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rémwis: §sazzy( deds! weg¢ddhcd) cwkzff i fdmp d
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Ctod Mils O dzdzts @

v OB d&ZdYyoO 2
sddzetsdzdd, StedMmlsOdkzdztetOWdyd MSdy ctwkzfPr d tejh

fd dze ts dzd v Codzst Hicdf sHGetk flsdfr tjh
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(sslzce sdz dzgOW 2 1 p
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o d dze sdzd d ted hils¢d 1 0o j d Is sy Jd ydes s (
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¥Wstedzza@o) o(yl) HtsBOodzj dzdj ¢ iz zj dzsOdgsZ tclzfefr 2
SHoGE?2 (oenSEhHed jdidSdyed = ¢ Exj do&jshdd
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SelsssdBd upfdc sddd (o dzdlsj tec Otistizdsel  UFAEDIS)? tagOyL
Stelstsc s dpDfiAc Bz 6 sdz! dz" 2 f OtcOdzdzy dzj § d 4 4 H .

[ Odz' dzj 2N jJ f§tseorhjdzad O dz) duasglls tefodlz dizj Lteddi@chigls ) J
HsB Qo dzj dzgd j B3 yd dzlstc D H @ g Jste@d ¢ dz® eizdalizxizjH tcd yJ ME O
4/mmm, 1 dzj d3d dzls Otgd dEOVIs VO JSHAOE@z! dz@VWj C ) © d s dp@ip: sakd] «d
(6/mmm, L dzj d3d dzls OitcdldzBY GV EJfPAECEs dzO dz! dzts?2 ftsdL &3 ) . 1
tojh jlsC d=aE=h)ts §tod Misate® @ dhfEO ks d yJmEdee tsdad &
Codztst HtedyUd MEB2 me el &Kl dZEOtedpPy wyuj2e0
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fted HESBOodzj dedd S  mafjtsy iEsOalgzs@ o Hfff 32,/ § A&
qzo jtemdd fjtef jdgndSdzvtcdats Mg okt f SteWH
Ctokf Pofph 3IssC dzj ls.

v OB dzd yo 2
sddzetsdzdd, SCtodMmlsOdgdgtsc fOed O ji i€ 1 @O ] HAzv Ist

sdetdd"” |stdmsOk&EctOk i) OLOM®) S/t 4" JsC
Codizsi. HYf sSHGtolzy f r|4 dzj d3d dzls Ol 1 O 9 j
Ctobf § C wyj2¢d
e ¢ dzq dzdzOv | "1 1 alb,alc bic {
a,b,gidzt B " |
dfs dzts € dzd dzdzO| 2/m 2, m al b, alc|P,C()
a=g =9 0 %’
e ls tsto ts d3B Y| mmm mm2, 222 al b, alc|P, A(B,QC),lI,
a=4 =90 F
I5i Is tc © ¢ ts dzO dzj 4/mmm 44, 4lm, 4mm/a=bli c, P, I
422,"42m a=4=9%0
e d ¢ t5 dz0 dz' d7 " 3m 3,°3,3m, 32 a=b=c, P Ccd<
a=4p90 ¢ 15 dzO dRe ¢t
¢J ¢ MOc ts5dzOd 6/mmm 6,6, 6/m, 6mm,|a=bl c, P
622, 6m2 a=b=290g%
Ceedyud MS OV | m3m 23, m 3,"43m, 432 P, I, F

sOCdd SBEOLB®R, L Iejrdjted 7 tihjikssS ddjj
L Cohtter n sfdhm 00jl MdEkjstedy kL O o i H

"1, 2Mm, mmm, 4/mmm,~ 3m, 6/mmm m 3 m

SOYHT?2 bktjrdjted 2 CtdhsOdkd f§toddOHdjydls ¢
| sdzst Hisd ud MEdJ ctokzd fr o di3d Misd h  dn fsHGte
Qth’fl]IsOdzdztsGtGqu"q;fr] d7 Cd&Ommo, MmejHd Sskst’ -
v OB dz. 2.j2)]. Edr CtdfmsOdkdscwOW duj MSde st
u;dzlstetsfnngd3415tgqudz: (oflj ¢ds! HB g 6heddm3), ¢tz
C SlststzOL © o OF OO | toj delscj dzsomMSs2 Ctod s O
HQW eOC ydadadzts?2 S Otlsddy jdzs B gk OC tc@ dzts GarzdzO dats
Meslso jlsMisokzjls BHdsKBE L $ &OMhmss [ Okt .

