\

Eosm T LDOEEDHD ) — b

1 X/—FDOBE

GRS ONEZ BRT DB, BB LOTEEZ AWV S LR A EHEIZR 5%, A7 — b
T, @HEOBRTHFDT 7y MREIENGEEZ SR L, BB AERETHERZOHD
H@{RBEO)%D?&% FeDBHILIzT B, HEROMEN - —EHIEREZ BTN THED, Tok—

WY FEEZ R TADIIEHARIZTTH S,

2 BZEFELOHE

FT. B oBEOFREEZBBIL CTAL S, EERYEOSE TIE, EERF OB IRBIZ B D
5DT, ZICREICET (ZoVIKT) ZITEROES, BHEOETFNY (B—ErbOoFikEL
W) TiE, ETORKEEK Y(r) 2BEATE, LrL, BB MOFETIEIRIEL L EE
B> OTIE %L, BOEET LIREN S PEET U(r) 20 HES ., BOWEET U(r) ZAa011T
:%i&%azéw( VIZBTWAE DD, TOHFIEE 57 Bkd Z LT, EB U(r) 1 T
DR %%10ﬁb£éjtmoﬁﬁéﬁiﬁ%¥%ﬁME%¥)T%D ZFOINI—h
m?%é@Wﬂirm_rk%%%lﬁﬁ&mKéjavaW%ﬁ5ﬁﬁ¥«$mﬁﬁ%)
»HD, FEROWEFHBEBD S > TV iE r TOMRIRIE] W ERIEE SRV iIz+4
EEY X,
REROBFIE (1, 2] Tk, F—BFLOLNTFROLHEL ETFEY, Thafi—BFcHEHE
TIENENWESITHD, ZITRBEORKEEZELZLIZLED, T, 7o VIR TOHOH
BT 2RO 5 KRR EE AT 5:

{(r), Wi(r")} = o(r — 1), (1)
{U(r), ¥(r)} = {¥(r), ¥ (")} = 0. (2)

ZZT{A,B}=AB+BAT®H5 (A BIFMLHEHET)., ZOKKEBR2IZMATHL DHh0
FEEERITDIREIT T, 7z VIR ORETRTCOMEEZEL Z LN TE D, AETIEI OIS
Db e, BB L OBERPER TROGBEZ B, HBRIZEZRNTRONIN h=T VOFLR
FiikzEBR 5,

L EEYHOS < OBMERFE RFEEANRNIEDE N, LA L, BFELEDMFEHA (tight-binding
model) D7 EDNFIZHE R/ FABBETH D, HROEERYHAIZEWTHEELY -V TH D, FRRHER
REFALBETH B,

292 a, bICH LTI ab="ba. 2D, ab—ba =0 WKV I/, EBOMILMATETH S, LirL, Ho
BT U(r), Ul(r) 3T (75]) THLOT, MOMEFEBT UL LHBTER, KB RHBEROSE R
U(rP)U(r') = —U(r)U(r), U ()T () = —OT (¢ U (r) DL S IZRDIEF 2 2T B LA FANTEHI &
EEKRLTWVWS,



3 B—EFLDOELEDTFED

MBI RO FETHVSGNE 757y FlEa B L TELS, RONIL =TV h

LT, B en LEBERZ ML |a) RERTHA>TWE LTS (h 37y NERIZIERT
ST ):

hla) = eqla) (@ =1,2,3,---). (3)
ZOEARZ MOy MIBIKEREEREZZ L, o,8=1,2,3,--- £LT,
(alB) = bap, > (el =1, (4)
DD ID, T2 T1IRESHETFCH B,
I CRBEET ¢ OBEARE (= MEASHEE L ZIRE)r) 2BAT 3
Flr) =r|r). (5)

Ir) BEERE 7RI HMELIRETDH 5:

(rlr’y =d6(r —7'), /d3r lr)(r| = 1. (6)

NIV =T VOEERE |a) 13, (6) DEF2RED,

= ([ @rine) i = [@r i (7)

ks, ZIT

EEARTE o OFEEIBEBUTIEN R 57320,
HHEFOY 2L —T 1 v H— AN,

h2v2 —F 9
™ Y(r) = EY(r) 9)
THEz N5, fEOED, LN L O HREE 2, SRS 3T

Y(x+ Ly, z) =v(x,y+ L, 2) =¢(x,y, 2 + L) = ¥(x,9, 2). (10)

HHETONIIN =7 v OEAEHRIIEEEIL

b(r) = ka (11)
YR B (V= L3 KR, BBk = (ko ky, k) BEERZM (10) K EOBFOES 2L T LU0
fli % D!

