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dL slstetsf dzts d3p fpldss@dfm ascidsijwy M Odzv tedz” d3 U .
Histslse jlsmlsolzs h j | ztc ©Oo dzj dzd J H dzw B
CtstedL 5dzls O BJL L Ols tc z H2B)] dzd 2] fifHtfzdicdifr 0| © § O3
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ftcj 5B tcOy H)athaRd Sicdzsd3 9 5H s dzats iy dzsdg o dstE td @S H)C

- 1t WiEdC ydv ¢ sisteded W20 ls Is ts ) E

s dzO W o dkvdplsyndvy 2% B8 sECOC dBsh dztsmls dzOfmr

qLdzd dzgv j smw M dL ) de dzdj f Zesse dzv f§SHL JC
m=h- b, (2.6

H jb- tslsd3;lsCO fso jtorndetsmisd oatsHBEY St60O.

ssL WWdydJ dzls i tckz Otids O j ¢ szt y Offf dz ¢
o BHShMdsecs cttedL Sdzls©O BlstcOY OjIs 1dzOC 51
BJLd&Of stedetsdz etstedL sdzlsy J d@BEBMIss 8 L O My,
fs5 MtcOo dzj dad fr] d d dL Bj dzgj ded j 3 Bl ¢ 5
(th’_ﬁ]).Qis{BWWq’uq’c; OIS slH oM " 0 T dzOC 5§ dzj «
sBl jd&3] oBSHTS Bfndztscis C stodel! sdzlis@ L §J tder A ts5¢
JHddgdls, t YW jSCIsdodzzr f sted Missmls

h {t+at)

2
hit)
1 ~

S| /

N
\/i

tdfp. 2.3
VicQodzj ded ] T slssCO o BjLdZOYtstodasdz ¢ st

w i@ n €7 X o (2.7)
d dzd

ot n €7 X o
Msslse jIsMilse jdedats © OdzdL Slgtetsf datsdz d dL slist

UtGOSdZJdZCf; Wddzt steOydd Hdzv o H tsdzats i)dzts

MowL(ce M) sdzlzyj dzts d1L ztc Qo dzj ezt W ts datifiydzts ¢
CtcdL BdzIsO fElIsj d3 HisdB@ o fyf dpdord j g dzj t5 ©B8 df
o SH tsdats dz" d3q G stod L d@da@Bds. j tc dw dzje dz'd, j )
MW stedzlz dzd tets © O dz' ) mMstslso jIsMmiseadd n L
B HE Mi3josda sdges Mdz" d3d cstedL sdzlsOdsd § te
tcOL dztsisd dwh fzBfhsiptstelse j sMise j dadzts.

B(TOh) +q+2,(hy - h)+2,(h, - h) = 77 phi/pt (2.9)



12

lj tc q 7| -— (l =1 2)
i
%1
] ] 1
” %(hrh)
] | AQ/Z 1 /5 1
= = —
W e | e e e e
h io o o_":o..o °'.?. 9 "0.' 03/4
hz 0_ °° i~ ° o_‘?_ 9 A ‘.O'_ o o ° j_
— == F———— da
6 o~ T
2 (hg-hy
Z tdfm. 2. 4

stst WW dyYgze@asr 9 O Isfpw ¢ 54 W W d y.drjddEGHIO
potsHdlmMY ¢ o Wisfaya jAzisstf toj Hj dzv j Isfqw ¢ OFC

2_0U
12=3. (2.9)

]l kZtcOodzj dzgdd HdzW o tHBdetsMdetse fgo Wistc L
(28 fted dzd B3OJ IsMWiste " hy lsftsh dde@Yj M dydats S OC ¥ §
MY stedz zdtetso Ols' MdMlsj Bz S tzdcm@ dpjimdj2H g tz»
tc OMMmyd s okOdsO o Wtizf dzdls O s lso j sisezs h j d3 ¢
Yd, € 0OC thzeedetas 90 tsH ts dzts ) dzate Bo dzfs dzd ¥ s dzllzy .
CSEGHO dRJgbmBdcHpdd =, s pdds O d2 v
dLslstetstf dz' d3, B j L dzOf tstaiddzvd3, d3tstHQ ddzd teCs@ SO dffdte

1 jtoj Cter 908 h d2 otHBdtsMde 2 cettodL Bdzls:

E‘)’c'p(hl- bl)kff‘)’hl]+q- 2,(hy - h) = nephy /4. (2.10

LAY d &zi 0" d2 eobHbdshd 2 cttdL sdls:
DQTBh) +q+?, (hy - h) = 77 ph/ .

Vteddeydy EZudlsO §fitilsd COddY akisy wzsded'O
dgdeW dfdz'Oydd dL e jtorndetsMmisder = otsHBj d3tso .

it OL detsis!, 0 tzOf B@OKH OV {tg G dzQ ¢ ©Ead dets M s (
Ftocsodej d3 fsHL jd3der = otsH d ktctso das §n 5B {6 &
f ¢ 0 Ftese j dz f sSHL J di3dz" n o SH dzd s Lk
(o sH B SERLS Rogzy j Oz Misis O dzw ¥ h k 8f tHAflsjst€j Is
YdtedL JHdddylz f dzsh OHJ.
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0, =(h, - h)k/a =2ny - h). (2.11)

1 5 1.3
G O e =
1

TI777777 77777777777 TITT7T 7777777777777 tdfm. 2.5

[ Mdate] dz@  § sH L jsdgde'®t Og siv  dzd ¥ I§ & HHAZO
fedlss¢ MsOdzso dlsmw dzj L O dMmd d3" d3 dEds] teiy tots
HdVIstse s Mdzz yoOw w9 diztsjmldsigats ¢ dz® b s figif tezd fizc <zt
H dzO.

o, =AMy - by). (2.12)
Ifj fedojHjddzg j HEW obHGBdESNdG & ¢6t
¢ dzj MsOydodOtedzs Bz §skssSk. uttlse jlsflks
f 5lst5C OO “f kitfigheific O o dzd o Odzq j o5 dzj o 52 YOMmId ¢

ph/pt =0. (2.13)

LicOo tzj dddd dz' Istc Oy d d HY-BHIS G d3az] §WOjde jdzz |
FtcOodzj dzgdw o YyOfmlsde = HttsdL oHdE 7 Slsdats
[dzd Bldsmwishmy ¢ fosteOBtddyj NSiskz Isdfz.
COC dOyoOdr d&f j] EfMdzsedv §,lod@k 2d tac®dgds
Eidztse W  dz0| Gucidzddz| jj oEfaktgdF s tcOMmY o]
dL o jfMmlsdz » dOf st § hdnl &G t@dc disdf oy 8 Jf d
dZOy Qiigs'H § dzd totso Oldzf § 5L dgtdpisdz’ 7 Is d  ©fn detteoOd2d, 2
Colstster jhzdifdsd § dz¢ B 52 yYOMmMlsd cOsafy’r d&sH

-GtOded ydz' § bkfdzseo@Yy § j s )]G dziz
ZOf stc®. | &BsHj dzdtelz j GBI € ecdi fdgrPdz@ Slsisy gHC
ColbtsteOW MsMisOo dzw j Is ¢ ted@jdaspydzts Hfdjdgt® tSHEdeY to
BHGEL ZOydkshisd tjh jddw. By telsH § @H @5 DIs
COC fYtmistswdedslzs o j dzd yd dzlz ;

-GteOdzd gbiptzso W o lststece s tSHO (1 42 B3Od
GtoOded ydz 2 f slsts¢, sL dzOyos h d2 CGtcOHd J d
GteOdzed yd . g4 jydodz dz@ @3 MmMazzyoJ o3 G tc O dzd
wo dzw j Isfpw o sHAdz] fic®ded Yy, d3 G H J st |

g
CleOdzd yz tBWKOLEZEIS ddddd LSO 9o d3ts H
MydlsOj Ismw o cHEsdz] ftetsdzed yoj dzts 2 . 4 C o Oy
odzzlstcj dzdzd j] G Odz Yy’ olbttetse t OwOB@is? fsta
dHizhd2 yj gidins ey pdets dz0 BOIJ B3Oy M s
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tcOMMdBBOIstcd o Ols m¢ o Oy ddz , z ytodnis Q@ did v te Oc
cOLGcplzL €

- Gl Oded ydz | mozse W stcjIs’ jeBs teHO
4 " OdetrOfzd ydz' )z pasp dpw s s dzd dzj 2o jts s &
d tOMB&AHOtcOdzd yJ . | Oz ydz' § bkmdzsedw Is
f oz tesdzed yoj d3' =« GctcOdzd yoOnm . Isteinldzdj wiE ¢ O H
Metslse jlsMisoakze h jj EmMdzseaed] dd&ij jls o dH

