

F=Fo+nu—TAS=F,+nu—2ksgTn N

(N—n)! nl’
APF REGREEREXLHWEBHE, « ZREFA TR E
HELEERSAREOER. FIHTEEREG

'@}_
5], =0
PS8 T ST NG

InN! =NInN—~N==NInN
5

aF N—

(5 _=u—2ksTIn = Z=0.
TRE

n — o /2T

N—n
T Ekr b N>n, B



FNE SERavRE 161

%er— /2kgT
NIEE;
w1
I S kaln (N /)’
Bf

u=1eV=1.602X107"], kx=1.381X10"*]J/K, n=10"°N,

A ERT8
T~840K.

11. A'BRBETRE RAEREFEUMATHER =
i, MESMEEFZOA. KRETREAAEFZMHIESR
A H, ERBERIES FO EBRMEKE, BRT 4 —ul)>»
ksl BY (s —u'y ) ksT e sut o, AR EAEF2ZAFIE
HBRE 8B BLAE . R A BB Ao AR (L B

(1) %Y —u2)>keT B, HA H RS

(n%),=(n%) = [ Ny Nv e (vt ) mr ]2

(2) Y (u% —ul) kT B, R #H € 7 /R

(n%) ,=(nf) ,= I:Nt‘z,.Ni_*_e-—(u‘_',_-%“u"_._)/kBT]l/Z.

(3) nt ={(n}) 24 (n3%) 2 V2,

"y
, i)
ny = n;_;!- ’
(% &)

BN NHINARRRENBEFESRAAREREFLE,
nnt Ml nfy T IR B IERE T Z U EH EHBREF R ul 0
AMNAHEREFEMUMEHEBRE FHERE, NABALENEH



162 EEpEHSENIIEES

REH
F=Fo+n%u% +n"u’ +n'iu'
S Ky ey youty v yrety e yr SR
HeF, BRASHBEAEXWEHGE. dBPHEGF
—qn' +gn"+qn'y =0 (2)
%
n% =n"+n', (3)

Hf ¢ REMBE FZELUMEERE FSEEA  XEBREEN
M HBEMFHMEE. o el it BBEMOAHER, XE@QORAHE
B OEHMK,EREHEMR/DER N EEBEPHEGAORLE X
W, EZEDOXEREUZEALFRADORE
F=Fy+n%(uy—Ag) +a% (u”+Aq) +n', (o', +Aq)
NLINZ NGt

~ksTln TS Ee ey yry gy yred SO
A B H R /ME RS

aF:o aF_O aF
mm, T amm o',

AT ek BB E

0,

—t —
n?}~=Nﬁ-e (n+ )q)/&BT, (5)
nl;__:N!;’_e—(u_,_-F)q)/iBT, (6)
— v
nv_ ____Nv_e Cu_ +Aq)/kBT. (7)

BREUE=XRAGRX.B

e’/tgT — 1 I:N:e(nt_;_—utf,)/tBT_}_Nr:*_e(u:_-—u';F)/l-BT:IIIZ.
VY
HLEABRASHRRRX, B

1 ' v i ] 1/2
ni :Nﬁ_e-‘ui/lsT /\/_[Nt_’.e‘u:‘_“")/kBT—f—N;e(ﬂﬁf‘—."*)/kﬁT]
N




FHE REHRE 163

=[Nﬁ_Nv_efmi+u"_>/&RT_+_N1:LNf+e—<u’_;+u"+>/kﬂr]”2. (R)
(1) MK TTLLE N, 24 (o —ul ) >ksT B,
nh e [ NG Neem v V2, (9

(DAL, 8 (% —u” ) >ksT BT, HRBE FHIE T ERE.
RENR EREPIYECUAN R TEHFERKE (X P
(af +u? ) ERER —MEREFEMREHENER. . FR
HIFERETHERFHEAEE. B TERETFHENKEN
FOTULERAEITERBHEAT
(n%),=(n%), =[Ny Nve- it |12,
(2) N@REBRTLAE W, Y (uy —uy) kT B, ()RR,
N P (10
QORRH, 4 (wf —u® ) >kT B, LB T E LA EE 0T LA 28K
HRZR, EREPITELUASRFERFH LT /REBE.
QOORXF (uf +u' ) FRIEN & K L8 — A E BT Bk 3 (8 B {7 &
IRHER. L ERBCH RBREIHERFHZMEEB. XM#H
CIIRBRBE , Z O BF TR E T8, B i
(n%) ,=(n) ;= [N?*“Ni_’_e-(ui+uj+)/éﬁ'l']”z.
) E—RIFER T, (SO
n‘;_,:[Nt_;Nv_e-—(u';-i-u‘i)/kBT+N1N{+e~(u:_+u;VlBT]

=[(n%) I+ (a5 ) 5]

1/2

HGOXE(DORAHYEREE
n'y » nt=N4Noe *+ T = (57 )2
Bf n‘L=(nv:JI.
n
H GRS EOXPRAE

nY s = NG Nie “rtv Ml = (4 )2,



164 BEHERSIMIRES

Bl | ny =

12. & R R B B <0 B T IR SR A oM, R & B S
AR SRR IR AT B SRR b R s B R R AR X R B 17
E—BTHm TREM, 5ZEMAHTE FrIR3A R HER.

(F &]

WP IE N ME AEF . ME.AEFEL, ER—X
RETTHEERNE HES BHHFXERA, U AFZESMAMNEF
TRSNAT R, SR8 H Ak

Fi=Fo+nE—2ksTln N

N—n)! n!’
o, (BB HEG. 1I5DRXTH, EHREFSHT, SEEF
KR BNXT B B EER STE A

F,= kBTg:ln( 1 — e /47
HERAZETEEY, MERIFEAR. HERIEHRMNE

] —e~Hw/sT frw

kT’
Gk
6N
kBTEln( 1 — e—ﬁ"'f'”'BT) = GNkBTln( 1] — e*ﬁw/k‘BT)
_ fo
=6NksTIn BT

REAE, TREMERETH» METFHRDIFENER,
RN GEEPER 2nm M HFRIPES O, KM 2N—2nm T H
FRIWRFARN N o, FEAAR SR B h ALY

. B o fu a
Mz—[ﬁnmkmn o7 F3@N —2am)ksTln 7% |~ 6NAsTIn oo



FAOFE ZEARE 165

f

= 6nméksTIn C:)
B EERBRESHE HRE
F=F1+F2+AI"2

N1 @'
(N—m) 1 n +6ngfln +6nmk371n —.

=Fo+nE—2ksTIn
RS- 2% F

dn

HYHNERA KL InN! =NInN, &

JIF .
( a) T=IL+kBTln[

(81' —o,

al N—n

13, MRFFRE EEFRET, HIFEREHE SREN
JEFHITRSIARAIEE R K, i B 2 A W H R AL U BT 450t B R
Bk B ¥ H

—ﬁw/lzBT 3m

1—e
l_e—ﬁ;/kBT

HIFE T>0: M T<KO: HIRRIEN, P wy B B 1 EBRETER
e m BEMMBE MR TH o Mo HEGL WIS LA 2 (b
R T IR B L.

(& %]

REAN TIRTHRERES,FE PEL M FEF R
EAER, SAH B HAEN

n:Ne—ul/kBT

b




166 EAHERSENIEES

N
(N—nm)! n!”

HREENERRCFZ A REMN BERE ARSI B HENT
ik

Fi=F+nu,—TAS=F,+nu,—ksTIn

P’ng(N—nm)kBT[szT—l—ln( @ ~TulkgT ) ]
+ 3nmkaT | St In( 1 —e~=47)
nmRerg szT n .
R4 5 & F
aF\ T[aAF +F,)7 _
(an T—[ on L_O’

H AR AKX InNT =NInN, 8
(%) =u1+k3T1n
REHL u, LA FEEHR o 7w KB £ B LR S

e

e Fiw/k al

+3m7i( 5 )+3MkBTln““e—TuB'r=0-

g, WA

n :e_“l/‘BT

1—e“‘”"’"’HT) 3m
N—n

1—e ~Kw/kgT

B N>n, %

3m

1 — e~ Fe/kgT

— hat IVZ. 7Y il I
n Ne 1 _ew‘ﬁw/EBT

5| it % R U7 4E IR B

fiw

Or= 5,

R RN, B T>6: i, H
fiw fiw

1 __e—ﬁ'w/l'BT,\,__ 1— —ﬁw/kBT~m

kT’ T RyT



ENE RIEABRE 167

im

e "

W
n=N(=

T o<o, At ERFWUEBTEMNES SEMR.
FEIRRER T B T<O0F

/kgT

— o TwikgT
%—;—?ﬁgmly
FR
n=Ne 5",
WA BT AUsREEHE D, T B = BT R 51EH %
A H DT B 33 2R A 22 X 25 AL U BE | R W ] LA LR

14. Hit Rt B m MEFHZW, X HEH{rEHE
B, Rt B AEPRI BT /REBEEE . IR B AR B8 F
BT N w,, HBRIE T BRI BHIE FHBELE R o,

(% =]

W ETRMEBRUER B AN 5N LEHHRE
A, &R EE T EER, ISR SRRV ERERD
F,=3NkgTIn(1—e*™*T)

MEREPFEE2 DB LSRR, MWENFENATEHR F K

¥ H
. N1 N1
T (N—m)! (N —n)! (n))*

BIER—PHLRRREEENRER Ve, HHBEFRINFER
TR R iR B B BER SRR
AF =nu—kgT'InW.
EHENMBIE IR FHIREE RN w, HBR F T 5L B 5958
EB K o, WERRMN R FIR35]EE HENSEN
AF' =3(N —2nm)ksTIn( 1 —e ™*T) + 3nmksTIn( 1 —e /4T
+ 3nmksTInl 1 —e ™*T") —3NkgTIn(1—e ™4

w



168 EEYERSENIEES

(1—e ™/"T) (1 —e ™/*sT)
( 1 _e—ﬁw/.EBT) 4

=3nmkgTn
du ik S /Y H HEER A
FﬁFO—}—nu“k;;Tln[

N1 N ]

(N—n)! (N —n)1 (n1)?

( ]_—e-m"]/kBT) ( ].—e_wﬁw?/k"T)
(1—e R/tgl) 2

TEEBRE, (hw/ksT) <1, Fo /ksT) K1, ( hay /ksT ) <1, BTG

~Fw/kgT o hw

kT’

+ 3Nk3Tln( 1 — e meityT) -+ 3nmkgT1n

1—e
lﬁe—ﬁwlkaT%% ,

hw,

T RT
HAHBIERLARXInNT =NInN,5 3

F=F;+nu

— kBT[NInN—I-N’lnN’ —(N—m)In(N—n)— (N —m)In(N'—n)

culw_Z

— 2nlnn |+ 3NETIn 77—
RNF- &

kBT + 3nmkaTln

&

u+kBTln[ n” n)] =0.

(N—n)(N'—
X5

2 20y 3m
n ___( w ] o u/kgT

(N—n)(N'—n) | ww,
EH:J:N9N’>>H’@]H’J




FRE SIERHHETRETERR

B ¥ &
1. Y547 15 % R B0 W R E) B Fue (r) BT B 2R 80, X Tk
BEHEF . YETHELCEMERABEHROF EFHELT LR
¥WAHMES EEREE-NT , WEBNEF 2557
(E Z]

Y A0 A E BT A, R A R AT I R R
Je(r)y=e* " "u, (r),

Xt B AR BB G. DRIG. 39O R T H

wu,(r) = —\/—le—dzm:a(l(m)e"‘m".

StFEEHEF YETFEAEEMEMXURN . EMNTTHSHE
B TR wuEL— 3. B, (B RIFRXFLERT a(0)
Ab, FoAth 3 AT 28

W P REESEBEK FXHMAENXAR, 5HE
X0 R AT G e X A S AR I 7 T SRR 5T we () BT
R BT a0)Fl a(K,) WA S, HoAth 15 7] ZRE.

EERAEB T, B FERAR FHEMHILE|4E |2 X, M
B AR, ILE | () |2 /D, ST X RERY I R B AT B R
PRAATETI. BWREER, ERARUTHHIEHERBTE



170 EAYERSENIEIES

B % T TR F 1

2. A 1 eR B0 2
Jr+R) =e* " %g(r),
A RS EX Pk BFERREXL?
[ %]
A2 7T BT I8 #F 08 B ¢ (r) AT R R 3L
P(ry = Dlalk + Kpe ¥,

HP 2w TmER. oA

Jr+R)=e*"%y(r),
B3
ok PRy gk R,

HAFHET K » R.=2pn(p BREEO ., LT HL.k=k Bk &
FHENE L.

3. BRZEEHEBZREAMR? Mt AHBERZRAY
R R RHEE LN 2

(& Z]

BRZESEEZELETR—Z 0, /SR ERS A
blab29b3’ﬁﬁ?}§9€¢.ﬁ’|ﬂ9{]§%ﬁﬁuj{]9b1/N19b2/szb3/N33leN29
Ny GHRIGTIERFREEK e a;.0; FFGIEHFREE.

(Bt 22 B R — A X L R

by« (b,Xb;) =02",

ERZEEH—PMER A NAER R
M (v =
BIViRE 5% 2 1) o — AN R R 3 17 B (R R 2 A 22 1) o — A B4 A



FHE AUTFBEFETER 171

MR L/N. BTN ERENFEREE HEEX Hil—
AU KRR R A B G — B4 X R 4R A R AR LB
R w2, KRR SRR ZHERREFAEY. ik, £ikxR
ZE[a] YRR AL B AT, R R B E A RPRE B R RS,

4. 5HEMX IR FITHHEEM T 2RSS EFAER
R ER 2

(& Z]

VEHFHERLBREEER

K (k%) <o

B, 5 EMXORFITHEET K, WEEEMNER L BT
HEBNAOBSER. R B THRERK, ERMKEEET
HEMEARA L A EETHERXARNSROEET K. /2.