2mn, 2mn, 2mn -
(kkayakz): ( LI7 Ly7 LZ>7 (nwnyanz %ﬁ) (12)
*3 75y MBI LB ETFHEORREICOWTIE, XHk [?7] 25K,

kLS [ p(x)]? =125, BIBIEEFIE 1/VV LR 5,
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BBk IFZAVF—EEREZ I ANV T E2TE2ETHD, Wk OEBREIEZT Y b k) TH
{ZeNWTED, £z, TOEAZANVF—IE E = ¢ = (hk)?/2m TH D, ZDITRVEIR)
F—MENDET o LHEFDLDLHAZAL L, X (8) LMD

1 .
Yr(r) = (r|k) = We“” (13)
NEOSND, |k) FHMERLEEZ LT
(klk) =0k, D IR)(K| = 1. (14)
k
ZIZTERIZOVWTORIE, K (12) TRINDEHDHM (ng, ny,n.) IZOWTORZFEKT 5:
Z(...): Z Z Z () (15)
k Mg =—00 Ny=—00 Ny=—00
L — oo DGR TIX, DO %
— 14 3
Z(...)_(%)g/dk(...) (16)

DESIZHEDITEESHZTE LW,
7w bR IEEBDHEE L REETH D L e bz, HEIELHEE LDREBIZE R > TW 5, HE)
BEEATEZpLTHL. k) IZHEHET p OEAREICR > TWE*

plk) = hk[k). (17)

ZORIZENS (r| ZNTTHMEZ L S &,

~ _ _ Leik-r ] Leik-r - r
(riplk) = hke(rlk) = hk—r V(=€) = —ihv((rik). (18)

BWZ D, —MEORET v b o) 123 U T E RO XD RES:

(rlple) =Y _(rlplk) (kle) = D (=ihV)((r|k))(kle)

k k
— i ((r] Yo (k) (R)¢)) = ~ihV ({rle)). (19)
k
ZRAMEFED | @) THD LD DT,
(rlp = ~inV (r] (20)
PR 5,

RFY Y v lo(r) BHBLEDEFDONIL =TV b iE

+ v(7), (21)

B PHOKESH k| = 21/X (N BREBFROWE) ThEAo6NBI e, K- 70A DM |p| = h/\ ZHAGD
EBHILT, |p|=hlk| &0, k/)/p &b p=hk hEERS NG,
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THb, NIV =T h OEEELER (3) 1T£0S (r| ZEHSE,

(rlv(r) = (rfv(r) (22)
ERAV, 512K (20) 2 2\fHo TAFR LTV &, Yab—F 4 v H—ARANPE LI NE 2
EDHERTE

o (L 40 o) = i),

(5o 4 4t (rle) = trla)
b (g o)) valr) = cvalr) (23

4 1 RFIREE

ZIDoE B TADOFEED LT OEAL LD, £9, EHFICETIZo72 1 DUNGFEL
amﬁé%iﬁ%zé BT EOTFETIMO BSOS MEDIFEALIE, FIIIOES3RBAET
HY. BEAEOGOHEF & OXIGERE AP T,

Tf AR XS ICHOEAET Ui(r) &, fiEr ICBFZ2 1 ONI M2 2EEFTHZ, BT
MWE S WRWVIRER |vac) &7 &, EAREBLIERZ 21295, BRI Ui(r) 2/EHSE
AR N

(1) [vac) = |r) (24)

L%, ZNWBE—BTALDOHIRICE T BAEEE L ORNIGEREGEA S, £z, HZIZIFETFN
RN, THIREEE IR
U(r)|vac) =0, (25)

LB REHET B0,

LB HEE U TRIEZ 1 T2 K, B RO BF 24 MA 2 2 WETH S, Hl2IE. o
BFHOZ ALY —EAREICHZET 2 1 DRI INZ B ERERET ], 2R LTALS*, H—
= LDOEETIX

@) = [ riniria) = [ dr (riapir) (26)
THENS. cf 1k
¢t vac) = |a) = /d% (rla))|r) = [/ Pr <r\a>xw(r>} [vac) (27)
i3, ko T, BOAREAT ¢, EZOREDTEENDH S K51

o = / & (rla) W (r) = / P o (1) (7) (28)