Tph/pn=2h, - h). (2.14)
ltedBjte BtejHjdjdd  ctOddyd 7 &hds

ftcdo j HgFEP.dz®@ Odzed yO B j L dzOff Stocdese s 9 tSH 5 dzts
4t BiMOls! Mw fif Oy i3 tg tsiptsddy  dfddafisiH § d3dz’ -
6

tdf. 2. 6

LicOodzj dedj Hdzv dzOff Stodatsc ts o ez tEApES ifazss
VicOo dzj ded j L de@Af Stcdats G 5 9 tsH (S dats fipdgtdedisizgiz? stz
[ dzv  ydmdzj dedetsets toj M j dzd W L Istfsts tdzjdzjlfiges) HIf |
Mizz yow n, sisdkoez oty dzdz j d otcj d3j dadz j
dzj L dzOyd l9f jsdz! dgte O o dzj dzd ® . d3tsh dzsinesls ¢ O dz
tcOo dzj dzd H dzW BJjL dOf stodztsé 5 off daHdts1d@s dz
dzdjd2 dzr 2 o d H.
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176138
YR 1130 fruolrs rlicrmftddngime

31.¢ 2O dzdsdud M& g4 e " Jdedv UAftashioL dpjopid "= Wod
dr §tddd daj dad ™

VicOodaj dedw Wddz' IsteOydd Btsy dats tdsj jddis'
feshs' 5 dHjOddL JegovOdRlz §L. Hesdd B.6d st
JH g dzO W Mtse j toh j dzdzOwdzj tnek to Godyd thizOdetizts d3 H dzts d
LBt dsd, dOf stodsd B jsH © dEd deEds s @ Gt
fdlsOded™. I It Mz y®j, SCHSCHO ftoj 5B ZOH
W dz steOydd

2h 2h

*ph_u U
T ey
ftcj HY sylsd ®f dzfyats ¢ ) tcOH d Odz! dz' = CBBGH
tcOMYf sdzsy j dedzts?2 o dzOyOdzj MmMdMmlsj d3r S SisteH
WEdzC ydj2 tOmmlstswdid % tegiskj igdkfo Oy d dzr

* 2 . ~
mph_ph tph_ 1 p g uhg (3.1.2)
T ut ,ur2 rur rpre fr:

(3.1.1)

GHJ= X2+y2,h:h(t,r) dr>0.

LicOQodzj dedj BB " Yydats L Offdf i 'zac®o lszv H dz's dAfstt
f sistsW dzdats e s dZOHOdz detsets dzOff tste O

d 1 o ~
ﬂﬂsziﬂ%llsg
Tut rurG yr-
GH S=H-h.

[ dzv  f sils W dzd@sfetisd tetOIdnS- GswiSQj9, to j A wisf{ dzO W
CteOdzdyde j d &OYoOdr dz' j kfmdsedw L OfdMmr e

gt,r- a)=0; (3.1.4)

q0,r)=0 ;

(2,0Tr,us/,ur)(r:O:Q f tc d>0.

tdnhdddd dqdddls Mmdzj s M k¥ ¥ Stedkz
s=(Q/T)f(U) G H §i=(m r2)/(4Tt) . (3.1.5)

) SHiMlsOodvw  jets (34.3), Y ttkish @l dgzs jsB '

(3.1.3
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HW Yideted Odz! dzetsy EZW@p dzj dzed i H dzv

f +f @ /u+1)=0. (3.1.6)
tinhddedd Issets bteOodzj dzdV Mz HEzE M j j:
f(u)=- C,exp (- A )OZ?+C2 (3.1.7

Il smistsvwuzdpujsftej HydzZvesls dL ftoj sSBOL 59

GOYOd d&F & bfdsed?2. 10Stsdjy, § c@id®jlst
1935).

_ Q
S(t,r)—4p TW(U) : (3.1.8
omr

o dAh
u=mxp(-H~ )— , u=
¢ H W(u) Ee p(-4h) p ATt

ANzdzC yds WV a)odypdezs tcOL dztsy d st o tWH
oM NEOSHH yjdj?

2

2 u3

W(u)=-0,5772 -In (U)+u- — +—— - ... (3.1.9)
231 33!
I wwOmmdislstej dedetsds Mmdzz yOj dzj fkh jfmlis
lEOYydsdOdsets ks 0. [Hdz0C s  fttcd E
J Tty Md sdzdzO" o Btz © oStz MSE o @Y d da

ftedBdzdy j dedetsj toj " j ded j H @zists NipEO yts[tistelgOHe jdztac
bicOo dABAR)Y dzv Bd " do L dz@deded ¥ d 8§ g4 t5fs dzq
t Ofyfls t& W deced] d3judbpiEdzs e dlsfw o j fi)! O dzj B s d!
ssydesmls! ©BjMfjudeOjlsmw fwd dhfsd Lt
(3.1.9) Clsts HOJj Y JzisPp VAL sk

(

Q & amr?ég_ Q &R §
t,r) = 5+ 0,5772 - In = In . (3.1.10
RT3 Em %y T & e B0

GHJR =225Tt/m"

R-6OHdEM oddvddY, LO fwjHj Ok ¢l

) 6d 600 dzRo O  § sflss'Ydedkz,0) &5 64 h j dzd
CoOLdMsOYdtdzOedsse s MsMmistsw dad v . R B
COHdEMO o dzd v @aPY toff Uz WY dzt 1

skh jfsolkils ©jhjddi H&Y MsOydsdosd
eOMY toj Hj dzj dadzts 2  Edsiisdsds Os'te yjdef M j  dalz dzv .
R BftjHjdvjlshv, dmRissY dL bkfjdssd2 daj
MCoOydder , ®BOMRGSH S(ShsEOEZOH&GHdS BORH T
AStBlzZO Metlke jisiise jddzs ddj jls odH:
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Q , &Rg , (RE-r’)
20 T Cr = 4T '
- Q
G'HJR: _ <
" e g
[ dzv B jL O ctocdzsets o HBdMsMdatsets etstodL
W st G3HIMH0), j iz  f sdzdy § dzdj dzj L dz@ydls j dz' dzt

S(r) = (3.1.11)

Bsh desfls & . [ uhetgL dftoiddetizdtitg flzd g OMud Is
fsdzdyJddy  WsB4prdy (rnJd2¢t8B,
8- &
= 3.1.12
S == ( )
rdv ke, Ykt dhftd (so0l! 16
btcOodzj dedj Wz sOYydd HEY B jL @RODB GRS
Clbts ktcOo dzj dzd j dzj dzd dzj 2 dats j . sy flsd

oHEdEMdsets cttedL sdzls O dz20 ez dzj 9 52  tsls ok
Ciockdzssor 7 otH GLAZOYOjJjIs o Its %Jj ot &
W iClde dzOY ftedmistiis! t HatOORs N o a6
COHdOd d& | StteHd Ol , §sdky0j d:
2ne,uh:,uzh2_|_l,uh2
ko gt pr® rour
] SHls Gervsy 9(3.1.13)] dMitsd LY Glsdsh j dzc

nH ¢ (w1
T=kiH; m=—"—; S =s- = . (3.1.
f H-s 2H  2H (3.1.14)
BB BsyJ B3 LOF MO EkEttOodzi dzdd ¢ OF
mus 1pu & pusod
- = % Q'
Tut rurc ur=
ABtehBOd dets st ktOo daj dzd § (3.1438; dpcptstigls +
Hist k2 fils dds <<, Hyls s
td"dddj bseHO fteddd B3Ojls o dH:
. Q ..Amr?®d
S = A —
4 T g4Tt9

0 dBdzsy OPH zODY § eSS M Bl W WECHY & v Iy ¢
f o’ & dzj 0zO Riddztedes Of 5 dstf wEUER:S
S2H=H?-ht= 9 |pakg (3.1.17)
p ko Gr~

(3.1.13)

(31 15)

(3.1.16)
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| 2,25 K, Ht

tdMddedyd H dzw Co0OL dMmlsOyd s dz0 tdaigtipEdftsz O ¥
f smistW dzdelz ® R df Jedfd gdsdiz " d = §f jtodBHOR o] B,
[ dzw tsuHdgftsda m¢ o Oy ddz ) dzj 56 tcOdzd .,
GdHtOs dzd yd MSE d dp Lo G dztsidpan datsEizazts fo d dztsylakzty
OO dzdlsdyj MS ) tjhjded. tihjddj EtOsc

m puh_1 pauhg H-h
T ,ut_r,urgé,urg-'- /2
ftod ¢ ts0dad U dz(33.4)kz @ dats o & ® &B5B)Hj sk { Fotedw | Is fyw

O stetsds dzadozy Y O j ¢ 1§ ) 0 SH tsdats fipdats ¢ 5o togj=igy'd L
ZOYOdz df &8 dzOff stetsdz o tsMdetso detsdz o SH s dzts fiy

(3.1.19

Str)=H- hit,r)= 2 Wur//) (3.1.19)
4p T
_ol a, . r° 9 _m’r?