{ OLdzdydz' | o0tdOdals’ yJ dalsted tofsh Bdzd o diptn JdeBA ¥
orojMmisd, orHjdvw o dns Miudiddd §aesmcdy Mmjkc
ktsdz! €5 oW Bskc HE&sdzOC Ml MP .U
il dzjls, jHddzlse j dedzts? o b

vzs d Isted S dzd dzdats 2

J 8¢ 521 teuftegdds i o dal
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Yyj dzZlstcdtetseo Odz0 G teOdd), 1 tists IShiyftoctide) hyjaizdow, ts fi 2
Msodzj M O ls M CttcH d d)ls dzitsdd idatg @ty tdyOotidr jdezdcjddf © & © dzdz
G tc Odijteds,Is d o m[dhjoy OB dats € dzd dadztizd MG bzg Bz G j Is* . 1 st

* [ s fj toj H d dz M M 946C0 sftsB 5§ dzOf tcOo dzj dzd j a:

Bsdzts C dz dedzts s &) B dzts f to dev fig ts | e ks &a B°Q fy ts dz@Kis 14 @z
6-d HsSCsYyj dzZlstcdtetso Odzdz" | Btsdsty§ diztf dzdztc js 0 Odzdiah $ O dzgzo 5L @
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e NJilCy fJwvhskzed dz@ &3 wWodzw jIsfpw dz¢ BtsSy M ud
tejBtcO wyj2¢ed, itz LHjMm oL iidsy dz', {ltgd dgd)
tsBi J d3dats yJ dzls (§d &ds © Qriztdd tzls to(H) tc H@ O dgdsvd .

[Isd3j Isd ds, Yylsts eofmj kL dz sHds2 twjhijls¢d Mmd
COYHT 2 ELjd HBdyjd tsB dZOH OIs! sHd dZOC s ™ d3 daC
BBCtsyJ dzstcdtetso OdzdzOW & tmjj 'dasle®©E@ fyd BL 6z B3d G tafO dzj 2
weodzw j Isfpw G tc Odzj Fgjdzisjtd(TiaaRB@ dzdzd X H j dzw v f oW di3szG ts
oW L Odedz’ | §tsotsietstsglzh Y Bz B3d ¢ Ols | ¢ s5tzdid IshypaBdsisl
seMissWisj dz Miseo O d3toisqets tsmrQjdr ddiss vyl ceBcHMe dh § IS¢ d
(t RBBO,) O twtsdiBB! Hited Y ME sI2ls fdz' € ¢ f Qe Qs odris 2
1 0C tsdzj v, o CkBduyd M P, IMd Ezc sdatfbd dzg s LBdES R j dzls
tejhjls¢Cd, fsMid S ctOdd € B dnejvinOsz HAf OB
tsfr] By Ctbtry ftojottOhOsls BBECtYJ dzlsted tets o O dzdzl
vsO0Cdd3 tsBtOL A, HAEY Itejrdiitedz » CtodMlsOdzdzse
fts Mjdsd Mddeetsdzdw ds ( mds. wvOBdZ. 2. 3) .

©) (B)

HO)BSIs CcHOOYHT B ts GWisyyjj2a8IEH o & § P o
vsdz»OdzJ dzr = bteOddzy yd2, MewLrLr 90

On (Mitrj MistejdSd). v (IS dl j!
tsOGtsdz@jizI@lzjs opots) 3j dbaagd K &teixeY.0j 3@ ) ( O dz0 dzts
JrBH Bl ISE-6tcB§ s tzO dity dg &' C dets 2

nm

Ifj t®©jhjlsSd 1©00j] IstjRdied § 29t6dhEsoezd
ZOf wOoaAjded 2 § tod BB Isd o dzs?2 s R 51 HATHOU i ses dsfi M
©jfj©c0 (fiw®odiis 20 )stfsBSsd Sk J Gagoehnd tdedgC
g s BeEEsH e o B2) Q5StoH d dzOls gzl H I ©@ telip®@ g d & /s
Gso sz @ 0L dfipr Cthttosd @R EOp G @z 1B, and KsH2
§jtef j den d §d=tvdeisisy dgstc | Flog SBOL S0 Oded § o3

a=aib,

b'=bi c,

c=za+b+c
Colststets ftcd o tsH d Bt jl9tgdscCizdzOUz dzlg 3 X J Casts=80h d dzO
g £20) ysts d E ¢6JSCMO6tsdzOdz dztsc s dzf digf dglis ©tdaiiz®? v