*6 5% (24), (25) REFHTH O, AWATEARVL, NS OEH L KEMERF (1), (2) 2> THEIREZEMZHEL
TWDTH5,
TRETIE, MEr IZBF2G0OHEFOA U OXFEAV, EFPOREIHLTIE cDXFEAWE I LIZT 3,



L3 rkEE5THBHS, ZoRFf, 2 UI(r) itk TEERTEBRATH DD, Wiz Ui(r)
% ¢l THERTWABOAD

r) = la)alr) =) ((alr)la),

— Wl(r)lvac) = |r) = Z(<a!’r>)la> = [Z<GIT>CL] [vac),

[e%

= Ui(r)=> (alr)d], Z% cl. (29)

«

ETNXEETESTHD, Mz I— MKz E D L,

U(r) = Z<T‘O‘>ca = Zwa(r)ca' (30)

«

THb, INHPEELHEZ GRS 2EANLERATH L, FIZCHHETO NIV =T XL
F. B EICL o THEAREBEZRET SN TELDT, a—k LHAEZILI LT,

1 .
Tr)=> (ke =) Yp(r)ee = —= > e*7c (31)

b (mEORT (13) 2HWE), ZOREHE1E U(r) 27—V TEBLTT7—) THEH
EROTVDEIICELRAZBGERTH 2. ZOREE |r) 25 |k) ~NDEKEHTH 5™,
RAEBEROR (1), (2) ZRIEEBMU T ey, ¢, BETREETORMEERTH 5:

{easch} = { / Py (r / a7 (r)u(r) |
= [ @rdru s, o)
/dSmp /d% alr)(r|8)
= (I8) = m. (32)
[kkIZ LT,
{cares} = {ch.ch} =0, (33)

HWZA D,

5 MHMEEROARWI I INFR

MHEEROZNERD 7 2 VIR F1RoRDER2%E2EZLD, Hle LT, TRIVF—HLD ¢,
EZOoNDRICEFZEBMH NG ZLE2EZSD, TRILF—DEVEDODIEIZES o 2E D
a2 Lizd 53 (M1(a) EFIFAEWVIZEHTERNDOT, BETILETEDOIT, [HE510E

8 22T R (27) BB ETHERBIEAT 2 L 2OBBEATHZD T, R (27) BED Z>TVTHR (28) HIK
DIADERBSRNWI EITEREEL, 22 TN (28) BEFEDO DL L TADTHHWEIZTTHDL, HEDH
TEHBTRORENZDORER—AZGOHEA T T F<HETE L L2 HEND 5B,

O WHEBOBHRNE ZIZHZDh L WA Yr(r) = ﬁ R T NS DB ESITT— ) TEBROBKELS TH
%,



\ / c1 |Vac cl ch |Vac 01 ch \Vac

1 (a) THRLF—HEROBRE. (b), (c), (d) 2 BFREDERX,

FRIZANVF—HEL o) ITAD, BF2O0EBTREIARANVF L ap ITAD, - - -] BEDKS
WRIBIRE T 2 DI3HAE V., HRAREORE TR, T8 T 4L F — WAL THOE T AT
B AEABIETHD, a BHOIINE—IERIZ ny(=0,1) HOETH 5L L. ZOM
n = (ny,ng,ng, - ) ZIRE %Taﬁ’§"67/\ﬂ/8’§"50 Z DIRFEDFRE DAL &, A RTE IR T
ch, eo ITEBEE LMD LV, BIZIE, clvac), clel|vac), elcllvac) 72 X DkEEIZE 1(b), (c),
(d) TRIND, THI1T, KRB (33) IZBWT a= BWEA

{chocl} = clel + i =0, (34)

Mo clel =0 EMENEDOT, AVEFRE I 2 2B8F2MIMAL L LTEZDLS
RBBIZERTERWZ b A s, 27 2 VIR TN T 587 ) OHthd s K4, —iic
n = (ny,ng,ng, ) TRINDEIRE

n) = ()™ (eh)"2(cf)™ - - |vac) (35)
YA B, D THET ho = e 2EHT B, ZOWETEIRE [n) CEHSEB 2,
Na|n) = naln), (36)

b, DFD |n) ik n, DEBERT MUZR->TEY, TOEAMHEIZ o BHO T X IVF—HEL O
KFE ng 122> TW5b, ZORXRZIAFTHI2IE, THEG
[fras Cg] = [CLCQ, CI;] = CL{CQ, CE} - {C:rxv CE}C,E = CL(SQB (37)