GHyV(u,r//)—%expgeh 4 gdh d ——4113?

v dfdzj dedz 2 e @MU ls WUz dZS) wdQj Isvirdzlsol MQs s
- 149 HEkebd LOLH] dj. ebh jmlsolzjls. tjh |
(6t  dezPA9Y ted G toj HY tsdasy j ded d

()= 2 k(r/1) | (3.1.20)

20 T

CGHK-WEBBS ydqw 1 iMmMmj dzv olststetsets tiSH O 0

] ZOGtsH OteW dzd dzj 2 dets s d tcOo dzj dzd W ]
f sdzetsctcOdzd yJ dzdztse s o SHBdshHdzsg s S Oy §
35 Y dzts f sdzz yd Is dL tej h j dzd 2 H dzw sHJd
M jwf sL dydd. RLO®J Mlsdzts, Yls ts H dzw
HO W W j o] deyd Odz! detse s Iz to @ afdpjdrfciz) 2figzOw | " jsdgh e
fh, + BRisOCYJ vtk jjdsdgd i3 Mdzd EtwOo dzj dzdd o
ZOr BH B dzOyYyOd&zO® jet yoOmlsdetsy toj " j RPQIC H dewc
SHdSSHMGSES ZttOodzj ddw. 1 tddjdvw My j b
Yylsts i sdzzyj detzs jso tizj Bg thefy J Is IstcjBlzj 3" &3 @
bz Jtof sSHEfYygMsfBOSC 5 IsSS6HO, i€ figdzte HJ 6 tcl® @A
By dazf j el 5L JlespiPsh | Mise dzj ded§ Mmdztsy j ded v
RO stetso  ASKCARENOKS ,d d3d J sV 6 g OQlzd Sytsiisy t tizjMm
dz2d B@BIhOjls 1 Issdik. 1 sded ¥ Jodzd I§ ts WSS o (2w
fesdL o H] ddetsy daj ¢ 5 MGHBET afd ) wzzd w @ figisy delss
zZtcOo dzj dzd W :
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s(t,x,y)zgs(t- t,r) (3.1.21)

¢ H g = (- %)+ (y- )

s-fsdedy 4 dedJ sls SHJ desy)dEsRE tofiy S odiEisise dzr
Mo Oy ddg -, 0 6@ d3v , CBGEGHO 110 MCoOyddzO ¢
fshistw dadgts BQ . OQdE s K jt. § sdzdy j dzdj Mstslse jIs
¢ odoty ftedtcOodzdo Of smw €  dzlz dzs .

[y dets OCY ) of fsdzdedls: Mk jteftsL dyds
Mo Oy ddz . )ted L OHOdksdB ¢ O W LG sls ¢ O
2OyOe jJ Mts d o W jedsiddzch sH W o WaB ff) &5 @z d3q
eOMMudlsr o O s f sdzd x § ddtjo ols SBEHR dziy dzip EQ X
RO stcdzsects o sHBdMdsets cstcdLsdzlsO s Wt

Str)= a(Q-Q )/vm*rz (3.1.22)
Y o4p Tt Y TVUAT(E- ) o
G H JQ, =0, d t =0.
Q Q,
}Qz-Q« Lo ds ©
Q4
Q3
Y t 1 Yyt
t
\J\\///
Sy 1

tdm. 3. 1. 1. 10d&yjdd tjhjdd?2 HAv JjHJd]yd

1 sCOL QljLddzOyOjIs ydmdzs ddzlsj tco Odztse
stscts, tyYsitded s L Isk Wtsted3kz dzlz, tcOMMdstsistcd
sIsCOyYyscd M QeOMRASHOd] uj dzedd ¢ jtotsets (ddzk
OB &zt HOj s Hsdzdy jdzdy, PstsbsiseigR o Hdls
otcj B3jdzd ddzlsjtcftcjIlsdqtelzjlsimw COC BIkCOYSLO
sHER Mt oblzvdiLls -eQs-Hpts@flz d3dzOtedz” d3 GOM~- ts
( ) d3.3t.d)fn.
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v O0¢ C0O¢ BktwOodzjdzdjy HAzW BJ L d2Of Stedztsa
dzj dzd dzj 2 dz2" 2 R OOCIsjte, Mty jdd) §&dy ]
B dzay dmMisdz Llzj d3 dzd dzj Oted L 59 O dedzlff s DA tfiste
Mzsy jdedj M  sd&D1)s tWsisdfjafds j dz! dats hS o OH to

lteddzeydy MmMefjteftsrdydd foLeatsdvjls IsC
GieOdzd y- fjtcotsetts dqodBiftcdtc jBFEHZO. HO PO
sHddsydts?2 kSOysd dL Moy tha@dzd ytsL dzj |t
mdzlz 4O j oHBdz] ftesded yoj Bz v CteOdzd ykz 3ts
SlstcOy j dedzlzt Blsdesmdlsj dz dets cteOded yr d3dzed d3k
Il s obtesdz Mz yoOj dBsH]j dZdtekzesls cteOdzd ykz
dsdzd 3z dzOG dzj Is Ols § dz'incdgltstH sSfQE ds@R d dilzi  fiin Otelgds 2
oj dzd ydldas, d wOMmatsH ftod ®lsCOYSj dL fjte
z mdztsy dzj dzdz" ~ GteOdzed yO~ ftotsyj M L jt6¢ O
f sols (et ted d3j to, 1984,1 EP/M)S dzj tc,

) ] sSHsdzesdzr 2 GEtstedL
A O © A ldn Mo jthik.

biosHBY sdzed L dIs§ dz!
060 dtols 2 O zOsjz@ #z0M €

O) otHBdz §f esded YO

° FAN 5) GLOGIYO f {5
J/ARN (S0 0 GO dzd y j
A

|
tdfMm. 3.1.2. [GHjdkdeso OdzGlsz @ zOded Y O&BY ¢ d

1 ted 34 dad dzed d ©OefupdREEPORO YO tOMYJ 50O
st GCtOddyj dts. akhjmlse ¢tsssssg

LOMIsOo dzv s Is deOM def & Gds'dzts o A dzgf dedzyd MS d J
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Istcj B,la% sMmdats o desd3, tsH datsticdsts daisti)tisdf L ® dzls @s.dzts )
tcjHSCts EZHtodzj soatstow jisfqw o w6 thig @A zdzdzfs o
CteOdzd Yy dzjztisleiE Of tsdhw O dzO dzd.Is Pug gl d3  ffeta
) o dHJ Bz skzetsdz! dzgd G O Istej Blz¥ IS G tots d3
SlssBtcOY j dzdw  fgdztsydig &O d3e>igus] IstsmIs gl O« h
Is j ~ dats dzts ¢ RAzB S tsdzj y, tcOMY toj H | dzj dadats 9 f
dqdaW ddz' stcOydesdedzgse s f dlsOdegdw dzj Bsyjls |
O dz0O dzd Is dLy@ HIE YRR

Clsts, ¢ sdzj ydats, dzf L d&OYO s, Ylsts Od
dMfsdz' .. so Qleizd ftej HMiSOodvs s M2 Mis
sfrisdg =« BlsSCOyYj S ddzd JHotc dtwjdfd s[dsq@ ddz' ddtisd® ¢
[HBOSCB fftoed HJjlsOdz dzesd3 iZsH j dzdtetseo Oded d vy
fsHAatsHYh &3 ddemMistczdzj dzZlssdz OdzOdzd L O. I
My Hjddj 1 Isdr d&sHj dzj 2.

32 jlssH ©OL dasfylsj 2

3211 dMStjlsdL Oydw :
uls OdzH Otsls dzil @0 fEPdEds s Mdz 2 EstdL &d

ydfdzj dedzr j BjlstsHT Istjelksls HdmCtjlsdL
[ jlssH ©OL dasflsj 2 W@ddz devsjOlsy d kf taf Geotsoilj Orkapfsezcizh
Mdsij Bs2 tOL desflsdy © bkwOodzjdzgd?2 o HJMESts
3]
t

Q—

tcJ d3d dzd . g4 20 yodzO B dzOMIs! Wddz steOydd
OfmfMmisswdd™” &jxHE bsytodd §jted i ud ddw
qy,Dx dDy Bss ¢ s (L d3jtetdiys ‘BitE'R.0 11ORz o 1518 ¢ dzts dzidz'
o f dzOdzj . tOoLedollk Jjet dzO BAastCd s>
fc5C 0L CagSip. 2z dzv EZf totsh j dzedw dzOff d fip @dadoH ( H3te
fsMissw ddiegd | s MazzyOj o HESdsmd
u’tGJHfr]lsIgGE?aq’disSﬂdz,JtGdzlS? tcOL B dotEfIR.3. COC fC0O
Ax(x)

x

o e
// \\\ 1 i - '~ 1
T ~ Ay(y) NI
|/ \l T s N
| I 2
| )
~ /
: 4 \\ ------ i =//
t dfig.31.. I tsHtsdetsdzr 2 cEspdimis@ls2. 2. 1 dMStjlsdL Oy
Il dH Mme-NE€d By d tz0; ftowBskzetsdz dets?2 tjh jlsCd
2ictcOde YO oHBdshdses dd sy M §dgH®. tOL &3] tisd3 Wy
lindMmMCtejIsdL Jtctso OdzgdzOW G

o S H 15 dzfs ) detisctiss g s to g
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tdfm. 3.2.3. rdMCeijlsdLOoydy f fodsh! s §ovhskdc!
wyjj¢. 1 HdMCtjldL e OdzdzO" SOded yO o

1 4 M dzdzj iisdists, tc O fipfdies jjH J &0t OCIsj ted Misd € d
osHEsdcMdzse 5 G tsted L B dzlsl©O] &3 kzistigsdiit jizj dzfmis O o B
Dx d Dy. lted d3julsts o tHtdsMmd 2 dcsiggls SNz  tzC
Codzdyj Msots oW Riskzetsdz! dz"n = B dzsC 59 . A j dal
OmMMmtsyddtekzj d&3" 2 M kL dsd, ftoshisdtoOjlsmw ¢
Bsh dshisd fslstsC O.