5. BB RBA T EHRY
Vi(z) = D V,elen

MR S T R R 2 R
R’ ]
RSAER Y (o) i BB R b

Vi) = > Vet
ERUTHRBGHREB
 Vizta)= S V,.ehtte = STV el ( eih)
=sz)= Zv,e"*ﬂ.n
B "

et =1.



172 EEYERSENTRIES

EiE LR A O ERR K
| An«:%:*tn.
A WA RV (O TR R HEER BN EaHA

AT e Y.

6. MILBHME T, BiFEX Kk EE A BEMXZH LA, [
R eR RO L LA PR SR A e AT RMIT IR EIL
By 9 2

B -

BE=AHEMXHIFEXTHSNEETE2HIEB RSN
KK, K;, UK, ,K,,K; #H 2

K b (k""’KZ_’l) :09 Kn:KlszvK;;.
R ¥RA

‘;!}k(r) — Za(Km)e:'(t-f-A’m)-r

1
~VNQ <
*,f@%T’é‘ﬁa(O),a(xl),a(Kz) fa(Ks)%Iﬁyl‘9KfmIﬁ%BE]‘gB§9
i eR BAT AL BL O

‘,Dk(r)=

\/jl{jﬁ[a(o)e“"—I—a(K;)e'(Hxl)"—{-a(Kz)e"“‘*‘e"'
_f._a(Ks)ei(ki—Ks.)-r]‘
B AR BRI (5. 40K, T 5

(22 —E(k) Ja@+V( =K\ alK) +V(~K;)a(K,)
m
+V{—K3)alK;) =0,

K1 a(0)+[2m ] 1)+V(K1—K2)0(K2)

al K;) =0,



FLE RERETEHER 173

ﬁ2k2 B
2m

VIK;,)a(O)+VIK,—K,|)al K,) +[ E(k):la(Kz)

+V(K2—K3]a( Kg} :()q
V(Ky)a(0O)+VIK,—K,)a(K,) +V(K,—K,)al K,)

+[@ E(k)}aixg) =0,

Zm B
B a(0),alK,) ,a( K;) yal Ky) 8 2BATH WA

[gzkz—E(k):l V(—K,) V(—K,) V(—K,)

nt
2L2 )

V(K,) [’—Emi—E(k)] V(K,—K,) V(K ~K,)
Vi) ViK—K) [PE_pw] vik-—K)
V(K,) V(K,—K,) V(K,—K,) [’;ijz——ff(k)]

=0
AEL R TRRER. W RAERAH T RATHXENHHY.

7. EREMEXHIF FE-FHREH AL

[ %]

BRI TR AR, EE—F R L, EfFEMEXH
FEGTEHBFHEHN —BRSHAENW. SHTHRLMIRS
BIRAK EX.ARAEREK APEH. MEFTHRE E,=2
V(K |, VK, REBZESG8 B R0 RE.

AeMHEF  ERERHRORA L EESEmEETETHEN
XK Fey7 e EWREREIFT e FHSRESHEMNXNRE

8. YR THIRREEMEMNXNR Lo, KEMFREAUS



174 E#YERSEMNIAES

HILBEAREER

(F &1

da ik Ry LT BR AN IR R O A SR EAER. i)
ST F L et X T RIE R 8 Fo BT RIIEE

a=L(F+F).
nt

BF HRKEXEEURIN. EF EAXPABEF, NERFF
ERXERES WAEF

a="l:F.
m

B, GEMNETHERES AR SHEER R m 6925
WA/, AR, SRR T BT AR R, B R B S HE R B
MEFRER. YETHRREEREMNEAR Lo, 54 E W
R385 V47089 & ERR X /8 FHY LAY 1E B Y. 16 8 T R A 2 4
T L, &4 s ST R AR R, 3 I AR SR AT IR . IEE
NEFEMKAR LRF5REHMERRRER, LA RAZURR
SHEERBH BEEH.

9. WIMFRATHEF5REAERNEE M 25502

(B %]

i ¢ AR PR B R Y8 (5. 88) I (5. 8RB
E_F R
m nt m

LR FRRERNEEL A, S

Feovdt F-o vdt+F, « udt
m* om m
MEERMFERAEE, LR RH
AE) g nunraan _ (AE) ngnus Lo | (dE) apara ey

m nt m



EhE SEPETEHER 175

H T 88 IO B A AR K AE
FE
Ek—2<0,
B A E R i
m" = FE <0.
Ik?

156 B LB SRS Xt AR SR Th B B F (4R R RE B, T HL i it
AR R XTI I3 BT EM ). MEEH IR ZEF R
/MHE,

FE

“a—k'3>0,

BT LA R F B A UR &
- FE
ok’

=>0.

10. BETHHERRE m B ool WHE LR 47
[ *]
AN ERN AEITHEZ. BFRERAEL

AE) sy jyutm pogm _ (dE)mgmqmgw__'_ (AE) gy o 789

m m m

= ;%[(dE)mﬁﬁx-m%wm— dE) g zxramuann J.
MERFTUFY , YEFRNIZAKREBHER IR EL T &%
B, - FHIAE R m " 3 N, HBT e TRy INE

ax_l_,F:Oq
m

B TR FHERRE—KE. &, WSt h 5 REER



176 E YRS EEF

KAHF, TR,

11. 5 JB /R eR 0] PR JE 7 i s BRI 8 B4 42
(B &) |
HCEEEREYG. 53R, AR RBRORRN

W.(R,, r) = ﬁz}{)wk,r —R,).

ERAHEAUEA TR FEERKYSE. EXXRGFEPHRTFHE
BRHES. © B FHERAERTFHENILEXR, EREFHEITEH
TARERSEREFHTAHEI DY r—R B, BT HEEH
Go(kor—R,) HPLIEFIFE R A (r—R,) K. @ EikZEETFH
JUSBAR/ B r (W% R, BEKRT, [l kor—R,) |2 4R/, EER r R
B R, ®ku, [¢(r—R,) |2 B/, BT ¢ (r—R,) iR
$ kor—R,) BRIBEEH. B
ol ksr—R,) = p()f(r—R,).
W EXRANT RB/RRECKA P, BHAH LR /RREHERE, [
WAR,, r)=¢'(r—R,).

WRER, TR RER AN ETFREXOREUREHEREH
T8 E R B E HY.

12. ERAHAE FHERREALEAME?

(% =)

ERGHEA B TR PRI LER, ZE R FHJLER /D,
FEIEFHEEENT AR EMLIE FHITNMEE. B, ERSGH
A FRRERESEN R FPERME. ML EFHEFREE
BE—AME, FUAEREEMUEFHEERAE. s SHFERR
B



FLE SEPEFRBEIL 177

E (k) = E¥ —C, — J, > e**

BPREGE. KPR F PR TR EF BREM,E—HHE,
‘"’Csﬁ;]‘_z]s %/J\ﬁ!r&%ﬁﬁ.{a

13. ZRFHEAT , NERFHREWN SN2 E TR MR
.-t w42 |

[ =]

LU s o000 BEIRAER s T REH 09 98 B BUR T R4 J,
RIR /AN, TR 43

L=—w¥ﬁ"0ﬂVU)—Vﬂr—RJkﬁr~RJm

MRPMXBRETFT @ (DGHTEA @' (r—R,) KERE. BR
HRAT NBEREFHLO 54 (r—-R) THBEE/NIEZETH
A5 gr—R)XEBRER. HE . EXRBHEBYT, AZHETH
REH SAME B FRRET M LLEL SNE B FRIRET K.

4. ZHAEGFERRNRA LS ATEEBTHYEE LR
4

(& %]

H TR RE TR T TAENK R > e, MERT
FEMXARYSEE,, MBETFHFHEE

vz%V;E(k)
X
S Ik
TRk,




178 BiEMEH TN IAIEF

FREEMENRHA LS A EEEE WEFENKAF E
HHHE/k, =0, MEETRENEE M o, #F. EHETHFEH
BESAT, REEBET=ERABRIANER. £EET
RE R Ty L, RN BT AR R i TR R
TR

15. CFHEGIER T . FHEBESEEBNEE. B FREENE
BE 1 2 tH PR {E e 2

[ &

HCEAEMABEREYG. 1NIDRA KR FREH SRER

EF ! E,_.
- [VEN e = 5[ R

5 {2ate - 03— i)

!
+ ; {Zab,.m _ za(bn)wz},

A

_ Vcﬁw,,( 2’_"_] 3/2
@7 "gn? | B2 ’

T AGE R BEEH RINFToU /aB, Hp & — 10
n -+ -l—]h'e

= n—i—l}ﬁw w =,
2 m

2ab,

0
m,\/Ep

n+-o
B, BRER AR U /3B $f 85 Too , L] 1 BLIE(H.

heBB

m

n+ — )
AT, &Y
=FEF

) fieB



FHE SRUDPEFEFEILR 179

16. EHGIERAT B FRESEENGEMNFHENG 242 |
FEQ /N, IBHEA R KE BT /N
(E %]
. BCEEYEHAENG. MO, ERGERT . B FEE

. ’ th‘wc'zm)‘ﬂ’? 1
N(E) = Z;;, - (}}? 1
\[ — | n 4+ —Z—)Ewc
MEXFEEH BERE 275 F
1 3 5, 2041
2 ﬁw(. ’ 9 haw,, 2 ﬁwc ' ’ 2 hw,

i, RS ARl B (. AH SR (A (5] A B 12t 2 , B o (6 P B %
fiw.,

B (5. 10 R 7] 51, i FH &

Q=2

g

KL ML, 2 RRGBRIEL TRy FRBIRF. HRRENE
HAIE BT oo, BT LA RIFBE Q 28 /], VR 1B A R A .38 /)8

17. AR . HHEPME FEAZERS TG,

(& ]

LERGE.BE PR FEEXZRIABGEFFEST
%, By i AR R B R R et , © 4 L BP Bk R A XA A B Y
R A RFEEESIARE. REBH [ S ROE G HE
HEES. 18 XE Lihayisied.

18. 4R BRBT—IMEREZEALEILIAET?

(B %]
AR RE N D RAR, W — MR E N NRE SRR



180 Ba#aMEMSTEMIERES

SEEENIN TMHEF. B THTHRETREEXRGERE, PTG
FHWN/D1. JR—1TeER L BEEHECT 4 TEF.

19. ZEFFHNEET SBEB RN A AR

(& %]

HRE T . A EEFREWEFSEEZANETEHHER. E
A FBMHEWEE BT REAFTE2 I METFRFUT. 4 F
AR, AL SRR T A B 0T LU RS B B & L BT B
R LEZ WK, EFRETARE, SRS, _H8TFEE
TUHK.

20. MEFIEZ N 2 HER?

([ &

e e BNy N E
dv ee
A&t my’

Hefm BREXWRE, RIEH. LEER, Z XN MEE S5hY e
7. B, Mg e FZE /BTG T MBRRT £.

L S EE N —HE R TR IR RN

(1) gelz) =icos %:—tx,

(2) () = ), flx —la), fRE—BH,

J=—o0

KETFHEU RSP kK.
(B Z]
HCEEDIEEENG. 14HK



FHE BRETETRETEEIL 181

Dl r+R,) =e" Ratfy (1)
A0, £ — 4 i A 33 2 Bh e B 1 6 I of B0 2
de(x+a) =e™hlx).

H 5
. R : 3n
o)) (/JA(I-’ra):zcos[;-(:c—i—a)]=1cos ;x—knJ
= —icos Sitx) = —d(x)=e"¢(x).
TR
eika:_l’
18

k"_—_'_’_i’ iBits :t-SJE’"'
a a a

HARAEMXAMNE. - << UE

k=xn/a.
(2) gu(z+a)= >, flzta—la)= > flz—U—1)a].
{=-—co I=—00
4:,\
/=1—1,
%
Gz +a)= D) flx—1a) = §u(x) = e* ().
= —o0
il
eti=1,
FrA%

p=0,+2%, +47 67
a a a

R LR E B X A E N
k=0.



182 EAYERSEMIERES

2. —H ARG A
1 2ot —(xr— 4 na— Tr<.na
V(x)={2mW (6t —(x—na)?)], Yna—bana+b
0, Yn—1Da+barlna—b.
Hera=46,W RE R E HHEGEZE, HoK B BB FIE.
(% ]

Fi(x)

UAWINLY

Bs5.1 —#HERNG

mEs. 1 R, TRHERR RS, Bt RE— AR K
TR BT, TR

—_ s

l a/? 1 b
V = —J Vix)dr = = V(x)dx
a)—asn 4b) —2

o

_-1_ ’ _1_ Wz[bz z]d
= 6] _s 2m — T x
1

_mW 1. 1 3
8 [b“r 3"”]

= "‘é‘mwzbz .

b

—b

3. HiEEmBFHRERBLET . BERENE -RE_1
K.



EHE REAPETHRTER 183

(& %]
BEBEBG.IIAMBTRERENERRN
E.=2|V,],

Hpv, BABEG VO EMREN R ZEAB T hEaE Y
FEE . 22)FK

a2 -
= -*l-j V(,r)e_’i'"“rdr
a ) —a/2
KB, F—HFRER

all
Eg]=2|V1]= 2 ] V(.I‘)e f “"dxl
—af2
—_ 1 M R P P
"—Zitlbj._ 9 [b .:C]e adl"
_ ._1__6 mW? 2 .2 ( ) '
——2}4,) 9 L& x% Jcos Y dx
_ 8mW?b*
==
B _BEREN
32_2|V2| =2 l - JZV(I)e*"?Idx’
b s e
=2 L[ W gt
2
—f r%/“[b — xt]cos| — ]d.r)
_ mWa?
==

4. DH—HREPETFHREWH K
E(k)“ﬁg— %—coska+-}3—c052ka .

itqja %H%%#ﬁsﬂ? %@%Mﬁﬁvjk
(1) BEFRKE,



184 B EJRSEANIAE=R

(2) HFHIFHEE,
(3) FEARTRHH R THEBURR.
B -
(1) BB RERN
AE = Epax— Enin.