ZMH\Ws, ZZT[A B =AB—-BARZHyTHY, 1HERX [AB,C| = A{B,C} —{A,C}B
B R UREHBIR (32), (33) 2z, B #£a i/ UT g & ¢ BRIT 5 2 LICEET NI,
Ne=1DLELLFDLDITRS:

Na|n) = ﬁa(ci)”l el o Jvac) = (CD’“ el - |vac)
= ()" (el + cha) - vac)
= [n) + ()™ - (ch) -+~ o lvac) (38)

R lvac) = clcq|vac) = 0 (EEICHBHEE T2 ERESE2L20) &b

No|n) = |n). (39)

*10 1n) = . (ch)ma(ch)n2 (ch)m vac) L EHT 2 EAEH B, ZOBE. BRIAHO M THEONE Hinirb 2
M, BAFERIIED S50,



GRS ND, —Ji. ne =00 & Zld ngy 1TK ?ﬁifcﬁ (B #a) &a5HU,

fia|n) = fa(c])™ -+ [vac) = ()™ -+ fa|vac) = 0

L%, ZHTR (36) DEHHITE 72,
MIEAERD RN T 2V IR FRDNINV =T Y Hy i

Hy = g €aNa = E eacgca,

[e% «

(40)

(41)

TEERING, EEE. RER) BZNINV =Ty Hy OFAREIZZS>TE Y, ZOEAMIZR

(36) &£ .

Hyln) = €analn)

[0

8%, Ko THEPIRIANLFITHINT 2 I ehbhrd,

(42)

B ROEERE |GS) 2FE X TAL S, HAFHIRNRIZTIE, ZALF—DEWEER» S

BFEO2OTWIHEELL

z

|GS) = H ! [vac)

THd, FIZHEHBRETHZARON IV h =T v e IRREE
Hy = ZekCLck, (e = (hk)?/2m),
|GS) = H cl [vac),

Ek<EF

kb, TZZTep 7z NVITHANF—TH D,
BERIZHHESFRONINV T VU ENERETESETILIZLES, HHEFRDNS
=7y (41) %

L = /d3r Yg(r) U (r) =
b= [ @) -
ZHWT (X (28) 22H) 2L TWw<L &,

Hy = ZekCLCk
k
(hk)? 1 / 5 ik 1 / o
X —— [ EBre*Tvi(r)x — [ Er' e *FT U
Y T (')
_ 1 3 3.0 Oy T (hk)2 ikr —ik-r’
= V/d 'I"d T \I’ (r) Z W e e

k
V

R s k- (r—v)
(~3:7%) 2

/d3r \Il(r)e_ik'T,
/d?’r \I/T(T)e““'r,

U(r')

W(”’/)’

(43)

Vb

(48)



23 (Ve l3iE r TEAT 277 J55), 2ITL— oo &UT,

EHWB & v OB PFEITTET,
'} 3 h2 2
Hy = /d r\IJT(r)(—mV )W(r), (50)

Y75 (Ve R VICESHAL), Ulr) 2 U(r) TREENZBHICHAMETO 2L —F 1 v
H—HBRRICHN B WA EFIE —h2V2/2m BB TS 2 X 2T,

6 1AMEEFEADERE

BTRIZ () DET Yy WAMb o BEEEALS, ST FCHMLEEHETRON I
VEZTUh s, ZOBEAE U(r), U(r) ORI 2 L —F ¢ ¥ 5 — HRROMAMEES 13X B
ZAT.

Hy = /d% \Iﬁ(r)<—2h;V2 —i—v(r))\I/(r), (51)

ERBDTIHBEVWALTFHIZNEG, TNAELWNINL N7V THEIEEHERL LS, FH—
FAEDNIN b= T VOEAEEEEG T v b A

hla) = eala), (a=1,2,3,---), (52)
THAOND LT D, ZDrE, BHA
U(r) = Z(r!o&ca, Ul(r) = Z(a!r)c};, (53)

« «

VT, & (51) 1
ﬁoz/d3r2a\r < LU Ve );
__§:§:{/d3 ah‘<—V2+v >

ZZTAR(19) Tlo) = |8) & LERED,
o= 35 [ @l rlil) cies
PN [ vt e
- Zzﬁjeﬁ (alB)cie; = Zzﬁjeﬁéaﬁcgcﬁ = Zejc}cj, (55)