I'tej 8% bBdmfpy | lsz0 ot i3J datle',tj b, 5ldfej L €
d dzls j tc eDO.dzts d3

tdhiddi bkteOodzj ddw Wddz IsteOyd dylgusf fydz]
dzOy d dzOw n dzO0yOdz! detsc ts tcOMY BgeH § dzjmeddzO
BsHJ dzd ez § Bt te ds Bezetindsiddzde OMMyd Is " 000 jid3s (deO |
L d&zOR Hdzvw BHEz@R)j dAfiBLte iz BiEdzd " Dc OR

[ dzw fsdzzyj dedv MmMslse jIsMlsekzs h dr EZtcOs
fzlsw dzd . [ Olsj &30OIsd yj M& d2 f SHA tSH L OC dz
Yyomlsdzr =« ftesdLotsHd =« BktcOodzj dzdw W ddzi Iste
Hiczets?2 f SHASH. H @Y s zd dizts b 6 © 9 dgjsdgg '€ |, t
dzj cOL o adesMmisded d o L OO dets OB dzs € J fs dd
ftotsilsw y j didatf fipls['dzd zOv , yYbslsttisGE® jyuymnkz 1 |
d yjlsrte! d3w Bdzdy O02hddd ¢ dzj &3z B dzs € O dz( .
fsLotdvjls sd@Bd3 @ Ofyfytedsd Is teld dzing M dedz"dgO {§ fipdef
ZtcOo dzj dzd 2 sy @) MHdg B OdFEds MHdzOyodzd doOf s
o sHsdzs mdzr 2 G stod L sdzls d dmf sdz L zj dg 1
ftoeddsj dzj dzd v dzj MSE dz S dr Mtse toj d3j dzdz =~
FtcOo dzj dzd 23 oggfiplsC Hkzedd Isdf Odz o tsH
tcOMmMh Jtedd3 1+ Isd d3j ssH T .

VL dzse " J IssySd BdzsC s dzzdzgj ez Ismw .
LOfdMmr 8 Ojd3 atsHdz" 2 B OdzO dzf, MyuydlsOjlsmw ¢
dzlsd341t,g193 4fts dzOf tcOo dzj dzd © 1O ¥ figls to jjd
(tedfm. 3.2.4).

d3d k
s dat
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tdm. 3 223j46.0ydv kL dztso

| izsB Odz! dgts dzlzdzj o 52 kL jdz tsBT YdfsotsB 5L
ZOf tc 0o dzj dzdiyssiso | Is lejj dzdals’. By j B § tesdzlz

L dzser §j IssySd tsH da € sz Qagsdsq dig dyptSds on
tcOLB(®&EH).) "o jH B EtcOodzj dzdj HdzW EZL dztso &

volied|ie2], ..

. .
Getd) | GGY ] Gy

[ . ol

G-t et} (i, je1) G50

tdm. 3.2.5. | dzsB Odzl dzgOW datsdzj de§ dzOIs z te

t OmMmdissilstcd d3 o tsH dz" 2 BOd&ZzOdzl B dzsC O H(
o tcj d3J dzd , ftcd Ctlstetsdy tcOMn BH O nBBHWH j g
syjdz BOdkts Bd Iseitspj tcOy jdz Mtej Hdad d&3 dzOff st
RABBj s BB sHwWh dR (eor atsHwhdrn) fslssCO d o
fdlsOdzedj M e jtondatsis(.
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tdfm. 3.2.6. JIHdr 2 BOkOdMN oSttkze kL

Clsd fwis: MmisOs dzv s h dRQIROMRSHQ. B 5L
Mtsslse j Isfiflsodfdfydifisds dzj eOL ter 9 dzsimisd ftedls
ddzlsj tco Odz tgtf)RBjras(dzydzr S BY J dzhdtetse Ols+ Mmw
ZOC O dzd o O BBs?2 BAZSSC AR L O L Istsls f jtod SH.

a(Qut Qzt Qs+ Qat+ Q)=[ ho(t+ &B-ho(t)] 7 oy . (3.2.1)

RNy LW L OStdz [ Oefnd,  sdzzy0j
Q= &T1[i(t0-Mo(t0]) we

Qo= FToo[(t0-No(t0]) %

(3.2.2)
Qs= T3 ha(t0-Mo(t0]) ¥

Qs= FTad[ha(t0-No(t0]) xe

J L O9 d M 3BB)fldeVj~H §f 5 d&zO G O] Is Mmdzdz" Jy lstisO friz-frisk
Q.Q.Q.Q &@seizls B’ Is! dzdifsted BAAOMY] Is Odz f
f!'JLlidIstedyd M& dn O stetso ftod dzj Ctsilsts
ddels § eoted}) . ( { OfatsH  MUdkOjbshmw §sdsyd
sz 0fls Tg T, Talh-20Sts f s te O daffjde) jHoded j§ L dzO1
o BHBf o sHdA@3sMIsy 2 3d YA, @d dBh3I, Kf4 Is sy
Motslse j IsMmise j dzdzats . RMY sdz L s9 Odzd j§ Mtej H &
L diztsor d3d Istsyc O3 tBbkMmdztseo dzj dets Isj dz, yYlbst
By HsMisOo dls' slshhvWdgMSdsdm € 8z Rgsdz! S da
tcJLizdz OISO s " Isdz’ - slsCOyd ¢ a3’ L
o HBf o BHJ d@3sMmis (. r dzv e OmMyJ s f silstse
HSdzy d" Is! fiosddzs) lf sdzd etso Odz" ff tod ddgvdzw 4 lsk
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9" Oy 4 dzd J :

T, o+ T
To=" 5

GHJL -L dzOyj dzed ™ o BH S tots oA HogtpIPIS. dls toy SBtl2

| Otcd3tsdzd yj MC OW Mmtej Hdgw W Istsydzj j Mtej H dz

slstcOY O Is Is s ls Wocls, Ylsts tc@if sdzisth § Al

f csfmdzj Hs9 Olsj dz! dzso 2z i3S § @ & O dzglzglzbizelztizy d3 Mts{f tot
tcOMmMMmydlsr s 0jIsmw 5 Wstcdkzdzj :

_ 21T,

YT,

vOdEHY dails MmEkh jMise jTodz &8 OROYEaEE] YA
dmy sdz’ L s Ols! M YH-dedD ¢ 5o | Bte d3ts,dEfrnupgdrFcsQ W
5B ZOBPHRISftej i3z j Mlsoatsdg, ybt foLotsdvjil
oBHEd ftetsdzd yoOj or | cGteOdzd yr .

RMfdz! LsoOdzdj] otHBYtso 5HI BsMIs] 2 &y
s Odz dzr 7 L dzOyjdzd?2 dd3jjls d HikZzet |
sfkh j Mise s dzj f sMicj HiNlsB szt d o B HJ
or Qo dzd o Odzdw tfj 2 CtotsteH ddzOls ) MW dzd L

] sHils @229 (3.2) d tOL wjpdadhagd dz® s dzlz Y O j
FtcOodzj dzgdj Hdzv kL dzsots?2 Ity d:

(1 1B (t+ @-ho (t)] = Tao[hy1 (t6-ho (10]) ¥+

+ Tao [Na(t0 -No(tB )o@ + Tao [Na(t0 -No(td Jos? + (3.2.5)

+ Ta0[ha(t0 -Io(t6 Jhae®+ o,

G H J0o=Q/(px dpy

Q- Ists odzjhdzd?2 ftodlstss ( d dath)i s tersd |
dzj LOadMmdds tls ! jL s lsted yjQMpErSabrd sdaQftist te

LOL dz' J fnlsfn—lﬂsclsaﬁ@'dmf@ﬁjeci dedd, ddawddzr steOyd
dddgOc dzj sOdzdw yjtejL mMCoOyddz .
VicOo dzgj dzdWw Hdzvw COYHEB2 kLdAatseats2 Itsycd

(3.2.3)

(3.2.4)

Y stez dzdteso Ols! , fjtjntsHY s YOfmisde & L
1 600 d dZOSH Q e peitg s ¥ . 3" f to d diy el Ig slyv Piniee) dakzL,
f5C OL Olsj dzj 2 . unjBO M tHdd B.AMS OL Ols j «
ho' h,j :
hl' h,j-l;
hz' l“+lj ’
’ 3.2.6
hs' h,j+l; ( )
h4' h-l,j'
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tdfm. 3.2.7. stdydjfydw oL dat

SOYHBREZ EZLdkkz L OHOsIs HoOTILEED W] dad W
dzO0f c@d gzidy Mstslse j sMisH j-tetzts p s& H gits M s - d3d I +
i, J) d fMmdzjHkzshdd Misi)pHdHzdy dils jzdz dbssiizs odzO
x, (+1j), T, fteso sHddssiis! (BiMdLE j &6 dtdzj HL*
MMy HBd o f sdztsy d Is j dzy,dts ds+1) At ke, o) dzj2dzd

lteso sHd 3sMmisd (id3d)ffH & clsL drty dgy O h gvdzde dpds iy +
9T LOY 08 IsMw @R 5t dk dj

Tlo' T‘]i,j—l;
T, - TI, i
’ (3.2.7)
Ty - TJi]J.;
Ty - Tli_l'j.
103y dzv j B3 IsOC Y J
my- m;, (3.2.8)
G- G it