olstcts] Btsdzr hj Bl jBO fHftoedddlsdo desegts tesd3B 51 H 16 C
¢BJLtcOL d3§ t6uds a3d ézBBI2BAiPB) /8, 1/3,2/3 edm. 2. 10 o, @)
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LqMEzdss) @id@sdo dr | Gisde 5L H el Wshd § sdas wj &8 g
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} sHYJ eCdgj d3, Ubts MdBdii stedw kL @) daf ¥ § s By d
ftod B Ilsdo dzs?2 & JBINMMO) s dz@atf' lspsDIs o j 1 s § dste jfiflsjtdata
ZOL " 90w ¢cc6jCMOCdzOM dzs? G § QP L REQ jixizdsmsTdgAs o
dzj Sslstste' 7 EyjBdzdS OR Istejrdjtedzr j CtodMmlsOdzdzr
fd dze s dzd 2 , tsls dats fyw Isted ¢ s dzOdz! dzlz & tetsdzB 51 Rtcd Y J
f SH M dastORd S OC 5 Isjdzj Mdgr &3 HJd OE3,dz0 ez B Iz € H B §
fnd dze s dad © fjtejratHWIls tosdB st Hteda DO S(dijtcd dgdjld of dsd
Clkedyjdasoiywe)tgOdzj yj destcd totso Odecd4 C izt dzj d3f Pw il 11
Isd steOL Hisj : Bl J Bdasyfjudzlfedoes sJBded@C ©0) (t d .

2.4. uvtySd, ftwd j ddddd d §oshmSshisd o Stdf

r o dHJ dzd , Yybsts SCtodmsOdzzscteOW dyj s OW f
rJ Isatch@ed2Dy-Eizts v o § @ dzgfzy dc (9 3D-C tod M3, OdazjtsB M j d3 M
Wil ttolstsetsdzOdz! dets?2 (d Isj 3 Btsdzid HJ €«
MtczSCsktck SCtodMlsOzdzO dz2O Olbtdidsd Ekto
fsdztsy j dedwv  Istsy4d ¢, dzd dzd 2 d f disdpktsd)ls
imMedj fOLOdjlster MlstckzCIskzter (tOMMmistsw ded W
HJdzOIsT ftosdL b wEDfdewE23) tds,s5 YUY dsL id g diziz s taxfs
O tc dzt8D-C tedWnilsXXdzflzO@ (o MOBsd tBh j &3 fMdzkz Yy
J to ebRMENj® H¥ijg/a, yNiEb, zZNpfc 17 tsils dgtsh j dzdv Hdzd dz € s
2 r=pxjySz)sstdfCctse j Hj degdesets dL dzOyodzO € tssted
J abgw(stodl ) . vOCOW Ites2C 0O f sdtsy dlsj dz
d 14 tcszDdz" Pig B Wtz s dedh wRE[tcH d dzZOISs O3 Is s+
dzj O j2 o ftesdL otsdz! dzts? W yFudt@bjwe, Gtag Mls |
uvdwiyd dzr j yd fpdzO dz® tsGdpfipte Oy B G fls sdg@ P8 tcH ¢ dzO Is
LOsdMmd dzssmisd tshistc @z dayGyniZOdzdiits e zls B Is! S 0O¢ f tsc
slsted yoOlsj dz' dzr d3d) . A teOC ydds dzdds § o3 CHdz i@/ rcrNiv. s s
10t O3t Isitg d3j dzls O to ddth Ac OC oy i B Uxfiztc H dfids@ilg toy O d - Mw o d
f sdzdetsfls! 8 ftcjHjdOdIOdl Jstgelz oMmigdEmM O B EZHj d3
ssuwiyze Yy 80§ yd tsdedd jd3dtg OUsdzjjteds” d3d, tsfkmcoOw his

tdimizdesS 2. 10. sxsyiszdeed dUzOfipts z dOsdz'dss X MdMmisj o3y (M

yssseOMmudlsr 90! c¢jtdjlsteduj MS d{ te SdAoaEds jd
CtodMls Odzdz® ( dzCilf tg Plitgs s, e @rdzj dzls, dz’ t§B te@Ldss o O dzdz’
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i tcd SH )3 foEOmsdsiicizOC y drtsUaeZs tc H dods@lsizisitn, vilb, z/c o

dzj Stols 56 5 dzO dz'a, diyts, A3z s ® 1= R J O tc1OdEP s 2alhyc, a, b d g

1l Oy dzts?2 R OwOCIsjtedMmMisdE 2 BOPRGEE O G O dFRQZA3Y 5 dzy .
CoOHKBOIdZOW 33RO Isfg YOO o3z dzdzOW gL o MmJ ~B O Y ®diz' &
9 C stcse :