H R fH 2% F
dEk) _

de 0

=

sinka — —LsinZka =sinka — —l'sinka(:oska =,

Liﬁﬂ‘]ﬂﬁ—ﬁ@%si:kazo m%.ﬁtiﬁé%~ﬁii}ﬁzwfwﬁ$%
k=0, f
% k=08, EG)RFNME Ecin» BF
Enin=E(0)=0.
A =T} G B KA Er s L
b ) _ 2h°

a ma*’

E.x=E

B LR R RE R R R
AE:me“‘Ewnzgﬁi‘?.

ma

(2) BKE R EHEG. SR . BRTHTHHEE N

p=piER_ 2 (sinka—-i—sinZka

(3) H(EEDEHEBEG.SDAG. FHHAWFIKEHETFHEXR
150 g Ll

»

s 1 71 2
m*| =|FE =m| coska— =-cos2ka = —-m.
k=t _gkz X 2 k=:tf 3



FHE SEPETETER 185

A2 | B
m” 'k = | FE =m Coska—icosﬂea} =2m.
=0 pYE - 2 PR

5. MEMTEMGE, KRR ERRA
(1) AERBHFEREVIER s SHFHES,;
(2) HEHE— A BEME110]F MM RER . i 13
JEVE R E A R [110]77 WA 18 2 B 3 I i ook 1 el 2%
(B &l
(1) e 3 s SR FHIEEW
E.(k) = Ef —C, — J,> e*k,

KPR BEAESER BB ER. WNTFRBL T &E E—
BRA 6 MRILM. BMEER AN LT H0,0,0), 1 6 4 H I 4H
RN A
(xa, 0, 0, (0, %+a, 0), (0, 0, La).
BRI A IER s B TRRER N A
E(k)=E*—C,—2J,(cosk.a+cosk,a+cosk.a).
(2) fE[110)K M L

RE 28 B
E.(k)=E,— 4J cos \/g’“‘ :
Hrp

EOZE?‘—C_;——ZJ;.
fEL110] 7 A L S — A BEMX N, B FAREH mE 5. 2 FrR.



186 BEMEMSEANDITIES

= [110]

R
/
N

-

Es5.2 [110)F M E FHGEH
L B9 - 35 3 B

Ty 2k A 5. 3 FR.

- - e ws el e -
L K Y -—— e N e e e
b

o

5.3 93 AE el £

CIRiOR Y
m* = h-z _ ﬁz
% 2J,azcos( @ka

Hrmhah 2R s. 4 R,

L)




FLE REPBTRTEL 187

<
S

<

|
o[

&

¥.

Bls.4 FHHEREMHL
(0] MAEEBHESL T, B FZHH

F—=—ee,
FH, - B o 2
_ —ee2J acos| N2 ka
_F 2
“Tme T K

R TR (110177 i AH B2 , s 5 el 2 W 4 P 5. 5 .

[7)
I |
} |
I | I I
I I I I
I | I I &
Bz ! 0 T,D'x
~~a | I | | =
l | | |
| |

B 5.5 Ao eh ek

6. HERBELEROLYT KB s SHF, AT HHAE

i
E,=E—Cs



188 EEYEHCENIERES

_ ke ka  ha ka, ka ka
4.] [cos 5 cOSs 5 +cos 5 COS 5 +cos 5 CcOS > ],
FH3K HBEH R B XUR &
[ &]

HERBRHFELERSEN s SETF, Y B LB A% A0
HEER, RE(EEOREEG. 60X, HEFRERR Y

E(k)=EY — C, — J, > e**, R, REITMHE K.

KT O SL T B AR BB A A AL 47 8 (0,0,00, U 12 B
ARG B AR AR R |

a L 4a a a
(iz,iZ,O),(ﬂ:Z,O,:{:Z

L 12 HRFRARETHRRR, 5
E(k)=E*—C,—J, > e*k

a a
’ (O’iZ’iZ

=E*—C,—J,{[e8(&h) fe=s(hth) 4 oi5(hoh) | o~k (4t ]
ettt L= (hth) L org(hb) 4 o—it (Lt ]
+[e,(lz+k)+e (hHh) | oig(h=h) | =it (4k,) ]}

—E*—C.—2J, {cos S(ket,) Heos Lk, —k,) +cos L(k.+h,)

+cos Z(k,—k,) +cos i(ky+k ) 4-cos g_( k,—k,) }

2 2
— E% o ka - ka !a._?_ k.a k.a k:a]
=FY—Cs—4J, [cos 9 cos 5 +-cos 5 cos 5 9 5 I

BEWRR E, (OB B /MEXM R k 50,0,0), iCEEYBHEE)
5. 8D BEREFRLBFHAERRRN

2
;E -

. 2J.a* "’
akix £,=0

[ 8 W] &%



FLE SETEFEFER 189

. I . h*
my"_~2.]5a2’ mzz*Z!]Saz
HAZ XA EEE T

7. HERMHFEATE KOS RE, K E
(1) s SHEFHEEFN
k.a k. a kza.

E,=E*—Cs~—8J,cos ;cos >

(2) EHS—AEMX 1117 HE R 4
(3) 3R HHF e A T e T 7 R &L

(& =]
(D) AERBHTELBERBYs DEF YR RBIEMEE
R E RS, R RSN

E()=E'—C,—J, > e*%, R, REGESHKE.

SHE LS TT i B H 18 B2 5% (0,0,0), 0 8 Rk
WHE AL IR A

a a a
( + 5 s T 9 s 5
¥ Lk 8 HARAAREWHRRA, B
E;(k): Eft _ C_; . J,Ze""k"
:E;u_“_cs__Js[e,-%(kx+iy+kz) -{—e’%( k ok —k,) +e'%( k —k otk )
+e'%( *k:+‘y+‘:) _i_ei'%( ‘:_‘y_*:) _i,_e'gz_( _k:+*_v_kx)

_*_ei'g'( "k:“‘y+kz) _+_ei%( —k.r_k_v_*z) ]

a k. a4 .
=E§"——C,-2J,[e'2("f+"y) cos *Ec—z—}—e'z“f %) cos kza
+es(7hHh) Lo %a%—e’%( R k;a]

=E‘,”——C,——4J,[( 65t e 54, ) cos %ECOS kéa:]



190 E&YEESENIEES

e~ ka ka ka
= [g*—(C,—8Jcos 9 cos 5 cos 5 "

(2> fE[111]77 1 L

b=k, =h= Yk,

3
HE—AEMXHARE
k1=ky=kz=:t§,

FRAEH L

~/ 3 ka
6

Hep E,=E¢—C,. H5.6 AF—WEMN X[ 111177 A 9 BB+ Bl 2%
{

E=E,—8J cos’

’

E
|

|

|

\ /.

| L 1]
L ’ B2

| |

| !

i |

B 5.6 [111777 166 8BH il 26

(3) HEFHRRARREBBMERAH, X b=k, k=
0 Bt E, BB /ME B0 o=k, =k, =0 REHR, T HAREW
h-z

2
mi= | FE | =i,
* oo 2J.a
EE:CIEE;
fit 7t

* *
n.,—/ « Nz — .
w9 Jat ® 2].at



$1E SUTETHRTER 191

b T IR e BT, TR RMKAR L
'izalr, 0, 0] ,(0, igf, O) ,(O, 0, :f:gf)
R RAEH TR, 1 T B R Y

»* —_— * — »* R
My =My == M, =

oAt 32 LI B Rt 2 5 F.

K2
T 2J.a"

8. Hanikm A SERE T M ERE
Mtrshl,2,3 M EEH.

(1) REEXZEE;

(2) 5M—W5B,B 5ELGFHA LAV HTRREZD NN, B,
Y, EHEFHEHNTE;

(3) IERHH T fERL S P A [ e s &K

_eB
w('_-m; k4
Hrh
I my &’ +m, 32+ m;Y? 2
;;T“[: gty :] )
([ &
(D HERMARAFTHERZRNEFREFHEENTELNI
k2 k2 k2
omE U am,E  om,E L
ik A &
B L Sk 2 X

LR ] R IR K S B R TR S RE T R — AR ERTE. L WERAY



192 By ERSENIRIES

52l

%nabf

tLECRI B 2L BER N E 8 FRETH B i sy Bk iE
1"‘“"_7'[ '——’\/ 2m,mams %2,

37 3
B B8
dr—%’\/ omym,m,EV2dE.
BERX|H E~(E+dE)H B TFHRAEYKE
V. V.
dz=2 )ad —57V 2mymym; E
V. RéaiEER. B FHRESEFE
V.
N(E)= dE e 2mymyms
(2) MEBE(EEHERHE)IFG. 86)XB
_1(PE FE
o=\ gt +aklak2 5 )
1{ &FE FE PE ..
@27 g2\ Sk,0k, PR FZ"'ak ak3 ’
_1{ &E FE IE L.
=5\ gpoat, T ok, t T Rl
¥
2 2 2
gl Al ke B
2\ my mz g
RALR=XBENFTEHN
_F F. Fy
al—ml, as mz, a3—m3

Bl



FHE RUEPBTHETER

193
R P
LFERSG B, B FRBNELE T
F=—evXB.
HAoRERX N
F, =—e(v,By;—v3B,) = —e(v,BY —v,Bp)
= WU — WiU;
F, =—elv;B,—v,B;) = —¢(v,Ba—v,BY)
= wyv) — WV3,
F, =—elv,B,~v,B,) =—elv,;Bf—v,Ba)
= WUy~ Wy,
A
B=|B|, w,=eBa, w,=eBf, w;=eBY.
¥ ERERRANEHFTEROD §
m %—-%m W3V3 s
, %Zwavlﬂwlvg, (2)
dv,

(3) LR B AR/ KRR
ﬁﬂ:\'_':

ARG ER R AR, FRAMTERHF

(1 (0) =U0 '02(0) =3z 'Uz(O) =U3z0.

m:PL['Ul :| +W3L|:'Uz] —w, L ['03] =M iU10
—wyL{v, 4 mypLlv, 4w, Ll vs J=myvs,
sz['vl ] —CU1L['02] +m3plL ['Usj =m3V30.



194 BB SEMIRIES

H S

A
Livyj=—F—
[ l] A
m,p W — W,
A = — )y mzp ah :mlmzﬂ’l;«;Ps_{"(mlw¥+m2w§+m3w§)P
Wy —w;  mzp
=Ap(p*+B).
m @’ + n,ws -+ mywh
A:_—Mj[mzms’ B: .
nym Ll
nmvy @y Ty
A =|{myu, mp w, |= 2 m,m 3wy Ugg — MM 33T, )
1 2U20 2 1 mymamsvyp 2 3TV 3y 2M3WyVy ) P

M3zUzy —wy Mp

+( m}‘“%'vw+m2w1wzvzo+m3w1wavso)
EC1P2+C2P+C3.

Ci=mmm3v10, C2=m2m3( W30 —W3U30)

. 2
Cs=mwivo+ myawy wovgg + m e wivs,.

B B3

2
Llo,] :Cu1> +C,p+C,

Ap(p"+B)
ABp AB pz-}—B Apt+B

st oi il i SUE DA SE R L R T E

c, CB—(C, ’
v = AB+ AB cos ~ Bt+ AvE

Gz LIRE

sin ~/ Bt.

_Cy | CB—C )
vz—AB-l- AB cos«/Bt—}-A\/_g

f
(wl—m M 3Uz0 s ngm1n13(w3vm—-wlv3o) ’

sin ~ B¢.




FLE REPETRETER 195

' 2
3= M WiV T MW w33+ myw; @yvy.

_Ci | CIB—C} cy oo
'(.’3—AB+ AB cosVBt+Aﬁ51ant.

n__ 74 '
Cl’_mlnzz’nﬂ)w& C2=m;m2( ‘”1'020—‘”2“010) ’

"o___ 2
3= m Wi+ mwwiv ) + mpwywyvy,.

WEF ERESHE AV B.
37
H T 1 1E A s 3, B il IR i

fw

T = TU1o€ “ »

x|

UV =Us0e" ",
| v =v30e’ %,
(X By, » V20 9%0“"&%2& ’ %%B’JE;EE@?&I% ' V2+ U3 B"]%%
BB )
ARG
10 M\ V1o + W3Uz0 — Wv30=0,
W3V 10— 1W MV — V30 =0,
WV 1o — W V0 1w 3030 =0.

U109 V20 vvsoﬁxéjﬂg%ﬁ% }Eg%#%

tw.m W, — w,
w; —wwm, —w |=0,
w, —w, 1wy

LAt

mymymswl — ( mywl 4+ m 0l +mywl) w, =0,

TR

. M@} +mywf+myl
w: = = [,

RNt m,




196 EAYBERSENITIES

BB P IR 1  T ERESE
w,=~'B = m, Wt +mywh +m el 1/2.

7
ok
w,=eBa, w,=eBf, w;=eBY.

KALEKENE

eB

W, == "7,

m

Hrh

1 __'mla2+mzﬂz+m3yz e
]71. mymymn; !