) sfdzj orf fisdzdej ded™ L OBy dz'i, 9 G By D ]
2t Odzdzg Midgd Lo Misdz 7§ j L sdyked)ui e dR

(rmi; 1 oghi; (t+ @-hij ()] = T [hija (16-Wuj (6 ])ae*+
+ T|i,j [hi+1,j (tf) 'hiJ (tf)]b%(2+TJi,j [hi,j+1 (tf) 'hi,j (tf)]bii@lz"' (3.2.9)
+ Tl [higj (16, (t0])ee*+q,; -

1 d MoRdg ldazsz tc Oo dzj dzed W H dzv B L dkteg B& b IS tS
ddeW? sted3Oydd, fHtoj HisMIsOo dzv j dB3ts2 cteOdzd ydzr
dzj f tesdzd yoOj dis?2 cteOdad yr (ctcOdzdf s Is 5 8 Is iR
VL dzser jJ IssySd dz0 ctOdzdyJ ylE®e d@3j f jotzd L &
&ZOdetsdzj J BdZJLSECtS] MBoaff OHjdzdj Miststetsdz B
BESHJ dzdtelz j @352 totf B)2ABY fiplsfch.J H J 100 & ief AfriEsLYjLdD dz
stsdz! €5 ) Itej d@3W kL dzO(] . 1 sl Istsdse o EteC
99 JHJd stsdz: Wiy hidigd dipsfifsGpjda dzd = kL dzts o
Bsy dzts ' &5 dzdad Is T, € 0. aig O algtzd ac@t d3j Mlsd 3 Iz
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Bjflsdzs? fososHdismis! ¥ L O fwjHj ZOK]
( 2O te @, dzd0te, dzOM j o3 ), d @dtsdi Mise j dedels § tsdzkz y

21T,
L+T

10

=0, (3.2.10)

d Mdzd 3" dMysd LkjdB3 ¢O0dsded Uj Ms& sy Mtej H
9 kcodztseo ' Rtc GAP)dEEMMydilsr e OjIlsmMw Oolstsd3OIsd
FtcOo d43.20))Yy Mdzd d3" L OHOHdAB kL dzOd3 dzzdzj o Iz
9 IBsy¢ On, LEOsdfjtayjHdgdezCid3d G teOdzd yr disH J dzd

oy ]

| (1) | 5 4 :"—T_ThT—T'—W
. \ x | % xob_&(‘ I_x_J
Ll LS 5 ST A
—1
é—-’-?d--% . . L] . Jl
‘ L] L] '«)6(‘[
| ——
. L] * X
3 |
t— 2
tdMm.3.2.8. (OMftsdsyt . 3. 2. 9. { Oy sdz
Oy’ obtstetsets tSHEZL dzso :
| eO0dzd Yy’ obtBE i
vidztse dzo fsH tsBizj f totsdzd yC licteOdzd yoO dBtsH J «
2T W OC Isd@Y fmd tc O dzd \
[ Bh d]J CleOdzd Yy olsstcce s tctsH O fn L

BBsH j dzdclze Ishw ftcd L O dzj drm dzgj ftetsdzed yoO
ftedlsis®&EBsE O) 5 Ui dzintstsilse j Ismisea zs h j ats H
Bdzs¢ O.

[ d 6ud ofMmMjets L OH Ot Isfyw ClocOdddnyf dz § g t
BsH | dzdtclkz j 3?2 tsB &ZOMIsd dd3j jIs L OH Odzdzr 2

h=fMftd oeMmjnr L dOUJdd"r (d2J)d3] dzd

M LOHOWMZISdS ! Ists kZwOodzj dzdd L Od3d dgW j Is [zto!
[sdiBjIsdd3, yYlsts tsdets ftedo jHjdes kx4 © dL o

lHsdzr ctoOdzd ystzkEC g ts&E®OL WREA O sy IO 'd &3
dr yYjdzster dORtsHddzdMm! COC dtsydss B dzd Y J
BsH j dzdtetseo Odad W . J L Issds Mz yO L OH O da
dzOdB tsdzj (j tc IQ.dB=OC 52 d3j ssH twOMY tsdztsy j dad W
GteOdz YOz SHIOBte 56 5 16
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~~ e OHOdzdz' 2 2O s5tc
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3

AX
tdfMm. 3.2.10. (OMfdsyjddj cttOd]yd » kL dss

{ Mdzd d3¥ HJj dZOJ &3 SOC, ylsts f dEdsss CipfdzjdHHiAz)
Cstetcj CIsdtctso Ols zdets dm hdteddzz ddzd o
dzOf o Oo dzj ded d (302.2)7f e ArpizigjHdpdie] J » ¢ iciPdiE@idE? | 6
tsHO HtedojHPBAAS o ©OLHJ dzj

[ dzwv  or tcOBtslsCd tBh jets, QIS tdscis sy j4 il
B ISBHO tjh jddw EkEtcOQodzj dzgdwVw HdzW kL dztsor
mMdzj He hdd3 tBtLOL t503. t OLBdo ¢ O 9" BdtcO)]
f oW dsszc sdXelzirtS C Ha o dzQUNE® olztk§ dzg d © dzO( tcC

y,d oCdz6 yojls o MmMjew Isk tsBd&zOMI:, Ctslststs
M cOdzd yodiqd . Il MmMjds L 203 L O ftoj H dzOd:
o SH 51 tc s o tHa@odsly Mjls ddziz dzs . Jdzd dzj Wwo d2w s Isf

Bsy dzts e OMMdzOIstced o Ols ! CO¢ tofMmistswdadzr J
L 2Oy Oh d i3 wdCisde df B3q L dzOyJ dzd v d3d ]
[ MisOdz! dz" § ZtcOo dzj ded W H dzw L dzse ™ R Is ts 1
M sMmtsB tsd3.

{ jOdzdL Oydw cteOddyds n LkMdso dRdgts & s
o kLdj oL OMatkd Ptocddzj BOHYL ] L o BYSOM Isafs,
ZOf ted dF.em §omdziHkshdd LOMMBsste] dad j o
odzzlstcj dzdzj e 5 kL ddB2.9v Mptelso (B dY My jIs
BJ MC sdzj Ydzts,ddjdztsjeL 3 jodimdHls o | didswedddz'e fg ad®jycts
Misjfjdd, dzgj MABslstew dz0O ftedlsss ddzd wBlsistss

vdfdte! dOd3 Mmdzj Hizdls tWJh dls! Niefiyls § BBk
lyHd, UJB fiteij2isd ¢ tejhjdedrdgr dzOd
fsHicOLEZdBj 9 0j &3 f sH ftotsdg) § z s ®a d3j2d)y jo tc j
MEHj ey'O" p di3ff dzlgtjted )0 dzd 3"  f of 6 20O o3
FtcOodzj dzgdw BEZHEI 9 Wadzhﬁ?(Hm)tsmﬁ;sJ tc js'is patizdh.

5 dmMOdets 8.2.26Gndedj ddg” ot "=B+Pig O GBI Sdzz YO di3 M
ZtcOo defntzd J 1o OF = 0 J L 5 dBh ] dn ¢ dej v ata@ c

o Hfji.ISSHT tejh jdg@v ot ordeialsds o dHj Bk
3231 65dzj ] ®BNhd2 Mismss GitejHjdj ddr N

tt+Dt)L OC dz¢ YO j Is fin@) fgte j HOdgjj aiaj o hit)d @) o
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hit)=0-ak ;O+gh ;E+D1) (3.2.12)

9 kteOo@ZWAJCdlstsls Y tSH-BH 9o jHJIl € EkZtcOo dzj
Cslstster § Bsy dzs o j " dlsH Bj stsHBR.&d," B 51 d
L 2O Y Jqdzad®5HOj s M dtetstts f tod ) day jdgiasedz fids pa
(stet dzf€, 1 dSCsWshtsdOw 194 &W jIsimfvw MmaJ @32
Issydaetsmisd .