LY, EUNMCHEEHORNVETFRONINL =7V (& (41)) EEUFIZZ 5,

IR EEAR RN E EONINN=T VIR H =3 4 chhapes LB (hop RIEHTTH). co = > Uajej

PREEIZR) —EBT B H = ¥, Y, iUl hapUsjicy ¥ 7% (Ul, = UZ). T2 Tiil

8



7 2EFIRRE

WIZZEHIZ 2 DDETFIMFET 2L EDOETREEZTLABL TAL S, fiE ry & ry TETH
W5 L EDREIE, EREET Ui(r) ZHWNWT

|T172) = Ul ()T (r5)|vac) (56)

EMK Iz, Zo 2 BTREBICHBEE T U(r) 2FHIE2 L 1 ETRBIZARZ T
M, EBIZRoTHD L

U(r)|riry) = U(r) U (1)Ul (ry)|vac)

= (6(r—mr)— \I’T(rl)\lf(r))\lﬁ(rg)\va@
=0(r — 7)) — U () (6(r — 7o) — \I/T(T2>\I/<T))‘Vac>
=0(r —r1)|ra) —o(r — ra)|r1). (57)

b, r=r bl r=ry DL EDAETVPNMOEONT IETREBIZBEELZ DD
5,
2 BIRED |rirh) TRUB I NI LT, AL vy, ro TETZEHIL 72 & & OHERIRIE
BEEZML TALD:
(rira|riry) = (vac|¥(r2)U(ry)|riTs). (58)
AR (BT) ZHWS &

(riralryry) = (vac|¥(ry) |0(r — 71)|ry) — 6(r — Tz)\’“l)}
=0(r — r1)(ra|rh) — 6(r — 1) (r2|ry)
= 0(r1 —1)0(r2 — 75) — 6(r1 — 75)d(r2 — 71), (59)
B, TNEADE, ri=r,ro=rh LRBEELITTHRI  ri=rh,ro=7] LV0>< DK
U725 i S HERIRIEDNEAET A Z 220 b, GOEE OB Z@EL T, K+ OIEFEH

PEDHLD AN SNTNWDEDTH 5,
FRFIZLT, 2 20T R VF—EARE o, B(> o) ICET%2 1 DT DANLIRE |ob) &

) = chchlvac) (60)

<, 2 BTIRED [0f) TR S NBREIZH LT, Ml ), ry CETEENLZ L = O

Ay = Eaﬂ JaltagUsjr WHAFINIR2 £ 510 Uy 2ESZ LHTARE ((THIOM L) T, T
H=3, A”cjcj ENMMRBIT DI LDARETH D, ZONALOFHENE BT (LOFEIBITI2TRLF—
EAEDID B & FIE LTV 3,

2 2@y NS5 75 R M UIE (r11ra] = (vac|¥(r2)¥(r1) TH 5,
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g (2 BB 1. X (30) ZHWT,
(rira|af) = <r1r2|chTﬁ|vac>

= [ dridrya (s (o) raral ¥ ()W ) )

= [ Erid i) (riralrir)
= Ya(r1)¥s(rz) — Ya(r2)vs(r) (61)
LHETE S (BEOFATIENA (59) 2 HW), Zhidfrslle LT,
Va(r1) a(r1)

O = gatr) slrs) | o)
LESETILHTES, Iz AL -2 -7 eIFR, X (61) T2 OOEFDOAE (B LS
BEAINE) 205 < DA L & S ICRERIRIEERE (2 G RIS K8 EH> < 2 enT ol
SRTORETHEN., ZOMEIZHOHETORKLEMBER? S HRICEHNS Z LIZHEHL TIE
LW,

LEdoEmE N ETREBICHET 22 L3 L <RV, ETOMENHEELTWS N EHR
%‘%6i\

[Py ) = Ul (r)UT(ry) - Ul (ry) vac) (63)

YEFEEND, ZO N BETIREIC U(r) 2EHIERLE S0,

N

U(r)frirg - -rn) = > (=1)*7'o(r — ra)|r1 - (radk}) - r), (64)

a=1
s GEHIZ 2EBFDOL ELIFIEAL), ZOARIIANX (57) 2 N BFALIBRLZEDTH
D, HRHEE T U(r) XM —DOBT2HBI Y, o7z N -1 HoEBEBREIEZOEFEIZL
TWA I eWbhd, £72 (riry--rylagas---ay) DEMREZT S L N x N 1750175 (A
L—&—175R) BN G, ZniddFa oEMEICERL T <,