9. Ri—4% “HESRTENETHESEE.

(% =]
(1) —4EtE R
HHETHEHXEN
_ R
2m
R

Bl

1/2
dk=( 5’%] E~VdE,

St —NE, E+: FAEH —ANde,Hib: ZEFHE 5E+dE
Z g X 8] Ay
zm 1/2
dr=2dk=( ?] ETV3]E.
FExEENAREE N



FAE BUPBETREFTEL 197

1/2
dZ—!idr:—Ii(%] E-VdE,
HEPLEGREKE. TE.Z3FE
‘d_z__l;( 2’”)1/2 ~—1/2
N(E)=4% =7 BT
(2) 48R

SH(ERYBEEE)G. 102X H, —HEHATAEEN—
MERRXA

S dL
N(E) = ZKZL GET
HPS Bammms, SR VE IS4 ET. &
-—2—-—(k2+k Y
8
}V,,EI———(k oty =Tk
TRE
N(E) = SJ TWET S (ﬁzk]—lzxk
_Sm
n B

10 "R R SR YEHEEE, BB Ka=24,6=

A, BT H M.
(D) REHE— —HEMKX;
(D IR HBETRELE;
) BHBRFEES — . “HMENXHER.
(B &F]
(D FER-FERER



198 B PEMSENIEES

lzggi,bgm-zj-rj.
a b
HE—EBSNES, AN EREREE 4N, ENE
+b,, 1 b;.
X4 TEBRAPEZERMRENEE —AERMX. BEs. 7
F1FRKE. FARKIEBEBEEA 41, BT
+b5,+b,.
X4 PTEBRAPERGE A EMN KN R ER KR RS
WMEMKX. BIESs. 7 & 1 FrR K.

ky
2z

II\

Il I I It

o
1 I [ I

b

b2
H

o

11 H

Ms.7 “HERERE— S HENR
) ERNFEN, _ESRTIRBETFEENEHEF. 8

THIRER E=r%"/2m 6B E~E-+dE X8 -F & 5 K %2 (6
de MVEH. ERTEEMMEEEE R



FHE RUPEFREGFER 199

5.8 _HiER=NE

S
(27)?

o SRS RP SRR THRREE .S R,

H E=r%*/2m 18

. Zﬂkdk )

mdE
Bt
(et E-E+dE KA RFAZE A

S mdE  mS .
(21r)2.27r P -nh'zdﬁ'

kdk=

dz=2

dz mS

N(E)=a“}j:=n—#.

EHEMEER, BEERUTHRFS2EHFLE . BIUF
Ex mS (EF mS
N = J’ON(E)dE - ?{EZ‘L dE = Z2E3 .
B b 0] 18
__Wn K

0
EF_“ ]

m

Hbn RERPIBRATHER. £

#2p2
E%: —= ’
2m

R _geRPSHEBTHREREA




200 By ERSEMIEES

kr=(2mn)"?,
Xt ¥ IR U E R A
s=2X4X107*m?
rIEm &R,
n=1.25X10"m™¢,
kr=28.862X10°m™".
(3) E5. 90 TREMAES —. /W EMEMERK.

ky
27
;

[ 5]
]

°|

TN

R
\—}
59 BEFEES - _HEHEXHER

11. iTHECHTEOC—NEBY kr/k, HEH. P L REH
HFHRERR L. ERAPE-FEHEORANE/DIEH.

(% 2]
0 ST ¥ T8 B8 2 R R
LR
bl'":—a_(]“}‘k),
by =25k,

a

b3=2:1t(i+j).



FHEE SRUEPBTFEFER 201

B R EE FREOSEFEW, T UBRASRENA 12 Mg A,
BITE
1 b, }+2n’. 27,
+ (b, —b,)
+b
+ (b,—b3)
+b,
+(b;—b,)
HiX 12 MERENPTETERAXERES -AEMNK. Hit,
REFF-MEMRHNANE/PEBESETX 12 M EPIE—
MMERE R —A. Frid

a

Qa a

2

k= .
HCEAEDBHER) 6. HORXTH, H B FHRE LS
kp= (3?‘!7(2)1/3 1

KA n HRAERFHETH XENSBECILFTETF,

T
. §E ”3,,__ 3 1/3
kr=2m) g 27\ ima®
TFRA[B
3 1/3
2n 3
o (4% ~0. 877
m 18
a
H L3 T7 R B AR B R AT B

b1=2a£(-i+j+k),

bzzgj‘(i—jﬂ),



202 B&EHEMSINITAES

b3=zf(i+j-k).

S RO W U E RSN E 8 MEK A, E
frR

+b,,1b,, by, + (b +b,+by).
FRBIE—AERMNKORANR/PMERSFTX8 MIKEPE—F
R KR4 BT

, T3
MM EBE LB TR
4
¥ EXRABHE TR REER
kp=(3mt2)”39
A3
N
FRAE
3 1/3
ﬁ=2n( o) =0. 903
kn  x~/3 o

12. MTRABREGH, NARHFIAMRE e, K

al-“—“g—i—i-\/z?aj, az*—‘—"%i%-\/z?aj, a;=ck,
I 1 0 46 0 5B — A LM
K
<A R B TR LG P

~/ 3 a‘c
g

2=a, * (a,Xa;,)—=



FLE BREFETHRTER 203

7N A RS H A AR R
_2r(a, Xa;) 2m,  2m
b, = 0 —at—t— 3a1,
_2nla;Xay)  2m. 2m
b,= 0 = at+ 3a19
b3:211’(01><az)__:2_1rk.

9} C
ERTE by M b, BT A% — BRR 2 0 JF A, TR A BT 40
EHEEE6 N ENRE
+b,, £b,, = (b, +b,).
X6 MERRMPERERNEAHEYESIERTFS /A
WX,

(h+b2)
| / b'
} \
O
—by
by
- (hi+by)

NN

K510 ERNNERTFE-—HEMNK



204 EAYBEJRSAMDIRES

EEERAN S, AL MEREXE S N ENE
*by, b,y £ (b1 +b2), Lbs.
HiX 8 MAKMPEEEANKERXES - HAERK, ER—
AIEANREE.

g T TNV I
/’l: \;\
! |
} q |
[}
oo gl
1 I i
|
gy — —_—
e Sunt i '

511 E—mEMHX

13. VEHE=AEEW  HBEFHEEAN e, AK

(1) EERBRAEE R

) BHE—-ME_ABEMKX, RE—-FEMXAUIREEEL.

(& &)

(1) ExRFERYERMEREA

a1=ai,ag=—§—i+\/§aj.

HbifMmjRAEREANRURE. RAMNKELET T M), N
ai,a; Mk # R




FhE SERBETETERLR 205

A
AVAN

0 L

Ms5.12 FHE=AEEHER
A ERERH
b,

a3

_2n(a, ¥Xk) 2%, 2%

R VA

b=21r(k><al)= 4Am i
’ Q1 ~3a

(2) EE—FER N ES, BANRIESEEREE6 1, BN

yis

b, Lb;5 (b +b2).
X 6 A KB TR 2 B LAY X (B) R L T B ER 3, LA DR S X R
DHERNAERE-HEME. ERNAEIN 6 M =AETIE
FMBEMX A 13 1 FIRKE. F—H BN ARG
2

ﬂ|b2,= 2n
2 V3a

k



206 BlEHERSENIERES

by

(b1+by)

b

~ (bytda)

513 S—HNE-AEMK. S -HENKNIHE

14. ERERZT RENRREY o, KN B TR
E= Acos(k.a)cos(k,a)cos(k.a)+ B.

() EWBHTATFHARE R =— 1 KR BH A,

(2) R AEH BB

D) REFEMXPLABHEETFHREEE.

(& %]

—BEAKTO

(1) X THEH K

E=Acos(k.a)cos(k,a)cos(k.a)+B

BT BB T, A T EME D, A R E
PO B TFRAEBREN



FHE SUEPBFRETER 207

h—Z
o'E

ok?

h‘?
T Aag®

k=0

m’ =

BB A A= 2.
(2) BFHEH
E=2cos(k.a)cos(k.a)cos(k.a)+B

HYREH IS 12

S S S
a a a

b, B TRHGF IR RE RS MEEW RN 4.
(3) Eﬁ%dﬁzq:‘b Eﬂﬂ yk—>0,
E =2cos(k.a)cos(k,a)cos(k.a)+ B

k.a)? k k
22[1_(xa)] I:_(Ia):l [1__( a) 1+B
k 2 2 2
:2[1_(,r261)__(kvza) (ka) T+ B=2+B—a’k
=B+2—E, N ERIR
E =a%k’.

AL TEA B X e G RE  BREE R ERTE . B, R E HRE R E
+dE' P35 BETH 18] ) % R 22 ] R LR

V., »
(210347% dk.
MM’ FSHE
_ zvf 2 — Vf . 1/2 !
dz = Ssamkidk =S (B+2—E)VdE'.
RESHEE

N(E')=N(E)= Y (B+2—E)YA

223
ZBEANDMFO
(1) XFEREH N



208 EEPEHSEANIEES

E=Acos(k,a)cos(k,a)cos(k.a)+B
HWEZTEETHE T, HEWHES - HENK S M AT

R

a

EX L B FHARURE S

Y _n
e ZTI,‘; sz Aa®
HIELAJ A A= —2.
(2) BFIEREH A FER
E=2+B.
EREMXFORETRNER
E=—-2+B.
A] BLRE T B E R 4.

(3) AW BMEX LRt 4—0,
E = —2cos(k.a)cos(k,a)cos(b.a)+ B

2] [1-02). [

__2[1_ (ka)? (kya)® (k.a)?
2 2 2
4 E' =E+2—B,l R
E' =a%k*,
RN ERE PO, FEEERE. L, fEEMERE
+dE' P 55 RETH 8] Y i 2R 22 H) R Y

]+B= — 24 B+atk.

V
(21:)341rk2dk.
MR B FEHE
V.
dz = Z 4nkidl= £ (E42—B)VE'.

(2m)3 onta’



FILE BEPEFEHELR 209

V.

2nta’

NE)= (E+2—B)'"2,

15. WAk HEH Ha, FFEAN I8N — BB REET, Bn
R LETHILRREC, HEHTE

i BC=AC,~ BCy_— BCpr1 4
HPABEEE,Coor C.MC o HBFEEn—1n Min+1 84
W JLERE R

(D) BFMERSHERAXE;
(2) W ZE RN RERETFHERRE;
(3) RA=0 W FHRESHEE;
(4) 3R T =0 B B BE ES.
(& %]
1) WEFES» TS LEHJLEREY
C,,2Coei(*"“_%‘) ,
MEFERER—DM G+ DM S BB ILERE S A
C,,_1=Coei( Kn—1la—E:) ,
Coy =C0e"( kot Da~f1)
KU E= XA F B

i #iC,=AC,— BCo_,— BCy
33

i % —i £} =A—Be~*—pet,

A REE T K
E=A—2Bcoska,
(2) k=0 ZH FHEWRK, BT RETFHENRE



210 Bk BRSNS R8T

EZ

_ ﬁz
m = |’E| =T,
e 2Ba
b=k R T B REH T O R TR T A BT M
ji He
m' = |2°E =——.
;k;_z_ b=t 2Ba
HETR 23 R A BRI
1
" ~ 2Ba4?

(3) MES5. 14 fiFR.EEE—E+dE fER X AR REH N

M5.14 HBEIFHE
Na
o 2dk.
MR FSEE

., Na _2Na 1

dz =2 Py 2dk = x didE
dk

2Na 1 _2N 1

_— ZBasinkadE_“ _— \EBZ—(A——E)ZdE
HILED A=0 NHESESE



FLhE REPEFEFTER 211

. _(dz} _2N 1
V=3, 5 T

(4) fEHEN TSER T, EAN TR, XLEH oA
ERFRERRLUT. KHA=0NHESHEE, &
1

Vi- (&)

dE .

EY E°
N:J’Nw)dE———j“ﬂ—-
0 0 T(B

AR AR
J-\/1_1~_2d.r=8in"l.r,
—x
&3
2r. o Er)q_
Tr[:sm 1 ZB‘}]M
: (1]_;‘%
sin| o | =5p»
E¥=2B.

16. H — &K, FRER a—ai,b=bj, H.,b6=~"3a
) S
o

V(x,y)=—2Vo(cos %,—tx—i-cos AR

() BRE— F_HAEMKX;
(2) DA B FHAKREG, O E—EHSEW0L)NE
CREH T ER RN

&) FRFMERk=( 2, 2] K3l TR &)
.
5 S
(1) B B 05 P 8 0 4 T O 2



212 B BERMSENITES

2%, 2%,
1:_&_19172:_5—.].

PR IR SRR A 4 N REE SR B 1ZE by by — b1y — by ETHF
FERAENWXEREE-FEME. LFRESAEEE 4 MKE
88, EN1Rb, +byb—byy —bi+by, — b, —b,. BT ELME—
MENRKBAERXENRE - AEMK. Hs5. 15 RETH—
MEMEAE BN 2Am.

k,

b

I 1I

m I .
I 0

If ]

M5.15 $H—HBMEME - AENX
(2) EG,, )M B —REH IR REER Y

2

— ESA
Es-= 2m 2

HPE ek FRAF—REHSE _REF M AEER. E0,£)HFEZ
REWREARER A

2

ﬁﬁi)
_ b EgB
Epr=— T




FHE RBUPBTRETER 213

W)
ky

516 SE—mEMKX

KR E sk, TTHE—RER 558 AW MR, £ )HEZ
BT E (b, O —REH XX/ G E

Bv—En =g (5] ={5) ][5+ 5]
B 31K /Y & F R
21,::::>EgA+‘EgB-

LETHLHARFAAFENU LT ERE AL S, K

FRIGERLL N HFH BT EA P LT ERE. S8 FHRLOM S

AR BN X 5 3R B9 = SR TR REBR (E o1 E o B 2 I 1

SO HERAU T E@WEHFOITBRKREH) .
Ega=2|V(KD |,

HAKRGIA SHE-HTEMX LR ETENERE, BEaR

R K, PED. BT HEXEFHEBR

KAzb]:%:Eig

FRRAR YV (Ka) BIKBE., TV (K, RAMB G T EHRENH R
. H

V{x,y)=—2V,| cos %K:r—l—cos %’—ty



214 EAYERSTENMIERS

=—V0(e‘(?‘)-'+e o &) _{_e(;) _+_e“"(2§f)-')
Ak 18
V{K,) =—Vo,E 4a=2V,
i3]
Es=2|V(Ks) |,
5 KA tH3EH
KB bz—“zbﬂ.]9

ARV (Ks) BIRIGE . MV (Ke) B E R (T Bl 808 &
¥ s AMEG M ErRENRAN
V(Kp) =—V,,E;=2V,.
FREOLIMNE RS EG. OME— T ENRER
* w°h
(3) HHFHIHE KK K%%ETWEM&E ub ey R

K. (k5] =0

>2V0

T

W K,=pi+qj, ¥ K, fl k=;i+~b—j —H RN LR, B

2

By
0. _2F g 2T
P_O’ a ,q—o’ bu

H ERTEK, I =18

27, 2 2w, 2®,
K,,1=-—;¢,K,.2=-— bJ,K,,g—-—"‘"'Z'l—zj.