[ 5 dzOfMmlsswh jdEts atscjd3cjdchq1j(ﬂjfsf¢lztsﬁmm{|-d3®(
AOCIsdyjmed tw©wOmMftcj HJ dzj dad ZOyodz: dzr =
dz SBlststesdz dzOyYoOdt! =ztsdinda B JzgtsdsdzdL OH O9 Ols
ZOYOdz' deséts MsmistsWwdzgdw fslstsC O. RMY tsd
tej Ctemdo dzs o = ggO Y @3 fiksy J &3 tOMmMimydlsOls-
fosdL B dzf tccanSHY 6 ot d3j dedg’ @. d dzls j to

#lsOyd tsdzOtc dzts j Mtsmistsw daghj/ 1 t ~=@te O &Y to d L
BsH j dzdtctso Odzad W OS2 MdlskzoOydd o dBsy j
Emdzsedw d wOmMydlils™ Hd&VW dzj MisOydtsdzOte dzts G ts
L 20y ded Vv §Jadi)j dfimisfstetse s L o3 dgj dedw s ¢+ J
d3ts y dats ftcj daJ Btoj Y' . 1 sdzj 1 € tsdzts dzd y dz'
Mls Oy d s dzO tc dzts 6-tiz B fig®©figls s Wfded WH d W W j toj dzyd Odz' d
ydzj dz' , Mmomjuhef dj:Cilsts

m?’ ng jrD0)-h @D

[ By jdB3 dLeOadls! MW w©ls dafn dific tsfighs(" c
Stetsd3 YtejL o’ Y@ dits SEOE df'dd SEEStcOL 5d3

rB

jtco 5dzOYUOd daz¥ I dIPO)edE. LSRN dEE] dedPAz Gzj 2
Ldsj daj dzd 2 1SOC Y] d Hdzv MsOydssdzOtodetse s f
d dzd yd dz 7 JLTSdSJlStGVﬂ}(t)i:ﬂ]Fj@Hﬂ), @O { figdpfiple j d3
@Qlzj dzd 2 daj Byl Brl!  Wo dzs?2 . ) &1 ls
Bsjtejm fojHmMsOodwsls Ikssd S5 daj Wodyd j

3.22.c 0 dzOW MR j &O

ledddst o wOo(@ZNa dicjh do h & sD)H dzgsr
f sz yoj ds mdzijnks Py Mmdilsj Bk
hij (t+ &= hy () + ¢rmey)[Tda (hija ()-hij (D) e+
+Thij (R, j(©)-(0) ) X+ (b)) ) yf+ee (3.2.13)
+Thi-1(n-1j(0)-hig(t) ) XF+eg]
Hdwi=1,.,NX dj=1..NY L O dmS detgPdefjycky j 6o 56
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GHY ' jLtdilbtedy MSd?2 dz2Of swtc) dsglztlzg Isfqw L
I'\’j(t+Dt) fi J(t+Dt) (3.2.14)

udfMlsj B2 tcj h Q5 Is, dz0 y d dzOW f) dzO y
' dLdisedyud i)t ots ¢ @Dy sy dzs ©OmMmydls
(3.2.13)dzj f st j Hinlso j dedztg j sz . © I)j & Iz iB izt dzts j
PtcOo dARB.MB)H Ogils Bts2 otcj d3j dedets?2 ktetse j dz .

codzOwv Mo jBO tjhjddw dzj eCts U’t@iﬂz@te@dy

SHd&ZOCts, ddiidls BB "ts?2 dzgj HsMIsOIs s Ot ]
e d BBO MiIsOdats o d Is fip WdzW dz je EOMdO=IAS W o M iIsts2 yd o ts
sO¢C ks MmnaJ dgzQ kylsgoedr] Ise stew dzO Ctodilsjtedy L
L dzj

TaDt Dt 0.1

— aEsz + Dy28¢§ : (3.2.15)

[ dzw Istsets, ybkse' §tsdwlils: WdLrdud mMEkzs
Mdlszoyds , icHjc fyj B stedul NHJES cdzQ{f e
Ydsr el v L dzOd3ds dby Ises@eude mdgd] o3 + Q@ i 8 10 d3o
1972). 1 dzOyJ dzdv o sHGH tcso SHI, @IS cdgj MiHsHAN | 2
ftod ded 308 Ismw  tsH J deO < B,aa'q o34 te didzd telg@e dg'asd tc ©
dzlz dzs . Is&dStﬂ;];dzJQOQ f sHMils BR3P § s ¢ b HADH ] tdde]

fjejdgjnyteor 2 s dikistcdeOokztcOo dzj dzd ™ o
h,t+Dt)- H = 2”%% B‘;g (3.2.16)

[ joOw yOmls! bkOodsj ded¥ o] HijlsOo dzv j k
f'iLrtddsteduyd M sEB j)dHD] ialds | dc o OwdaxiDd. to j o3
[des dzdSBSEHO dzgj BERHJIs 1 B dghnds ki jis dizs
CONH' &8 L fEBHiwi2 o dOyowPSs & P& dedzE ©
24'211%1) dzj Bsy jls. dnts@dsdejjddijse k3 ls2 EMise d¢

h,{t+Dt)- HeDH . (3.2.17)

s My Odzjdeds, st st (Ils YO tcd) O d
L dzOy j erdivary f tod j d3dzj d3'eekd ay eB gy RELD B H s
dzj MCprMtEls j dz d3j Isteso o toj ¢ dsdgOdz dz" =  d3t
ftosddatsL sy dzO dzj MEsdz S5 dzjls f otcj d3j ck
Wodzw jlsfw Hise Sdzt dzts tersdzd Is jdap da®m tsfistie syl SHGE
sCtezedzaj @R wC OC thdetso dats?2 f to d'wpfiriptg As dsj Bl
ftod Wwodss? Maj s " jddv tedfflzid ©J l63hY
Memd Hded B3 kL dzOd3d dzO o fyy+d¥) of delp HMie ofr@ody" o3
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SlsmizlsMmise dd toj ¢4 dzff tc§ p Biflzda)y daef Gdgle ¥ i ME d -
o bjyjddj !lstsets ot djdd, & dhjds OL
lted dzd Vo detsfd 3z dgdd t©OM~tSHO Zd3gzPesyf gt
q dzls j o Odzj(t,tam)j d5j dzd

tjhjidedj 66 Wods?2 Moj B §tetsddeinlsted

Vo d4tofY ¢

Kjdz : tihjdedj EtwOodsj dzdvw dzj MlsOYdtsc
COL desflsj2 5 Wodets?2 MIj d&sj .

lotsHddr § HOdzedz | :

-Cdzdyj Mlso s kL dzsmafz BIXdMQ tc O o0 dzj dzed W -

-cOL d3j ter B dzts € 59 nchz DAdePOfYic O o dzj dzd v n

-ftedteOn j dzd j Dug 6§ d39 &zf) dj d3Codis jortyy d3tsH j dzd t
TM( BSH j dzdtetseo Odzd § dzOytf0zOJ smw fted o tej d3d

-dz0yOdzt dz' § dzOf sts" 0f @ (Fd eNXdFF tiad NY,
HdzV ofjn ojdduyddy), n Holzd3Y ddzij ¢ MOB]

-LdzOYyjdedw otsHBH (is).sud BOESsd,dzOR sHW M C
ftcj H ] dEIDE3) dzd tc zg B3E dzts ipdadeats 9 dEAHA@IE dgO y J dzd W
v $i, )= 0;

-Ctsi WWdyd ] dals E2( tolz ais J). | oteOncistylsizr @Ry diz L o
L OH Odzdz" d3d dzOf stcOdzd L OH Oyl tflstadta] L jo IBdis drn'
VL dzOd3, dOrtsHWh ddiMw L O ¢ Bj Btz dc s H i
L OHOdzr LmtQ)pdedsw 9o fjrn Hche &y &z dORIs! B
ez dzv  ftcd tejh jdedd Wwods 5z dzi/ thstsdg.o jls misp !
f) o 3eSts dz

-ddeW ddz' IsteOydwQ (i) (dBrds?H "o j tolsd € Odz! dzg"
L jd, dEzidlds] di'sdr j 9L dzOyd ddw o MmMdzEyoj o
-Hdzw BIsCOYSd dL o bH sy des ¢ ® ocsEita/ddy" BdzIsH1GE
ftiosdLotdz dzgs, SO COC tsded § sfMmilstsw dzdzr .
dmf sdz? Lkzjd3 Msslse jIsMmilse j dzdzs 3 Iste™ d MmJ ¢

Il T atsHdz' jj :H Odzdz
-otojtlBzy COYHBGEB otcj 3 dzdzse s h OGO
friLits®Rdsedui MSdy wOMNer fHted ot d3j ¢

[fdMOdzdj f 56 tEOBHE :

dlstetsC cs sd3dzj dzls Oted d

1030-1270: | s sH § OtcOBj Istetso d H Odzdz 7 .
OB tstc©® HOdzdzr = o Ctsdzyj f etfR06.1
{7 dmOdz J tOL d3j datsis d BOf

1050: gqdzi j S Mdetse Odzdz" § f J tcPlelzd dz@zy d c
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mo. [ O o,0d3H[ IsOC Jd3 SBtOL s
tcOL d&3j tef BESdZ "j, Yk MilkcO
L dzj d3j dzls © o v dQ@ffYic O o defffadfdigl dzd c
fted3s® dzj dzzy dzs dzd S ©Sd-~ M 4 y
HdzW kL dtser a Iy &, d@3® MK dsdstisd
ddzv § B0, j=0,i =Nm+ 1 d dzd= Nv +rR Al Mk
oMl cH PlsBtEBOO.dZO zlz dz¥

1280-1370: {OMiyly &y kL dzser A O SHEBY e
oHBfcso BHd A@BsAlsj 21 tcd o 5B M
C®Y BO Isusel uejs dzd y O pldgsvinjls d vJ (i, NY)
Qo Is ts RO IstsBudpindevds (O )'d. TI (i, 0) - dzlz dzj ¢
sO¢ CPScpdjdedd o o dzf@ydOdzdL dt

1400-1550: [Hddz h O o tcj d3j dzd .