{(a,a) (a,b) (a,C)}
Gapc=| (0,8) (b,b) (b,0)
(c,a) (cb) (c)

QW Of sdsdetf 3N QUizv todz' | HtosdLojHjdedY BOLdMdE 7 9 j !

(a,a) = a° (b,b) = I, (c,0)=c
(a,b) = (b,a) = ab&osg
(a,c) = (c,a) = ac odsb
(b,c) = (c,b) = bckosa,

d MCOdzwtedesy ftesdLoeojHjdedj dz BtS?2 ff Oter oL Od d3dzts
1 j dzffdr® sftcjHjdzd s j dzv BZOlstcd yr ] teOBO 0o dzO
f OtcOdzdzj dzj § df j HO, ¢ dDBdcdzzlssctse dzO o j CIstster

(2.2) Vane = (det Gabc)ll2

ANstedsdzedzO (2. 2) fsLreosdvwjls ttOMmMydlsOls: sBl J

fnd dze tsdad d . vOC, (B2 cREGHEER@®dBBdEI ) d Sksdigj NS
StelstsesdOd dF &3d Sted mils Odzdzts ¢ ®8 ®Y d g MSIRigds dzO tirts ez
BOdy"r 1 60O ddGhsOENE), dO/,=abc | dzv s dats § dzd dzdzs 2
bi 90° (a,c)=(c,a)= ackosbi 0.t OL dzOG Ow( Istgtfdzs j Hifjslz o j tf m dgjRM S fgls t8
B dzs2, § sdzzyd &3

a> 0 (a,0
det 0 b2 0 |=a%’c®i a®b’c*cogh = a’b’csirtb |,
(ca) 0 c?

ISJ. Vasis st @b0Binb. 1 ¢ j € M O¢ ts dzO(ez bagsl2(’) . eza’dsiteg/=da°ca3/2
1B 34 Mrj ki depdas] o Mikistplgh gz Hdzv B j d3C
s BB 54 H tedf Yl§ hd YEdedidy Is.O dzdzO

g foishi s BOltedy" |0 ditds)y difiste e 2asidH jfped |
BdLtOL d&3j tedz’ 3 ri&{mtyiezi df ozhs, Pzgf of tesdL éetsdg S ted s O

(@a) (ab (@9 (x
(2.3)  (r1,r2) =riroAosq = (X1y121) [(b,a) (b, (b,9 }{W} = € GancX2,
(ca) (ch) (co =z

CGHEK1 X i Misslse j Isis o-ntetzis, O p J iEtists tag, §iyz ¢ sdz  d3 s w3y
9JC IsBYBH T RO igOdRd Wstcd dzjn ddv2 .dz¥ B 52 Xg, 1 &icd s tc
X2, ¥2,Z0 Bsy dzts o " yd fmdzd lsr! ¢ O O frHigisptOdbabsitic] Xo-X1, Yo-Y1, Zo-21}=

{Dx, ¥ D,O0 Iseqmdg) ¥ HEz o jradrisitc Od3d

(2.4) r= &XGaeX)Y? X ={Dx, Dy, 2
g = arccos [&X1GapcX2)/(r1r2)]
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utstsls dats h jApgHwL o(t2dzv ¢ s Py PRIEOGBH L C ks s
¢ od M@ O dzdz

1 JLtwOL 3 tedz" d3d S BtsteHd dzOlsOd3d dz6 BsGts kL dzO
ra uwgdidzr Of dejt o @)ds mgAY WIs' ¢ [ ted j dals d to s 9 O dzdzlz
, ftsratsHwh s yjlayw: zewaldz @B skd@ygods s dzj
tcddzd 3Ot Is L O d&OyYyodzs CttsteHddzOls, d o €9 OHts
ststeH d dzOIs T Bdzdy O2M jets kL dzO dzO dsd2ts dayj jdzls §f tc Yo ¢!
v
‘u
1
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ien
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x