LRGP k=it REE A EMKAR, B4 55
Koy Koo Koo BB B 3X— S 55— 117 B 0H K R0 38— 7 LMK 89 53 6



FLE RAPEFREEER 215

E BER AT & .

Sl FrEmANEEs M amFH 5m BHX O R 17,80
5K K KEH. 5K, K. K EHY RS N R=sa,+1a,, H
K. *R=0,K,,* R=0f1K,; - R=0 R HFEH T LRI
i ST e %05 1 [010]. [100]F0[1 10].

17. BEHEEE ()= u(D)FuDOEFADETHEREL L
N AR — T 8 BT R RERES &84,

(B Z]
HCBE R RE)G. SOXTH, — 4RI T R RER N
1 _
W.(na,r) = —— ragh (b yx).

HRAEHEN, AP B TR

Gallyx)=e*u,(b,x).
EXFEGEEF v, DO R BB AR, HHERRATR
/RER 5

1 b r—
W.na,r) = —— E e* Ty (k).
~/ N 5

EREE T u. (b, )R BEFHE LW LN
W.(na,x) = 1 ua(x)zef‘(l—”“).

~ N
ER
_L _231) _N N
k—N al’ 2<l\<‘2'
ﬁé&_'
A
2
N
[—h_29

Ji Fe R e BAL



216 EAYERSEANIAIES

1 o
Wa(na 9.1') — ua(.:c) gittz—na) — ua( ) eh a (.r na}
) 2 @) 3

(h—N/D
— u (J:) E e’ N a (-r-“ruz)

N

1 —i( 2} G 2 2) e a

= u.(x)e '\ a E e'nl G )
~' N £

R RS R — % T N rﬁm%n B b

Wa(na ,1‘) = ‘\/lﬁua(x)e (I na) Ze (x~na)
ix
1 _i(""')(:—m) e(" )(I M)(l__e(za')(z na))
= u,(x)e ' ° . —
'\/ﬁ 1 — e ( Na) (r—na)
1 (ei( 2) ("""’_e—i( =) (.r—-na))

- a'( . <
~ Nu I) 1...._e—!'[ ]%G) (r—na}

1 2isin —(x—na)

ﬁua(x) . P 7 PR
B ERXRAH, Y r=n"a,n 5%n B
W.(na,n'a)=0;
WY z—>na B, | y—=0,e'=1+y, B TR /RBEHKHE
Wa(na,na) =~'Nu,(z).

] W R R B R A E .

B

HTEFERNR—TRANEHE, R L HBE T AR EE
ZE09, BT LU J2 /R bR 3K

W.(na,x) = \}J_V_ua(x)zefuz—-m)
%*ﬁ@ﬂ%&ﬂﬁjp
u (I)J :k(.r—mz)( )

W.(na,xr) =



FLE SAPEFRFER 217

e'f‘l"”’—e‘if(‘"‘""’ sin —(x—na)
=N Nuaf(-r) 2 =~ Nua(.r)
i*;(x-—na) ;‘(:c—na)
HERTH, Ye=n"a,n 5n B
W.(na,n'a)=0;

W r—>na B, B E R /R A B4
W.(na,na) =~/ N u.(x).
H WL e /R R B EL A E .

18. —4E& ., AR A
V(x) =— iAé‘(x — na) ,
HPo(x—na) o B, IR FHs SHFHHEBE

@ (z—na) =a'/2e 07l
Kébtgt s SHFHREWR.

[ =]

MEREZGE, A USRS S LGB KH AE, AR
B A AA G ERE T o. B8 B L5680 X —5F 4007 DL
B BT TEESERSHIMNILEREKTFEERERE
R, RN, FER AN ERAHA. HERAH %
LEEENs SEHF, Y Hit B EME S0 HEER, fi(HE
EHBEHEENG. 0ORX, HEFERAN

E(k) = Ef —C, — J, > "% R, REBIEAKE,
Hep LS "
C.=—| a @V@ - Vi) g
RHESHERETAFES. WRBEBEEE N r=n"a, WFH



218 ESYERSCENIERIES

N
Ci=— JNGSU? (x — n'a) [— nz:f Ad(xr—na)+ Ad{x—n a):l
@ (r—n'a)dx

N
= — J‘Nago,"* (x — n’a)[— ZAS(:C — na):]qd;’(:r — n'a)dz.

n&gn'

RiEs BRBBERETH, X2 C,=0. MR
J, =— JMQ’” (x — n'a)

.
[— > A0Gr—na)+Ad(z—n'a—a) |@ (z—n'a —a)dx
n=1

= —jNagg:“ (r — ”'a)[_"i Aé(x — na):) #(r—n'a—addx

n#(n' +1)

N jN e—a!.r—n’al [_Aa(x__nra)]e—alx-n'a—aldxzaAe—aa.

Rz RAKFEFH,.ELXBSP IR TEERAHFHN T
PR MEAWBREMRELERIENSER. SEREES
P~ B3R, A%

Zef""n = e* 4+ e™™ = 2coska .

TRs SHFRIGEH
ER)=EY—2Aae “coska.

19. iEEAH « PR HT—3E - FIE SN A RN
o(3)-2
Hf S Br=0 N FEHARFR LB HAER.
(% %]
B HE R, YRRV IR E B #¥indB &, 8635 H FrEfth
dU=V_HdB,

B % 4t P RERY Sl



ELE REPBRTREFEIR 219

188

—EE:V‘"H’ (1)
Hav, BiEkE.
BB F R, BN R S LB y I £ R
Hx:pr' (2)
(1), (2 HRA 08
X= V‘jz,—l. (3
Ho '5"8"

Hepp REZEPH#ESE. f EATLUE Y, B R R 7 0 8
BAEIR S, NoR RN RERI R U /0B BE 1/B 1E4R % i R Bt

BATHGE, 4 A FEROGH, ESEE R Z RO A RYTH,
HHEGFEN ESERS N EENERATRTHRTSERE
fRIFF, BB B TR RS HEE K

|

N(E)“-:i V""‘”‘( 2| 3/2[E—(n+%]ﬁwf) W

n=0 87‘.'2 HZ
»_{1’\
V.o, 3/2
81‘;0(*25_’22) =a, n-{—‘;—)h‘w‘ambn, (5)
Wi FRENRE R
Ep :
I - . e aEdE
U = JEN(E)dE - ZOJO TR

0

{
= E {%a[E}:‘ — bu]3/2 _ __g_a(bn)éllz}
rn=0

]

+ Z {Zab,. NVEg — b, — 2a(b,,)3/2} . (6)

n=0

Xt b 2R



220 BiEMEMR-STMIRES

_pyyr S Dy
& B — 0 — 2apy 22
&

560" + —a(b)”2 J}+Z

{2[%-b,,-\/EF—b,,—Fa-aB”-'\/Ep—b,,—a-b,,-

a.l),./aB &1 3/2 1/2 %
\/——‘;:}— 2[ « (b)Y + —a(b Y aB]} (7
H A
_ 1 _ 1 |%eB
b, n+ 5 )ﬁwc n+ 9 ) ,
Fr LA
2 [nt L), (8)
(DAPEF—IH
1
Z 2ab, (3, /BB) —2ab, n+——}ﬁe o
\/EF n+ B
of I, &4
heB .
(Tl‘"‘ 2) EF
Bf,aU /3B ¥ B AR KHE , EAL 2 x A BAB/ME. B B=B; if
n+%‘)ﬁanf=Ep (10)
X RV’ AL B — R AME , AR — AR ME XN B= B,
n—1+%]@bﬂ=aﬁ (11)

HPRIRT B KF B AL LB E



EEE GRUEPBFHTER 221

1 1 1 ek
A(E):E“B,H:mEF' (12)
LRl A S| BB R, S, 84 Pt R O

B, B B 2 — R, R,

DT X — R

B LR | L | HE5R 5.
[ % k.= 0 9 T 46 S B R L1900 I A

S:ﬁk%‘a
HEHE
W%
Er= o
e
1) _2Z=ne
A( B) S

200 NE=E,P|E=Er £ # N
ﬁz(kz & kz]

E=E0+E — ===
m, m, m,

Hm,om, Mim BRRKTEFHFYE. RETHESEE

3V.n
Z(EF““‘EO) ’

N(Eg) =

Hen HEMEBEANGE TR
(B &]
HEHFGFTHIERZENEFEETHENFTEILA
k2 k2 kE
2m (E—Eg) T 2m(E—Eo) T 2m (E—Eq)
H? #? ik
¥ EXEMHERAR

=1.




222 ByERCEMIRES

2 2 2

ZSN AE S

BRI, i R N T FRETE 2 — MR, S#RaIE
A

4 nabc

3
ELEC PR 2 BE R N E &) S5 5B B AL Ay R BR iR R
=t L 2m.m.m, (E—E )2,
H B &

dr——‘-’\/ 2m.mm, (E—E,)"*dE.

RER X[ E~E+dE W -FRRESHHE

V. L .
dz= (2 )3dr— 23 2m.m . m. (E—E))"*dE.
V. Bdn k&R, %?H‘]"ﬁjﬁﬁfﬁ
N(E)— 271_3 2m. m.,m, 2,

’&%?E‘Jﬂﬂﬁj’yn.kﬂ E—Er R F 25 AV, H
Von = szN(E)dE = ‘?;3 N 2m m m, _'_(E]. — E)Y?,
HEXGRISEE

7
N(Ep) ==V am.mm (Er—E)V?

tLE .18
3V.n
2 (Ef_ Eo) )

N(Ep)=

2). jEHH



FIE RAEPBIETER 223

e 2 dr = 8k k.

_1_J
N na
(B ]

MK, =K, B},

1 !
(k —K -1
N \me ondr = 6Kn'Km

ST

MK FK D RK,— K, =K =Kui+ K, j+Kohk=0b+1,b,+
liby,

NQ=L.L.L..
Li=p,a,+ p.a,+ p:a;,

KA L, L L. AN HRELE .y, 2 FTRIBIKEE, by, b, by BRI
FREE X a,.a,,a; %E%%Eﬂﬂg%vll’lz’llﬂpl9P”P3 kit
W TEH#H—FHET

1 J - 1 L el el : .
_ el( n“xm)-rdr —_ - er(h:J.r%-h!_\’y‘f*Kl:z)dl‘d dz
Nn NO 14_-{-14"-.[4: O 4] 0 y '

3
Kl' * {IJI“) :KIJIJIZZK{ P111+P213+P3l3) :2ﬁ7t
ALA KoL, J 2n (TR GO, FAERE

IJJ Ky — L € et — 1
L. 1K, |, LiK,, ]
B HAFIE
m_[n'ner(ku”KM).rdr - a*n"‘m .

22, WEAH

1 jﬁ KR . —
—A-; e’k‘R"‘ R") = 6Rn"Rn.

&
(& Z]
HR =R, Bk IHEDNBOIN A AR



224 B EHSEMITAIEST

1 E : k- (R, —R }
N X € ! ! o (?Rn"kn

FE L.
‘Ji/]R iRﬂ’&R R, RP P101+P202+P303, #,{%
{,
k=770 b ——b
1+N2 2+ 3
AT 7
k- (R,—R)—k  R,=2x (P1’1+lez+;;\e}lg)
3

H N.,,N;,N; ﬁ%“%alsazvaa FHGEHREEEEH. T2

pt. pd, pod
- . 1y 2tz i3
§ :elk (R, —R ) __ E ;e:z'x( Nl + Nz + N, ]

k L,

pl pal

E E Eez"N . &R} o iR, ,
] 3

N, N,
"—‘El<l,€—2‘l ,j:19293-
£ =h;—7 1l
J ; o
ez"'J"1 e'?""'—"}_"z‘~ =+ > ¥
J:it%%ﬁ:ﬁﬁ“}N I)ﬁéﬂ*u TR
N. r'21r—j' . &I_Y_g
J h e N, . — ailr
Zeiz"ghtl_‘ = ’ ( ! e % ) = Q.
hj=1 1 eEZKNj

W ARIE



FRE RFPRTETER 225

23 W e Y = e,

[fF &]
Sy,
Km:mlbl +ﬂlgb2+”’!3b3,

Rﬂ=n1a1+nzaz+n303 ,
K.+ R,=2un,

JrEA

]—b—Ze"w*h'Rn — _]{J_Zei(k’—k)-xn . e—,'(xm.g) _ _ze,[,‘*(,ﬂ_x yIR,
Wk =k-+K, B, R R, (TBETECE N /l\,FﬁumJ:iU%

Fll_ze.-w—h- — __Zer[t—<*+" R, — -2-1]— e’ = 1= Ovuix, .
Yk FEk+Kn
4 b1+ é b2+ é b3
11
k= b1+'—"bz+—.b3’
k__k kﬂ ﬁ11b1+p2b2+P3b37
", . 1711 Pz"z Pan;
K"+ R,=2x| B+ B B




226

B EF AN IEIEST

&

. pon
N e ....l_l
2 er-n “",‘

n
J

Fir LA B I IR

- o  Polls
_ _l_zﬁ 2'\ 2:6,27:—1\1:1 . e'z't_z_‘x\':, .e
N n] nz n

3

N N.
“"51<P;\<\’§1-]_1,2,3
N; rZﬂP ‘ P_lj_\-i)
_)‘ ) P €N, o ( 1 el'?u N_;‘ .
Zem Ny = ? =
"= 1 1 e!'ZKNJ

ik —kY o R, ___
Ze "-ak'.k-mm-

1
N=%

2n N3 .