1420: JteOdzd yr ) L OHOdzdzr d3d dzOf tstcC
Csi W dydgmdesOsiislter | 1p{tfdg td Qlsle20
cOflpyydzs o s s dzOf tstelOL dzjo tsfif Zgn@ 1O

1480: ltotso Jjtodlsy , HBMIsdaedzzls dzd vy ¢
1490-1520: s stotc j C Is\fiditgdHeddy MmMdzj Hize h jets N
1540: l ftddjtej ftetsctcOd3d3’ d dzW tste o

Emdztseo d W) H tzy 0 -otddr) gy sdiggffigf. d3j dzck

6 BBpded [ Mdzd ded L d3j dz¥ ¥ Ish
sdud MS&dd L dzOyjdedw Mmdzj H Iz,

o, ] ts otej Bjded o St

J dzd yd dz .

eBetcOBRBO o' oasHO dO §j yoOls!

dzO f tSte(ts g.).

4000-4360: [ j cOlstste’ HOdzdz' 7, B MY j ud:¢

J
¢
g
dz

0]
0]
3000- 3130:
0]

}toq dsj daj dad J | |

| fted ) 6O 1t tetsichgOxges Liip j s iy ISt Hddsoq 2
fedddte M yjdzs HJ BSdhScOyHEHdaRyglds)
dzj cCts 99 Misdleddhg s Ofdadas fjlso J 1 dldnitf fislcis oL tdzds
ftow i3szetsdz dzr 2 o SHEHzRmMS Qo dstcfd BlAgtsB 5]
BdzsGtse M GHJAROSCBM dz3o tc®r 3 & 5 dz® ff O 9 dzj
l sHsfteso SHd BsMis! f tslstswokdZdiy s C &4 28  q
o SHBIBMOAW] 9 jJ tedz" § d ¥ yde' §J GtOdedyr dej -
tcOMmn tSH 3. 1 0f stc dzO L Of OHdzes?2 d o tsflstsn
oJ dzd Gz [ dz © Ists yJj otej 3w WwWodzw jIsmw dz
fted o twtFE@GitdAMY tcj HJ dzj dzdzOW d day figf @ Asticed Yyt @ o
RA3J j s BHABZO tBtokzHB OdzdzOW dzOMssdz M
otej i3 dz m § sMistW dade’ BAS/ePIPIR AU ¢ tod dsj te ]
otoj] @3 dedets?2 h ODuv2W0M s ¢ I @pfieglds " Oc o toj d3J dzd
ftcj or BOMgC dzH , I19tg dafjvis thHs Otelgts o d Isfmyw  dzj 2 Mls
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31 {5 OL Odzr o) L bt lc@)f | wOMYD) t=H1BY o
fj Sz dzH Ods.
1

///// VLSS LS //
. *

[ L] ®
3 ] [ ] [ ] . .
b | o | o @O | | ? Vindzse dzr | tBESL dz
N liotsHBsdz] § tetsdzd ycC
o Gt Odzd yO;
o | o o | o | o 2icteOQdzd yoO M L O
1 ZOf stets
Ay:[ . .l’ L] L] g d3

/
(2 /)i<//
1

tdfm.3.2.11. ItHbhdshd 2 cttdLtds d ©OLesdsC O,

v OB d&zd yo 3.
tdLkd sOIr tOMmMyd st fteddij O { t
11 jLied btedud Mcdj dOf ster (&)

Jtejdw (fm) : 100
50| 50 | 50 | 50 | 50 | 50 | 50

50 | 50 {49,9/49,8/49,9| 50 | 50
50 [49,9/49,6/49,1/49,6/49,9 50
50 [49,8/49,1/46,9|49,1]49,8| 50
50 [49,9/49,6/49,1|49,6/49,9| 50
50 | 50 |49,9/49,8/49,9| 50 | 50
50| 50 | 50 | 50 | 50 | 50 | 50

Virfrpt Y1 lglielo@urf ¢

1000 Text: HOME
1010 PRINTAl J MisOyd s dzOtc dzOW s H § dz f sHL J d3dz
1020 RI NT "t jhjdedj d&Bj stsHtsdy tcOL detsflsj 2 {1

) O OBEBEE do § g

1030 REM GRID PARAMETERS

1040 READ NX, NY,DX, DY

1050 DIM TT(NX+1,NY+1), S(NX,NY), Q(NX,NY), HO(NX +1NY +1),
(HX,NY), TI(NX+1,NY+1), TI(NX+,NY+1)
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1 Otc O3y Bip U354 ded

1060
1070
1080

REM TIME PARAMETERS
T=0
READ DT, TM

Yisjdedj tcOMmftejHJdzj dader = H Odzdzr =

1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220

END

1230
1240
1250
1260
1270

REM READ DISTRIBUTED DATA
FOR J=1TO NX

FOR I=1 TO NX

READ HO (I ,J)

H (I, J)=HO (I, J)

NEXT I, J

FORJ=1TO NX

FORI=1 TO NX

READ TT (1,J)

NEXT I, J

FORJ=1TO NY

FORI=1 TO NX

READ S(1,J)

IF S(1,J)=0 THEN{RINT "[ h B &HED dzde’ d§S & Is d

NEXT 1,
FOR J =1 TO NY
FORI=1 TO NX
READ Q(l, J)
NEXT I, J

[ i kL dft@eEVsH d ditsmls !

1280
1290
1300
1310
1320

1330
1340
1350

REM INTERNODAL TRANSMISSIVITY CONCEPT
FORJ=1TO NY

FOR | =1 TO NX

IF TT (I, J)+ TT(1+1, J)=0 GOTO 1330

TI(, )=TT(l, I)* TT(1+1,J) *

2/(TT(l, I)+TT(1+1, J))

IF TT(l, J)+TT(1,J+1)=0 GOTA350

TI(L,I)=TT(,J) * TT(1,3+1) *2/ (TT(1,I)+TT(1,J+1))
TI(l, J)= TI(l, J)/ DX / DX



1360
1370
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TJ(I, )= TJ(I, Jy DY / DY
NEXT I,J

PO Misy v o dzts 2. 2 j &

1380
1390
1400
1410
1420
1430

1440
1450
1460
1470
1480
1490
1500
1510
1520
1530

REM EXPLICIT SOLUTION PROCEDURE
GOSUB3000

FOR I=1 TO NX

FOR J=1 TO NY

IF S(1,J)>1 THEN H(l, J)=HO(l, J): GOTA460
D1=TI(I-1 J)* (HO(I-1,J)- HO(1,3))- TI(1,J) * (HO(I,J)}
HO(I1+1,3))+TJ(1,31) * (HO(1,J1) - HO(1,J))- TJ(1,J)
*(HO(1,J)-HO(1,J+1))

D1=D1+Q(l,J)/ DX /DY

H(1,J)=HO(1,J)+ DT/ S(1,J) * D1

NEXT J,1

T=T + DT

IFT>=TM GOTO 1560

FORJ =1 TO NY

FOR I =1 TO NX

HO(I,J)= H(l,J)

NEm ul, J

GOBUS3000

RLABjdej dedj twOMrtsHise dldadsH®@tcOdad Yydzr = [z fydzt

1540

1550
1560
1570
1580

REM CHANGES IN RE(DIS)CHARGE (Q) OR FIRST KIND
BOUNDARIES (HO) SHOULD BE READ IN HERE
GOTO01400

COSUB3000

PRINT" tej ®3fH sf)ls 6 dzz Is 15

END

) SHY SRy tBH Q L dz' s Ols 5o

3000
3010

3020
3030
3040
3050

REM SUBROUTINE FOR OUTPUT OF RESULTS
NEXT HOME:VTAB 1:HTABS8:P RI NI+ j iisdj sted uj M¢S d |
dzOf Vg o

VTAB 2: HTAB 8: PRINT/l tej (g") Vs ¢ I5

FORJ=1TO NY

XX =0

FORI=1 TO NX

FL=H(, J):FL= (FL* 10+.5)/ 10



3060
3070
3080
3090
3100
3110
3120
3130

IF =1 THEN XX=1

HTAB XX: PRINT FL

XX =XX+5

IF XX >36 THEN XX = 1: PRINT
NEXT |

PRINT. PRINT

NEXT J

RETURN

[ Odzdz" J

4000

REM DAU ¢

1 OtltOdzy ster twOLBdOSC

4010
4020

REM GRID PARAMETERS (DX,DYIN M)
DATA 7.,7.,100,100

1 Otc O3y Bip W34 dzd

4030
4040

REM TIME PARAMETERS (S)
DATA 10.,100

1 Oy O dzelz@l KB "

4050
4060
4070
4080
4090
4100
4110
4120

REM INITIAL PIEZOMETER HEADS(M)
DATA 50, 50, 50, 50, 50, 50, 50
DATA 50, 50, 50, 50, 50, 50, 50
DATA 50, 50, 50, 50, 50, 50, 50
DATA 50, 50, 50, 50, 50, 50, 50
DATA 50, 50, 50, 50, 50, 50, 50
DATA 50, 50, 50, 50, 50, 50, 50
DATA 50, 50, 50, 50, 50, 50, 50

| sHEY oo WHE|dsiBG

4130
4140
4150
4160
4170
4180
4190

REM LOCAL.TRANSMISSIVITIES (M/S)
DATA 1,.1,.1,.11,.1, .1

DATA 1,.1,.1,.1,.1, .1, .1
DATA 1,.1,.1,.1,.1, 1

DATA 1,.1,.1,.1,.1, .1, .1
DATA 1, .1,.1,.1,.1, .1, .1
DATA 1,.1,.1,.1,.1, .1, .1

36
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4200 DATA.1,.1,.1,.1,.1,.1, 1