w] dzOL " o GfdesHMivC MO diRd Cted Mis Odzdzts G tc.OW f g fud @ @ty  da
vw] istslse jIsisoakzs s ftoeslsdo st sdztsy dz" | dzOf tcOo dzj
10) . Cl194JLHOe dzOf tcOo dzj dad ? , fijtcjosHd®Bdy
ted MisOdzdzs e tc OW d yj ME s@ ts CdzommBdywd ticts? B8R 0J g
sdztsy dlsj d dgf =7 yddnj kztc Bl d ts dz' Qi vAsOFS s UOr tstols ste
ted Mis OdzdzO (dz6lY 16O § tzgf izt O dgdzts ¢ € AHOFIMMESstodf Y Ot Is o s
J S bstctfd° 18, @00 Snum@ifunjjls™ toj [$1°1 13 Gitc@ftyls, o).
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s — { AN
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t dizdzts ¢ 2. 1 1€ te d( @) O drdtisHc WA ¢ Q  [ipg] dzd R o Iz 3§ to et .
2O tcOo @zl kegd Wino W L Odzdz’ § i J tc®y § teodfplfidscBicOoy g usitdirCdts o
mmm( o) dzOf @O 0eizj Cedafinigf) j

Il CkeBduj Mieag Stedfle@ Od i3dzs Y tg @dEf dzH g  dz dzis ke o
H dzd dga=b=c) L OH Ots s tsdzzlid#fnd Mils HEBE OclsTHEBEEH J dZOIs € SIS st
tcOMmMmis sw dzad W By HE dz¥ B sD8 ISfi@tc s @O s Q GO i3 ) Asdgiptiz'
Bdzesy JlspdDOzd Isd yj M ts2 ¢ j tsd3jolsHejd IO tedssen t 6 OREZO Is
z tc © o glzgzdzd

Ax +By +Cz+D =0

L OH Off kM C sMlsy ,  jtotf j dzH HE Xz dzf tcddOM ] © QL sBUCzsIE ¢
slstej L Yfetsf tstcy fts dz® bizy xgzd/P,dg=B/D d z=C/D.} 51 ssdzgz o C kB«
fd dzc sgetbdlziL i dz toj 0Q (OEO § jOtctf j dzH d € B ok dhE Is s tevid
ftesrnsHdl f dzsf¢ tsfyls:

(2.5) ux + vy +wz = 0,

9 Ctlitets? dzj ¥y Ol kL dzr M vy xgzsusfonjda) Gigdy didsif] s t§ @ H
[ 4 2 Migds P dzin dd2OYEHR dzts I S fsthydez e g g S sdzj ydzz ¥ Md Mils § d3kz
Ctod s Odzdzs € te O d Y jSIMANHEOW defsf) @Ostlfjdsiwit®s jmL L dzr  tsj M |
vs0Cddz BBwOLEAR, o SCkBdyuj mMS tsuvwsdtdyjsls jindskes
H jd§din © € OF¢ H dzW daOrits O o tizPdzd v d H dzv2 el jnfisQ te3tz]
jtof jdzHd S EZdzwtede" 7 j Bz € tod Mis @ dzgzts dis@Wj diaigd fig € i dzt
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sOCIBdMisplsmj SO0 ls s Istcjrn € tstoH d dzéisata by=b/Msdn j 2
c=cw(zydilsr 9 O, ylstsc B8 d tc e Gafdp® ©.2 . 1 2

] ftosdL otsdz! dgtsh J Mg dpetscmif o ' § tsdpdizyj I figv) 9 4 ¢
a,b,c dzj Stelsts¢ t5dzOdz! dz" CtedmMsOdzdzs g tc OW  yj M d J
Cted MlsOdzdzts e e OW d yj M¢< d o3 dzOl]’tQOa dzj ded v 5. @ jo @dzdzj dzt
f dzsmMSsMmisj?2, ftesatsHWwhdn yjtjL bkLrdr tjhjl¢d,
ud mg
st tog

dzv j CMso (WK &zEE@" | L Of Rigkec@r & fSseS OR B
| HJ,dzj dzd ®
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|:C/Cz,

GHg b, ci Hdz dzgtcj B j to 1 dzj d3] dads, Ol datsi?2 i vsysje? Sl ls o j dzdzt
slstcjLCtso, BGlsMjeOjdir a tls 1 Isdr toj2elgee . OadmRj Cf
(hkl) d Ch'kl ) slse j yoOjls HdEZO d kO xji MmMdMmlsi BO o
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