FARE HHBTIRMETFH
by az 1 i

B % &

1. MAEEEFIHRE (ONYEELR: ERAVEN
— RSB T B R LER?

(& %]

SRPHNETFENRE- KRR A RENT 6. 52
MERRE LB TEA

g
e E-Ep/kgT | 17

g HIRHE HERE SR TERE. BR ETIHRK

1
e E~Ep/byT 4 |

RBETH, BREM—NRFELFHIAHBETH. BH—
AMRTEREH —DEFHEGE, U A(ERYEE XL TRE
K. RBERH E K-~ F AR TR AT LE.

n:

JE)=

2. EXMFEN MEFEREEERBER?
(# &)
RS IR BNTE UG I T F S R R IR B LR BT T



228 EEYERSENIAES

HREXHBER BEMNERTHRIE T, rea T 5B HRE
HEAHAM B F5ETRRER. WEN o (IR TR
1

e/t 1

M EXFTRUE X TR R EMRIENE FEMHE XK.
B, BXT TR, i T 5 R A RaEE.

n,—

3. IREMTEREMNTENNERTEFHTFHIMET
AT X — 2

B Z]

HEHEFie REBRBFHhEE. EEMETEN, EBHHE
HWHOEF, A ERBEEZELELUTHER L, P2HmE—1 %
FBEA. EFAET . RERAREATOZARELELTFLEIE,
X AL A% U AR B A BB B AN B LA 4 FLBR T 3] 3% 2 T B A = LA b
MRS L R AT IMIEREEM LN BE T,
HREHHFHESASUE. URER . ¥R THTFHEEE)
RE5 28X F Bt 0y P B RE+ o MR

4. sk REAKET, 5} & RE R A f AR 4k 2
(& =]
RE R

E%=2£;'(3mt2)2/3,

Hin RAMUABRANGNETHE. SERKS, AREX,BF
BEAZE ,» B/, REERRER.

5. N ABREFE, 5 FRE R TR
(& =]
HTH#0K B, 4 —FE T PR T BRI EERED R 38 4 6E



FRNE HAREFRMBFNBENR 229

%K. BR T RRRZRKEIE R EER R BETE, RE @M LN
B A BRI A RE BB K BRE R B W UM R PR,
FRE - +RTESHETHSBHNERENBTFRIT %5
—HEFESFEE TG ENERLERK AR BEAS,
7 9 B B AR

6. AftAMBFHRERK, METHEHhGERR A

(B %]

B T X T B R T R T8 FHEhEE+ 44, RO
WEMNTEN BT THESHE TIRENXE.

ek, MR FHEESERR K. XESREPH
M FANRE - KN ER T2 HHLRER. EHMTER,
BFARERLTREER L MEERERPHISH. H(E
EMBEHENG. HR

k%= (3nx?)1/?
A, M FHRERKBETEROLEHRA, BERNSE TR
Z.MEFHTHERRAK. X — S ACEEDEHENG. 5
6.DAEBEEL. BTHIYHEE FHTRERE, i BE
fE X IEH T o F IR 27,
HZ

?-*=_"‘(3n1r2)2/3s

2m

.3 0 __ 3h? 2\2/3
E= 5Ep——10m(3mr ),

Pt LAY e, TR K, Y B FH) P S B RR K.

7. MHERABFH TRV R ETHENE T, ~HEMA
AR ERBKER?

(% %]

MU AE TR R FREESTUEUGET. E5ESER



230 BEEMCEN D RIES

YR FNERTEOMINET. HAY  EFET, BERN
A A R L AR S8 T o5 35, X 2 BT RS I TR BE 4
ARV EHRTZIRFEEHLE KU S ZRE L. #EEM M
HLF IR UL S F IS REBRE 3 3% 45 1 B s LA S SR S L

LG H B BRI B TR, BT R
SHEBRKETHEF. AEESEHEFEYG. 79

f=fo+%)er(v . €)

AL )G BT AR E T RES. ERIX IR
af

——er(v e ¢€)

IE
WO AMBRANESERARK. XIWETrRESKETLYET
FEER). TRESHE X ETNE FRRRERMIENE T 0
FEL IR PR 3 A STAR BT H T 02 9% 35 T PREAT B P A 45 50 M C 11 4 4
HEHEG. 8K

2

. e , dS
RIS 24 e R 5
¢l , dS
az&;é.[sf T | ViE |
BERERE. ULEWMAMBS R TRER. E0IM B SH TR
9 FHE S 7% A 1 B Y LT
BZ LR BEE M LA R RS A TR, —FE
REMKAR: MERAMBSHTRGE FRRESHER £
fLH 7, REREEMLEM R T A MR ERERE EES
BRiE.

8. EXET MEBEME N —FHELERAS-HEEY
T, BB — o Bk B sl o 90 5 A i oh 2 A



ERE BRHETRMEFNRENR 231

(& X]

HFHEENRAR B RFESRLE I Z M, Z 8K
BARBEZRMRETET. EFET WEREME N —FE
BRIEAS-MEROEF HEREH LM TRERSR LI
. REEMATEE] 2N EFHREED I HNEFE:,, B
En>Epr MV EREREDHNAV, AV, UHEREMS, &8
1 FREM S T En—eV, B THBEIZE2 . ATV, KT0,57
UERB T, HeREME, AN&E1 BAISR2 (7. R
MNFEFETFERE1 B RERE.

9. PIsR[AFrE /R, IR, EM /S, B AR DA A, B
BRERRE? Fit4ar

(% %]

MRFE B BESFHNAT, MT,, BT, >T, fEXFHFR
T BENT HERRBTE MRTHE,.ZTREN. HERSE
TE:MHETFHE. MREREME, AENRERERS/M. #
EAT MERBTE: BT BRFPHAMBERT, MERE. BE
RIEPIMFRT, X PR —EHFrEE. WEBEIT HERKE
BT, WIEE; BREAMT, WEREBIEF,Hfm, —HHAHR
.

10 MBERFERBEYLH . ENRGT.EBPEFHI AR
¥

(B %]

WARAFEREIR . Y B EYe 7, B FIERAREE L
$

dk et
de ~ %



232 BEAXYERSENIRIES

BB AR BRI R BUAIE, BT A i AR R SRR
EEAAE. MRBHEIIEG e b, B FHIHR—ANBRER, Y
HordY e fo, RERER SHGHR AT R ITEREER, BF
o1 5 of BUE I R = [ K ik R B — AR E .

11. At Agr FRRERE, B ERE?

(& Z&]

HSo ZSBEREAMEE. 8K DR T BAIE K
WA BEEAHEFE(ESLEEE18). EHFARFEMBE TS
HEE T M FEFTRMERTEM MR TF. BERRL,
SMIFHAETMWBEFHRERRE. #ERHAPRETRELE

kr= (3nn?)"3,
AR B, RERRK, N SHA RS FRERR
L, ZERIEFERBE.

12. BFRAMILESERFRESMXR? S FH P8 A
5EFHVFHBREMELR?

(B Z]

RERXRNCWEFERMNEASE FOMBEILERY
Ok, k' ,0), W Ok, k' ,6)BD A v F 76 5 v B [8] P9 45 79 - ) Al 180K
B mREEFHEF2HERER 7548, B Eugsit e,
BAREIN—M TSR FRRHEXREIE L F5 FRKRE.

ARAEEENHSAIE BFHTHEHAEGEFHTY
BRqgHRREN



EAE HHEFRMBTHEEHR 233

il

k

E6.1 IEHBESIR
Etl:‘l:k=k'=kmﬁ)fu

.8 _q kg
S S = ok, 2kh

EHRT, BT gk, BRI

G—4_"q
kr kph’

mEXTR.EXBT . BT FHHAASHEFOTHGRAq
RLIE T,

13. EMET, B ERS T RIEL, BEES T IEHK,T?
ZERMEHE?

(B %]

HREEFEAY, H(EAYREEG 133 H, & KB

T B R A

_12x*Nks, T

2 3
CV 5 (@D) .

LD ili o734

“» D(w)dw 3 J"‘m widw
0

- 1
n=o-- ==
V{ 0 eﬁm/kBT__ 1 znzvg eﬁw/kBT __ l b4

fEAE AR
Aw

T R, T



234 EEYERSENIEES

B EMJKEBT
Yy — Akjﬂi_.' 3
n_21r2v,3,h'3
Hrp
< ridx
A= J’o e'—1’

RERKRT . BRI SE THRERIER.

(R ERE)S6. 7S BEEEY S ITEE T,
SAERABEESEFHRENE TR FEFRIER. 7
WoEARERES T BER BHEST RER. T 2E2RL AR
FrHRNFARIRE. X— S EEDEHE)Y 6. 900R
BEER. B (6. 90) V13 FE Y ShERAFE T,

h_vaj‘“‘n widw 2
Gaye |—ae 0 — 1) Bhivh,,
q (e Wdw v8 ’
He
J""’ r’dx
__Jo e’ — 1
B= J‘O" ridx
0o € — 1

14. EHEGS5BEENERIRXE?

(% ]

EHHGRSHETFERBEAEATTEN. RERMK
BEHAA R Bz HE . BHB R BHH, EBOREF
Ay BT . ERER T, ZHMEFRHZIREEN

F=—e(vXB)
HITER. ZAE R A1iG e Sy 771, (B F R 3hat B m iy F A
W 5%  BORE Ty 0T A B 7K B3 K, IE y T &Y B F 3K B LD



FRE BHREFRMETFHREMER 235

HEER, mE 6. 2 Fin, 5 EMEEITESE T — 4

/

V4
|
Z

'l i

P

B} -

He.2 BHHIY
Hige,, I EE B,

15. f{eTiE it SE 00 S R AR T e PR 2T K0
R B |
(R B (6. 10D T LUE i, 1 TS AR R H £
HWR—ME BN ERMEHHENEE AR EEERHER -
B TR RATFRET BT RS EME, VTN ERET
RAR.

16. G5 HEG, W—FHHTEFoHRBALHEK? A
7N

(% &)

WS LB, B E T o AR, H o
xR FRIERRIERZE T, BRE N RBERTFEE T, HA
SHETEY. Wi, S A FRSBA T, FEER P raF
MAoMEBALUE. EERSSEHRNFENEL T, 8 F
PRHET B DDA B R 3, B3 Xt JE AT & R B9 2 A ek B R e
MEBRLE HS5HEGMHE, BHNBEFIHRBHHHESS
%.



236 Bk E ST T HIE S

17. At AEFBERET E B TRIERNIGER?

(& &]

FEFFRCRE T BESIESEFHREY 0, 15 B B LI (8] PY B
RESNXBFYEREBEBREREERGKBNEFEFT
R 3 B I A DX 2 e R AT O e B R e Y KR R TR (Bl
1 Ay X5 X R TR A ) R (PR T XS R T 5 Y R
B, & T B iR (R A X0 2 5 2 R T AL 1) 1R e Y X R T
Frifm g 0gE. WRRiR, REETBRST, REIIENEIHE
i 0, (B4 A P68 Hy i B B A X8 1% 4 2R R 1R ey X3,

18. BB KHWERAFABEKR, HERBKRZARMT 47
[ &1
UL REERAIG . BSERHHXER
Jr=0E,.
R, BpEEe —E,.BFs K. BREE ;. K. BFc R
A REWRE SN RE.

RFRAPSRBATEAIRRE

d7T
g.=—k Az

AR, BEEE - . NFEHL K. AERFE. UK. AER
WrBAIERERPBEBRETHNEE.

TERAE A BGR T AL B A GE S BT FRA B 5. 15 A
REMBE B F R R EIRAFRAEFHRE. WERK,
“EEHBERAVBHEMABRY. B . B3 XKMNER/ERZENL
X.

BAh, HCEEDFEHENG. 1260 T H, S BRI EE

_ kininee T kEN°T
3m* 3e?

nezrp)
L 3
m



BAE BABFRHUEFHRENER 237

Xt F SRR EKIR

ne’ty

=da.

AR REREBAMNGESRIRRIEL, HRBRIXH
ERMTRIHK.

b &

1. —SREFIV . METFERAN, UEdBFIRE
(1) EERRG T IFHETIAE®RN

_2U,
P="3

H U,= %NE%.

(2) JEBH L FRIAM AR E
5 ,_ 10U,

K=—3P="3".