8 2MMEEERDERE
Bz, BRI —ua VY HEEHO XS TR FEIZESRT YUYy VR HEGEDONIN T
VEECETADAEEAVWTRABLTALD, MEr & r CETFVEH o728 TOR MO
HERET Y v bE Ve, r) EXRTI 1275, BHEEITERVDT, V(ry,ry) I F
DEMEZETEZ LU TR E W R
V(’I‘l,’f’g) = V(T’Q,Tl). (65)

Bl zi3, BT —a U HEFHDORT VS v VI Ve, ro) = 1/|r — ro| 935 (D70
- VERE 1L U)W, EEROFMIEHZINTWS,
FT2BFNELITAEZTCALD, BFMZ—0 v HEEREZET NIV =TV V IIAE
MEELT\WD 2 BIREE [rymo) IC/EH L2 EIZUTFORILR > TVWARETH 5!

Virirs) = V(ry, ro)|rirs) (66)
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PRRFOEMERPSVD &, VI TORE & 5513

V= [ dedyvi @V @)V (@) v ve) (67)
BFEUHIZDOWTWDS 1/2 DEFIF, RFDANBEZIZODWT Y —a VHEFEHZ 2EIZAV ML
BVESIZOFTHS, Bl |rir) ICEHEETARLS:
Vrirs) = 5 [ o d’y V(@ V@)V (@) ¥ @) V@), (69)
ZZTAR(BT) & 2 MR,

U(y)¥(z)|rire)
= V(y) [6(x —r1)[ra) — 6(x — ra)[r1)]
=d0(x —1r1)d(y — r2)|vac) — d(x — r2)d(y — 7r1)|vac) (69)

ERBDT,
Vlrirs) — ;/d% Py U ()0 )V (2, y)
x [8(@ = m1)o(y — r2)lvac) — d(@ — r2)o(y — 71)vac)
= 1V(7’1,1°2)|7"11“2> + %V(rg,rl)\r1r2> = V!rlrg). (70)

LD LTS L Vo TS (BREDFERTIESM (65) 2 H W),
BIZ— O N BEFROREBIEHIELZL FIZ 2 WK HhEI0E2HID 5, AR (64) %
2EHWS &

(z)|rire - TN)

T(y) (=) 16(x —7o)|r1 - (rodkiT) - 7n)

=
N
M=z

Q
Il
R

=> > (-1 1) 6(y — rp)d(x —14)

a=1f<a
X |y (rptRIF) - (o dRUT) - y)
N N
303 (D) =12y — )i — Ta)
a=1 >«

X |7y (P dRI) - (rptRIT) -y (71)
Yhb, ZHIZESIZEDS Ul(2) U (y) 21EH S+,
[Py (rpdRIT) - (rodRIT) - riy)
= Ul(ry) - (Ul (rp) 1) - (U (ro) $1F) - Ui (ry)|vac),  (72)
[Py - (roRUT) - (rpfkiY) - rN)
(

= Wi(r) - (Ul (ra) 5T) - (U (rp) ) - Ul (rw)lvac),  (73)

3 BB TIZ Ul (), Ut(y), U(y), U(x) DIEL %5 RZDHMES HATRETH S, MONWATHELEE iF,
RF VY Y VIZEBRB DT 2RO 2825 [2], FiZ L — co OMIRETIZZ OEHIZMBRICHRD, ZThEIRD
BRSEEPBEL D, ZITREINERIBRVA, ZOEBTARLZLE [BEUARV] 2 LTZFANTEL
TIEL W,
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Y REHBIES £ O 0(x — ro) U (@) = 6(@ — 7o)Vl () REWCREDF RN SFHEETT O
3.

Ul (@)Ul (y) U (y) ¥ () |17z 7w)
N N
=3 D (D)) ey — rp)d(m — ra) W (ra) W (rg)

X |y (rgdRlT) - (rodRUT) - )

n
WE
] =

(=1 20(y — )i — ra) ¥ (ra) ¥ ()
X |ry e (rpiRIT) - (roRUT) -y
=D 0y —re)d@—ra)lri-rn)

N N
+D D My —rp)d(@ —ra)lri--T) (74)

b, WAIT,
V|r1r2---rN>

- ;/dBmd3yV(w,y)\IlT(CC)\IJT(y)\II(y)\Il(a:)|r1...TN>

— ;/d3xd3yV(£B,y) !Z Z §(y —15)0(x —7o)|r---rN)

a=1 <a

N N
303 oy — )@ — o)l - -mv>]

a=1 >«
LN LN
= §ZZV(ra,r5)+§ZZV(rmrﬁ) |ry---ry)
a=1 <« a=1>a
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