[ =]

(1) EBPEPEZRET M ANBEFEEHNTIW FTF RS
P BE R 3 dU , B

dU=W=—PdV,
KPP REFIMER. A LXTH
_au
i

EHEBEGT, ZBEREXRNENEZME, Wa(EEDEHE)
(6. 5)R 18

P=

U=Uo=—3_

o

i SL 1R 3



238 E#ENESSENIRIEF

3U0 3 I 242/3 ,2., _&2
Ty 5 NV 5, BNTT g — 3V
(2) BCEEYEHEEYCQ. 1IDRH, A HBEEERK 5K
W|P ARV HEERN

P= (V)—S/a

JP____K

v Ve
a_ 3 n 2v23, 2.5 —3/3____10U0
d 5 N Zm(BN’r > 3 3 v To9vee

RANGEHEBEREK SERP ARV BIX R, 83

10U,
K= oV

2. “HETRIHRSER

E B B F BE
Er=ksTIn[ e /msT 1 |,
Hebn i m RGBT
(& =]
HEMEGTBAMEHES BRI ETHE

i > dE
n= Jo N(E)f(E)dE':n_";:_E Jo e(E“EF”bBT—}-].

e B

_E-E;
T = kij ,
R ]
_ mkgT J“"’ dxr  mkgT J"” e "dr
T oakt ) ogagre+1 w ) opgr e 41



EXE BRBTRMEFHREMR 239

__mkyd InCl e ) :mkgf

Z 2
'Kh- — F/kBT ﬂ'ﬁ

In(1+-e®"*s7),

2l
1 _+_eEF/kBT=eanZ;’kaT.
H _E X @15

Ep=k Tln(e™ /s 1),

3. ZRWAKE, M TAER Ec K EB D
7 AEc‘m“El %}Z’

iE 84

2

Elz 3

Er.

(& =]
ﬁ%_‘:
ERTEHHEBTHREE

E gptyin |
EF—Zm(3mr) = om 3

AN RAEH T, AP

_J‘./_Y_KZ) 2/3=AV”2/3 ,

A=2E:‘;(3N1t2)-2/3.
UEREBRKE ARBVERTV =V+AV, BEETRT
Er =ANV+AV) ¥

—2/3
—awy- 1487

A A V) _ZQ_K)
~AWV) (1 T

RERER TR
AEF=E':='_EF_—" “E;(




240 EH#YESTENITES

SBEMm& G HEE
2.
l&l:"é"l‘,p.
o
H(EEDEEEYG IR, BEHEFHESEE
V [2m|¥% .,
N(E)“——('r'l:;) E'V2,
BT 88
N= j N(E)dE—=-~ (%’;"]3/213%/2.
ﬁﬁ%ﬂ&ﬁ,ﬁﬁ?ﬁﬁﬁ@ksﬁﬁhﬁﬁ%ﬁ HEFEEAE, 5
N= r} N’(E)dE—'——( %) A
B PR RE
S By AL y-2h -] Y]
E,=2F,

3

4. HRIFHERHBOWERE, — M0 M KRKE, B—
PMERZ—PRRE, RERBERE N 10" N/m?, B FRE N
5X10%/m?, T W P& /R E A HE B 3 2.

(% &

MEFMERER—ET, N0 RERHERE, ZMERE &
P Ed. ENEREETH,. HERATEETERERH,E
MzE¥ LR EmEdE RERSONEBRYREENE, &
B1Z3—-PMKREER . REGBENE..€R2 ZF0IPMKEAER,
BEREN Er,, (B EYBEEEG.2ORXTH,.£B1 5£E?2
[ M P2



EAE BHRBTFRUBFHWENR 241

V]'_VZ:%(EFI_EFQ).
i L1058 3 & Al Al
AV)
l’

Em:EF—'g“EF( 7

2 AV
EF2=EF_“'§EF( 7) K

B CEARYEHEY (2. 100X 5, Bk AR AV 5EHA
HHEEBEK HEBRPHXERN

AV
P=—-—K Sk
it LA
. 2 & _{& __ZEF .
Ep—Ep= 3EF|: K) \K)]_BK (P,—P,).
HWERBY ERBE R E
2E, #?
AV=V1—V2=&,—'I;,(P1——P2)=BmEK(3mc2)z’3 - (P,—P,).
H

m=9.110X10"3kg, e=1.602X1071°C,
F=1.055X10"%¥J +s, n=5X10"%/m*, K=10"N/m?,
P,=10°N/m?, P,=30X10°N/m?’
RAFEBHEMBEERXT.5
AV =—09.58X107*({K).

5. FHEGREB i i, WREEN - W, ERTHEHTXEN
REfEEE £105 — P/, P RBETHISR, KN EF T EEEA, RERH

(% &

BfEZHEN



242 E&mEM ST IRIES

Fz(—i'!;=—“E-—e(e+v><8)=—-’3;—"—-e(e+v><8). (1)

i T T2 /M 715 B 003 B BE L, B LU ) S5 ) 7 e
HE B R B S L R B F A I R S 0, (DAY

v=—"(e4+vXB). (2)
m

R S W R 7 09 o B P BT L B TS 2 Bl ATy Bl T 4
Byo. Hit,d2)X7§

'UI‘:"—_G_r, (3)
ni
0= — e €8, (4)
nt ni
m RS
e_‘,szI=—€i§er. (5)
m

e, WANER B, Horm S ME R F KX R mEs. 3 FiR.

/

) /
rd ’ 1’

r
ST T

BY z

e’
Me.3 BEBY
LR R
Jjr=0¢; (6)
MEOR—HRAEEEZH
Ru==% (7

j<B
EE



FAE HRETRHNSTHNREMNR 243

Ry=——:. (8)

1

ne’

6. REEEBMHEE

b nlm?kyT

3(2mE})?

Hb/ BATmH ELE FH YA HE.

(& ]

HCEEMEREE)G. 63OXTH, &R SFHETFH R
Bz HEUTFXER

— 26k, k') (1—cosh).
HFRERkE EERZBERINNSH+0EE, LXTTHBRSFESR

%= ;B(k,k’)(l—cosﬁ)

__1
(2n)’

.__..J [(2 )3.[ G(k k')(l—cosﬁ)(k')zdk']zgrsmﬂdﬁ
Fid

f@(hk’)(l—cosmdk'

/_j?\

! N2 !
W0 =5 )3j Ok, K )& )k,

WIw(E.6)d0 RRERN E 89 % -F7£ AL B 8] P9 g RS B S 14 A

df2=2xnsinfdé

ARJLE. MBABSREmEER, . WE.NO560 %, 1

—3_‘ =W(E) jo 21 (1 —cosf)sinfdd=4xW (E).



244 BHE D ER SR RIS

b R, 1/ WRREER N E 68778 SLA00 R 8 /Y U JLE,
WRLR R - T8 F 7 H d .
B A E ) (6. 126) A5, & B M FH

_ kinnlre
b= Tam T,

Ao RBFEE LAHETHFIYE BT, 2589739 H heE
o MR vy SFHEHRBINRRER

[:VFI'F.
M-+ 3 T AR A
%‘mv%ZE%.
TREF
nimlk}

k T.

T 3(2mEY)V?

HEUT BEHARNTHETFHTNEY HALRERBEX
%.

(& X
FEREUGHEHERT (EEDREBENG 4D
F(e+vXB) ka:f--—rﬁ.
B LA #E

f=fot+F (e+vXB) « Uf.

% 18 5] 51 15 P o 87 0 o T 0 £F R DT IR T R Fa0 4
]

%(e—!—vXB) o S fos



ERE BHHABSFRMBFHMENR 245

V== fo.
TRA M S Al
f=fot+F (c+vXB) » Vo
A2
_og o
Vi fo= BT ViE = aEE"’
Fir A
f=fo+%(s+v><B) . %%Ti=fo+er E;%e * .

RE—REUT . EHN 2 FRPFTLTAR. L HER
A, BT ERGPEHRE - ERE N —ev X B, E N 5HFH
BH Ty BH, E ANEETHE37 M, F R -Faek
B A S FHRES. W2k, \SREILE, B Rl
iR R Ol ik 8

8. fo RTHAHE T4 RE, LR
afo a{E:\  E1df,
"f[‘"z_[Tﬁ(‘f)+T]'a‘E'
(F =]

SRHSHETLTRESH, EAHRYK

1
f0=e(E—EF)/£BT+ 1

[:?\
(E—Ep)/kgT=x, e E P87 =,
=}
of,_okiay| a3k | x|
dr oy ax\dE. dI' ' aT
- 1 [_ 1 aEF_(E_EF)]
A+ WL kT al k17




246 B BEJSENITIES

— Yy 3EF (E*'“FF)
—(1+y)2k3'1‘|:£fl‘+ T ]

- Hlr3{%)+4]

9. VAR BHAFE ) SHHc MBUHBHXLRE
j=oe+aBXe+ B (B +e)B— B%],
IRIEH X ZNE R
e=pol{j+a(BXj)+b6[(B* j)B—B’j]}.
[ %]
M RAERVBHEE 5EGc MEHGBHXERXR
j=o+a(BXe)+ L (B e)B— B].
SHREBERBFEN, r~1078 , MBEBRm " —=m,WEH

g—f<<1, a=z:—fao<<ag, B:'(-;%i)zao<<a.
BRI R, L o FE B T
J=00¢.
B e 37 ) £ I
€=00]
A
Po= .

To
AUFREERAWEHE AV FRAESBVEIATE ] SHife
ML B k2 BE
e=p{j—a(BXe)—pBL(B -+ e)B—B%])}.
WG ETMAN EX GNP e F,B8 5
€ =po{j—ap(BXj)—Bpo. (B + j)B—B*j]}
=po{j+a(BXj)+b[(B - j)B—B*j],
H



FRE BHABRFRMBFHREMNHR 247

a= """Q’p(), b: _ﬂp(j.

10. AMFER MM EFHEWF IR
E= Ak fll E=BF?,
K A>B, HEMBENN R EEMHE.
(1 BRI BRE RN K
() EREFRM EMBEFHRBEHEHESHELT. BHEE
M SRR
(B &
(DEHAZBEBESRUNERES
Era= Ak}a= Erp= Bk}s.

kra B
o
ERTPETHRTLE L REEE v MERREn HXEER

m *'Up=ﬁkp.

Fir A

ASBUFHERFRE
),
mi=|FE| =7.
%, 24
B &R T HH MR i
L
mpg=|FE| =—.
%, 2B
FR

UFA_kFAmE _ A
Urp  MARFp B

RAASB,FLAASBETHHEFEE K.



248 By ERSENIHERES

(2) MBI H i, W 7 F A e, —%%Oﬁﬁgh 0]
REZ(EN(EEDEHEE. 84K
2 dS

‘-‘“‘?’“J vl €
J-r 47(3 Sp T [VAE‘ Te

PR REE#HT. LS
Jr=0¢€,

BB AL ARERAE S

a'—:ij TV’ N
4’ Sg s |VE]

ERFEE—HRAMNHLT, EXRLGH

o= 62 rFU%x47rk%'
4n?  Fug

HPMAT | GE|=fv. HRERX
LI

U%‘IZE‘DF.
RAEFEAE
_ elrpky
T 3tm*
T
‘_’_ﬁ___k%‘AmE ___\/E
op mikiz N A°
AR B &RATH FE K.

1. RE-ESRFEHBTHRESEE  AEER. BTH
T3 3 BE R — > mis 7 X HE R TR

(B X1

R—H—NEREN PFHET, BBHE B e mAEs. 4 FF
™~y EE—E+dE



FARE AdBTMETrmREiER 249

{1
|1
|1
Il
bl
11
&
I
I
Ly
by
\

i
SE]
&
<
&
_____;_l; —_

6.4 —BEERPTEHETHEHN
e XEK LB E N
Na

. E‘;{ hd 2dk.

FHEBHHEFHERSHERPXE
_h-zkz
==
A8 E—E+dE fERX A RFA5EE

de=p N oqp_NaN2mp 1pyp
2% rh
hBREESEE

N(E)

E

_dz _Na~/2m
“dET mh
HEEMFERN, REERUTHR FESLWBFHE,FUE

Na ~/2m (& E_de__ZNa N 2mE%
73 Jo o nh '

E—1/2

£
N= j N(E)dE=
i _EXBI Rl >R 5 o F 0y R EHE

o TR
Er= 8ma®’

- FRRRANER




250 Bk ERSENIEES

:ﬁijf(E)N(Em— 2"’j EV f(EYE,
1)

HP f(OORBFRESTRY. FRHTHES, B3
2m

E

|

J T EVIF(E)E
0

__2a ~N2m
3nh

a~'2m 3/2
o 31171" J E¥ ( -—_]
FIEH(E R BEREYG6. D6, 10)FHRE

F—2a~/2m|Eyry <kBT)2J.
3nk

P — N F3H A R TR R

aE) nz( T

ar 12\ T

KPR 7T REESRHEEEMXR
Ep:kBTp.

m__za vV 2m (~ 3/2(2-2_(‘
3nh _[o E 3EJdE

E3/2f(E)

8V Es

CVE kB »

12. T ZHgR BN LRME.

(% &

mE 6.5 B, EGLEXFER, =
HeRPESBEBETERIVEHEPE
BRTFENFEH —RFER. BHEBETF
WIRE B E=r%%/2m, FF U BER E—~E+
dE KR F 5 #EE P de HEE. &
HEENEREE N

6.5 —HEFR ]



FRE ARBTRMESFHREHER 251

S
(2m)?

o 2mkdk,

HH

S
(27)?

R_HTRIPFEETHRERERE,.S BERER. HE=1%/
2m 1%

mdE
%

ftR E—-FE+dE KEIHETFAEE N A

kdk=

) de mS
dz_z (27{)2 -
RESER
dz mS
N(E)_EE__Z

EHENEER , BERERUTHERTFEBEEFEE . FUEF
N=j N(E)dE:—j dE=—Ep
B EXn]E

n K°
m

Hbn RERPHBTHEE. WIL-_AERPFHETHR
RN

Ef=

— (2.“.")1/2.

FH—THTFHRANGER
=y [l sanh [

5 #B 5T, 5 F
E=

f Ef(E)AE

™ ﬁz



252 EEHER SN IRIES

E*f(E)

__m « zéi) -
" 2mn ﬁz 0 27'cnh‘2,[ E(a‘db

Zﬂ’:ﬁzj Ez( af)db

FACE R EHE) 6. 6. 10FHRB
E,_

21 ﬁz EF+_(kBI )2)
W — A HF X RE R A TEN
IE n?
cun{38] -5,

S

13, EUIRE S G FEE T @£ TE S T N kT
T4 T REE S T LR bT.
R E] “
XIS BEURAE SR 9|
BT RERSBEL RS, By R
kit TR T S R 3 T
BFRED B~ B MBS R ko
EERERA LN TARER, EEs
PSR E R, B RS
B TRRER, T T E MRS o
(Eo— Er) W fE AR,
K BRI SR, fk Moo A E B
[P dk ﬁama@wm

dn=

J

HA
1

e E=Ep/AgT { 1

fE)=



FANE BHEFRMBFNHEMR 253

FEBAEE E A, WA v—>v+dv XA B FEHE

¢ dv,dv,dv,
dn=2 % e(E-—EF)?kBT':_l ’
KPFHTXFR
my =hk.

MTERESROARSEF, HERE LHHBE(E-E)>e
XMRKEBERBKU, o> ksT R LALE

(dm?—E,) /a7

e >1
XFER
l .,

E———‘E‘mv

T &
dn= 2( 7—;:— 3.eE*"/ kT g =’/ 25T dv,dv,dv,.

REBMRAEE T M. ARG FR By IBESRE, MER

S mvESE,.

TEE B oo o, TRERE. FFUERE v.—>v, +dv. B3 E 5
HFHHE

dn('Uz)ZZ( ’—;:'*

3 o0
E/boT 2 2
eEr/AsT o —ml/2hsT 4o J' e~/ aTdy,
_000

i 2
J. e—mvr/stTdvI.

FIRB 2
J'Oo e_‘uzdx=4/ =
e a
=X
dn(v,)= 4nm2kBTeEF/*BTe“”"’E/Z*BTdvz.

h3



254 EEHBF RN RIS S

EHTERAMWEESE v ETF,EENMBEANXE 2SR
REFIEHEHRN
dN =v,dn(v,).

TR.2AENEFEETERREZHHFHER

3

J —muvidN _J\AE—MUZ

—_ ,2
e mtz/Z&BTdvz

N = —mut /20T '
f J. 2,.__Eofm'z:),,e 8 dv,
21 D:E R 5200 /NG

b ec: b

—[ emdl‘ = ’
a C
b ecr &
J re“dr= =z (cx—1)

=3

E.=FE\+ksT.
E,RERTPHEFRARFENRITTENRKER, ERR
BRFENRIIKEERAEES  IHI-ERELHEEET. B
RS BRENETERETEREEZNN FHIENEEN

ksT.
B AL v—>v+dv EFE X B H BT, R MY ERE
HHE A
dN' =v.dn.
Pl 2Rk ST F 1T T &R REZ 3 T 3h 6k

J’ %m (v2 + v2)dN’

E,= IdN'

J‘ v, (vz _+_ v2 )e—m(v +v +v )/ZkBTd,U ]d'vxd'vy
2E /m

m
gL
l[ J J e+ kT, :}dv do
2E /m Y




FAE BAEFRHMEFNREHR 255

J‘oo eﬁa.rzdx — /E.,

—oa a

on xZne—arzdx :]- * 35 "'(271_'1) jj_t_
oo 2"a”" a’

RIEBEHEFFTTEREE NN FHIEH
E_ryszT-

FIABR 2 2K

14. BB, XY b T<ER B, B TR B SN —1, N B FHED

.
AE}= 1
N(ED’
HENEY) AR EEREWESTRE.
(B %]
H(BEFEMEHE 6. HATE
E%=§;—(3m2)2/3=2%[ 3 %nz) Yo AN,
R
ﬁz 31'(2 2/3
.

X PRI — A, BN
AEr=A(N+DY*—AN®?,

RS HEEFHEMBRKX, U
1 2/3 2
(N,+1)2/3=N2/3(1+N) %Nm(l-l-s—ﬁ).
T2
_2A 1
AEF_‘SNI/B_V[ ZﬁJs/z. ¥ (3_]! 2)1/3.
— V‘.'t

on2l #?

~2m



256 EGYERSENIBIES

HCEEDEHEENG. 10X BB TFHRESEFE

VC(Zm)m V€(2n2)3/2 % ( N )1/3
Oy ___ .| &% oNl/2_ 7 ¢ | &f% o 2
N(EF) - 21{2 ﬁg (EF) —_ an ﬁz m 3 an. .
) ATRL
1
AEF—N(E%)'

15. BMEFEENEE RS B FER B TR REE
2H
(67[2)1/3

0
k[n“: ’

HHEMNEFHINETFERE.
(% &)
HCEEMBEHEN 6. OXTH, ELENFENSEHEFHR
wEie
kg = (3nn?)'3,

BECH—SRFEETFHREELE

Rl ZER P REBRFHERE

2
a’’

& B—MRFEEAER, AT, ZEROEFREF
BT

16. SRHBMFER BERE L B TFHRE 2 ESEE NED
REFHHBC SRFFB L X E.

[ #)]

HXMFERNBTHREER



FANE BHBFRAMBFREMNR 257

k%= (3nx?)V3,
HTREr SRELBYLER
(k3)°
£T S
HCEEREHE 6. HRTTBINENTENEFHREES B

n:

2 2 QN2
E%:_ﬁu.(3n1r2)2/3:_ﬁ_(_)h‘_).
2m om
HOEAEYEBEE)G 10D TH, BB FHESEER
Vc 2 3/2
N(E):E(%'Z—’J EV?.
0 AT EC
V 3/2
N =25 2 gy e By
BCEEEZEEY 6. 1DRMFE -1 BEF A RAEREATER Y
2T
CV:%(ﬂ kB.
& 4
o E¥  RP(RE)®
Tp—kB—————kaB ,
A — T FHRABESRELBHXEN
_ ®mkj
CV““"ﬁz(k??)zT.

17. ZHFRND  FENMEFRSE5SH, QREE ; 5
FHFHEBEE v KRR
J=neuvy,.
EHHFEEFERE 2=10"%/m®, j=5X10*'A/m?, X &K BB EFE
UF *ﬂfggﬁﬁ Ud.



258 EAYEMRSANITRIET

[ %]
Rkr RWETE LB FHIZIRE, BRI REEEN Y
_hky_ 1 (3nm?)'

m n

UF

R R B

S5HEHEEILE, B

Ud jm
v meh(3nn?)V¥

He

e=1.602X107"C, m=9.110X10""kg, A=1.055X107*] « 5
n=10"/m?, j=5X10*A/m’

A LR, BH

1. 877X 107
UF

JRMBAANFENBTFHSESE, UM B TFHESEEHE
MNFREBMERTFHERE. XI—SUAEER EBHVRTHERA
X ZE5SHEMNBTFAERREFEMEMNOHETF. RIEHRER
B AL B BB X B, TR A BT ARt L 3t S R

j=n'evr,

HF n' <<n, T vr>v,.

18. B FEBEEv. HEFTE

dvy

Yat
dt+r)— €€

A ERESHETEG THHREER
141wt :]
I+ (wr)? &

m

o(w) 20’(0)[



FANE BRE\FRMBTHREMHR 259

[ %]
R
E:Eoei“!
Wi R EH LR
dv,  vg € i
Qe T T e
w BN
Aeiﬂt,
WAWEH TR
A €€,
1wA+?=~—-;n"-.
B £ 1EH]
eTeE,
T
FRITE
dvs | va _
dr r 0
Be ",
HTRBEEHENTENRN
va=Be /" — T e

m(1+iwt)® -
YETFAPBESE LXEROYFE—TEFo. FR

€TE, e

T m(1+ier)”
RN ANEE SEBEED,, B S0 IEHEFe %
2H

| P

ne‘ree’™
m(1l-+iwt)

J= —nev,= =g(w)e.



260 B EMCEANIRIES

B ERB
a(w)—-o(O)[l_}_(zwgg]a
He
G(O) ne T
MR N
e=ge ",
=3
o(w)=0a(0) [%]

19. KRB HFHRELBHBS PP, FI P,
(8 Z]

B¢ AR FE B2 0 (6. 119), (6. 1200 FI (6. 123) == 48

1 (_,dfydEAS
41t J I aE lvkﬁl

1 ( ,3f,. dEAS

Pr=10 ) ™ EE TwE
1 (_,3f,., dEdS
Po=1r | ™ EE 1%E]
UE=XFPHERSTRE-NDFETLH#T. N TSETEBRT
G5, T R
S = 47wk’
EBEFHREE
Hk?
Ez—é—;,
Fir LU L 43 fb 6
S_81tmE




ERE AhBFRMEFHREMER 261

R K v, Bl FHFHEEE - R, BT
Lyrm 2 (L] 2B

vngv 2'37”' 2m Sm.

|GE | = |fo| =fo=11 1] 22
m

T RB(6.119),(6. 1200F1(6. 123) =1k A
2~ 2m [ 2o

F 5

=g fES/z("aE)dI"’
2~ 2m O3S,
p,=—L4m £ 2 “)dE,
__2~N2m | 7/2( %)
P3 31T2ﬁ3 ] vk — 3E dE,
FIHCEA R G DG, 10FRAH—E BT
p,=—ZE2m [E%’2+ (kBT)Z] ,
37fﬁ 8 EF
ZTF‘V 2m 2 A/
Pz:““é?zr}?_[ 5’2+—-————8 E"(kg’r)?}v
2T /2
P3=_—r;1r2_;i—3ﬁ[ ?/2__*_35“'t 3/2(& T) ]

20. A FESR, RERSEZY
wtkintT

3Im

k=

[ =]
LY PP, AP, RANCEHEHEEEYG6. 125K ,1851

HEBFBHRTHMGE



262 BEEHEMSENIRIES

b 2ty ~ 2m tEY RS
3w 3

¥ H B E TR R E R

T.

_ R o
EF—-Zm(?m?t )

RALTERGFEETHREE,F

b= ﬂ'szBnTFT-

3m

21. iEHEH
i(E_%
ar\ T

P\T +%):2'<0.

(% %]
REFTMEEBESENHFEN T, OCEEAYEHE)
6. NIOREH, EBPTHEREE

P 2 ) (BT
J== e[P’TaT(T +T:,dx e on dx e P,

BRERNZEHBERFNT, BRBERFAT, T.>T, EXx
EH RS, MR BE 5 2 7R, 8T R
AR I 4, 7 160 4 A1, PR 40 9 T .
5 RCRITF R , o T80 W BRI A 2L B . 6 0, T 5 R
BRI KT 1 — 5 U A

3 (Ef
P 3
BT , T B AR A e, 9 I 2
1 41, o T B S Y K 61 o

2y dn
an dx

P,
+ T<00

_L’Pl



FAE AABRTFRASFNHEEHHR 263

MBEZBGLIENREREBHER

—ePye,
SEMBESRR
Es\  P,1dT
[PTJI‘( T +?JH}_
K m, &8
PITJT(EF + <0
TR,

HEWMBA6. 19 MM SR WTTIEN. 2o R FEHHEBREY
ARk,

E 1
PTﬂ,( "‘)+—T——7—<P2 —P,E).

¥6. 19y P, P, RALR,. 8

3 P
PT 2 (T)+T2 - (P,—P\Ep)

ar
_ =2ty N 2m
~3mRT | EYP+

1It2

J EF(kBT)z}

(ksT) — EY*—

— kit N 2mEr

3h*

T<<0

22. BERTPFERESEN, B FIHAEE SO TUER
M5 R S BRI R ER T B R .

-.-;;—{[T %(%) +2 VT +EEG apee).

(B &]
UERPHEREEEN, SEBTFTHIAERTERT (2R
(EAEYEEE. 116 )



264 BAMEMTEANIEES

af e d | Ep E o OEp

r=rotGgo ([T Tl Flor e Givnsal

Hepy BB FHTPHEE .« REFEE . c BRERY. ¥
kao=%%mE=%fEQﬁv

RN LS

f=f0+%kao . {['Ia% %:ﬁ —}—%]VT%-Q%Vn’{-eE}.
BLEXETR

futdw)=fw)+ V. f + du

HER G

o= {e-[~5 7 3 %)+ EJor+Erous]).

EARH HERTHFEREREN, FEETHI AR S K
AR HO AR O ERRZRBRHRETERE, FRiY

“%{[T ﬂi, I—;:P‘—’ +%]VT+%V::+€£}-




] 265

% % % H

. HEB,HE, BAYEE, BFHE H R, (1988).

. HRE G, BAEE, RERER AR, (1980)

CXIRZ . EME.FEE  BEYEEIEES, SFHF HR
#,(1988).

. BEE . EEYEY, SEHE LA, (1986).

5. N. W. Ashcroft, N. D. Mermin, Solid State Physics, New

York,(1976).

. C. Kittle,Introduction to Solid State Physics,5ed,John Wiley
& Sons, (1976). '

. C. Kittle,Introduction to Solid State Physics,6ed,John Wiley
&. Sons, (1986).

. J. M. Ziman, Principle of the Theory of Solids, 2ed, Cam-
bridge University Press,(1972).

. J. Callaway,Quantum Theory of the Solid State Physics,Aca-
demic Press,New York, (1974).

10. O. Madelung, Introduction to Solid State Theory,Springer-

Verlag,Berlin, (1978).




FRYEBE

Y i
H i
i, T e, i

i, i L
HEMEER
HEBHE
EHEER

BRI R H
EEHHE
IR
ORIk E AR
FFREHRA
B F#F LR
ff# LR
—HBTFRE

®RWEEH

5 ) ¥ =
c 2.998X10°m/s
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m 9.110X 10 ¥ kg
€ 8. 854X 107 %¥F/m
Ho 4 X107"H/m
h 6.626X107*] « s

. R 1.055X107*] «s
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