Stsi WWdid jctzetisRistSISH Oy

4210 REM STORAGE COEFFICIENTS

4220 DATA 1EZ20, 1E3,1E-3,1E-3, 1E3,1E3,1E20
4230 DATA 1EZ20,1E-3,1E3,1E-3,1E-3,1E-3, 1E20
4240 DATA 1EZ20, 1E3, 1E3, 1E3, 1E3, 1E3,1E20
4250 DATA 1EZ20,1E-3,1E3, 1E3, 1E3,1E-3,1E20
4260 DATA 1EZ20, 1E3, 1E3,1E-3,1E-3, 1E3, 1E20
4270 DATA 1EZ20, 1E3,1E-3,1E-3, 1E3, 1E3,1E20
4280 DATA 1EZ20, 18, 1E3, 1E3, 1E3, 1E3, 1E20

1 OGdzj I§ Bl s O

4290 REM RECHARGE/DISCHARGE (MIS )(+/-)
4300 DATA [, [, {. L, I,
4310 DATA O,0.{, [, [, { d
4320 DATA [, [,
4330 DATA [, [,
4340 DATA [, [,
{
{

4350 DATA [ ,

d
d
d
)
)
4360 DATA [ , J

Gy Gy Gy Gy Gy G

{
{
{
{
{

3231 j Y olfOpRO, fwds] wjhjddji ko

14 Voeds | tcOL dztsfyls dzr j fma j o3 wg dzw 8 Is fpw
Oz fHtotsmiskzy Mo j i3z { tstzbty G odz totfOte dizg @ad dxc
(3,29).1 sdzj s ffls Fdzdzz YO  d3:

hi-l,j (t+ aet) T|i-1,j/a§'X2 + hi,j-l (t+ aet) T\]i,j-ll GQ/2+

hij (t +aet)(-Th.a/eex i Tijleex? -TJj1/eey” -

-Tdjl -l @+hogt+ Tl a8+ (3.2.18)

+hija(t+ QT3 &= -qi -7 hi(t)/eet

f e 1,...NXd j=1,..,N.

l1ted dL ohjjflsddsez Ho 52 dzOW MmMdMmlsj BO dzd dzj
ZOf siggdtat ). 1 OyOs M dwOYO M @@, = O HIEDYW S tetis @ i) -
Wddz! steOydd HBHL jdiidde" 7 otsH MmeatsHdlsmw, s
dzd dzj @ d&z tc O o (BR. WM Asdzj Hiso Ols j dz' dzf d3d o t6j d3j
N &zOJ Bsets o] HigfzPH Jo.tej ) dgd MH § dzOIs! 1 ISt

mdmisy gz o BBSdzdJ My OB o dH () Ul fpkzd SE
@zO0f tod d3d t
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(i ,j) -1I¥NX+i= (] (3.2.19)
Istso3jtsJ>|dzts LOf dMOIs! o :Bdzj ] EkZHBB A o

a achi (t+eet)=bx , k=(1,..,N); (3.2.20)
(ag)-1 st BSONBIJayN= (Nm Nu -yd s kL dsgwofls s d
L dzj d3j GEs)stBH dZOC 5, (0o dzO dizz @z .C Ox © & B d st
CtcO2 dzj 2 a3J te fwls! 1 dzj d3judslists o ts Isdigts ) doln
CL VW dydh dels &z ul3 6 o sd3d sted ud MS d B= dzOY
mMemMjHdzeds M dzdd3 kL dztso . [ Mdzd 4 tetsdzlz d3j to
fpdzy Hiz® M dJ  dzj d3d dels'

akk:-TIi-l,,-/ xzaeTii,,-/ o - TJi,j-l/ aeyz - TJi,j/ é - /ﬂi,j/ &®
Akk+1 = T|i,j/ o Ak k-1 = T|i-1,j/ o (3.2.21)
Anx = TJija/ *; akrnx = T/ E.

r o 02 OMMdslstcdds fteddzj o6 o tsSH tsdzts M«
L dBs8.1 G d p&3j2.12f sC @ Oted ! M Hots2 dz" d3 d dzH
s M€ Oakdzj ded J 1,1z tcf azgz@y yOJ 5 2 & 4. dz'

[ Obtccay)@ d3( JIs BN 2 o©dH:

Xm  Om [ L\
/XMXOX\OO[ 1\1
I m QO [
mo o mofm |
a=l Om [ m mOM, | (3.2.22)
[ Om] MXMOOX
O0OOWmOOXXO
O0OO0OMMOX XX
&OOO@M O X

GHY M BLA&ZOYOjIs dzj tOo dzr 2 dzlzdzt 1 dzj d&3gj dzls
1 dzj d3j dals " dEgjdzétc O 9 dzf

112,434 1] 2|3

1,212,232 L |5 |6

323133 7819
tdm. 3.2.12. dstOod 0w d cdztss Odz' dzOW dzlz
9 oBHBdMd » cettedL sdzsOr 3°3 kL &

sdfisi B E@RANEEE®&S tjih dls' B yd &
1 0dazeyh das drejifmlsde 8 dL ded- WwWodwjls!
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[ Y StcH Odz0. [ &z Mdzts 9hQjdzlzd dz© Mg H)dg,.J d3ry ls tk tc @&
dL o34 dzwjifrjsihgw |, d3" Edzdzsy dd3 kZteOo dzj dzedj dzO €1
CtcOlbdts] BGHhSE EttOody dzd¥ € Httkze t®gE.
PtcOodzj dzgdJ dzO HJ O@OB 0Oz alzs 2 W @il jdigh dids) yIs J
ofmdrn §tsMmdzj HEzE NCHO Isteids Qo ddgsdadsXe &5 bk tc ©o dzj dzd
Ylsse M [ktcOo did.dizds O datize ¥ fizd M! ©WOo dg' 3 dzlz dz*
¢ MtgtwcfOjL HE dzd i3 deso 5] o bBtets] EktOo dzj dzd
L dzj did(els My o 52 i dijddjed@ls )o ' Ylsj d3 S teOlsdz § d
Mistolis@C dd3 tsBteOL sd3, Ylsts5BQ,Mlis Bdzts 8 dixzdi3) ‘dzls tc C
dzlz dz¥ . ] tcsHESdZy O SOCdd3 tsBteOL 543, dz'
BOtedyd2 © odH] ojtemdzi?2 Ibitcjlzeotsdz dzts2
f sHiMisOdztseo C 52, dzOyd dzOw M { tsfrhdgjdpQizjtesi Jtalz
f 5C 0L @®dp®)2.1430

[ HdzOC t5, f sM¢ s d)-Cikzls sd30ts @] tw) JOY J (dzdz@W a
ZOC Of dzd o Oj sfqw Mo tsBtSH dZOVY ff OdBW s/ . [ d
sB dzOtczyldz, sdz0 dd3j jIs dzj dalsigj dzlzedz) Gi3ls tzlg ©
ftojH] ZORH, ddf ddsf BH N cOo O dzOdzj ¥ & dz\f Hsls fimw
dzz dzj o " di3d . - 1 [lsjsdzls Oz dz$ yd w dzz i3 tOydd L &
ZzOdBtsdz! " j 2 tcOL dgsHndg™ %o H afifdginj Higd) = kL dztse
o 5L eigEFF(Nm-1 ) +i,Iss MOB" d@3d HOdz! dzgd i3 Msmj H W
dgdzH j S Mz esbsHsids jls jdzORSSH W IsMw s.or hlj JOazffyg
sls Issets, Nisdsddpusizzddj ez j &3 5 Missdzey@®d J
Mistets ¢ Od3. CCBdasd3d ydz' d3 @gJ)Is sHasdyy J LSO ts dasidg
1 dzj d&3j dzls s @0 LO HtjH]jdZOB]d dzj dals” d dz0¢
BAdsd Yy o) (o dBBis)tedHy

Ak = | MSHK ; (3.2.23)

[S-fsdzso d dzO h ditcd dz@ dzj dzls '

(M+7)

fs=M

(3.2.24)
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8A3333g 2o i3 g 29
2 x0 e . 0O &0
aA\3333p Ap aBA3335 A9
333330 &XO Y FA3330 @O0
0O &0 e 0O &0
?33332 ?9 8?55\3332 ?9
o b

513333 6 ?f('j 5133336 ?’f@
[=S] 0O &0 =S 0O &0
#1776 Ro 2205 &6
VoS TS mr v Fow:d 29
a®0A335 B0 asodl® 0 280
Boass 0 BO Foood H9

tdfm. 3.2.13. wrj@ObduimMis] MYy dnerdadEts HEidslasH d

0 O i dzj dzd v f tetsd dzdzs IPdE e OdzO  dzO

MS
e

*®0Q® x X X
® o X x XX
® X x@ x %X X
X X@® %X X X%
x Xx@ X x X N
x x@ X x X
X Xx@Xx xe
X x x@xee
X X XRoeo o

M

.14, unj®kO MERtOdsy dzdV § sdsfyOls:

lted Muy bjsdihf &@2.2800akc sted s d3-1 § O M@ @RO
By dzts dzj eS¢ ts ftedmf smtse d s+ C dzj dzlstsydz d
ftesd mna SH J Ists {figEECodzs ot i3 sstejpB & O tcd gipt
1978).

[ Mdzd RBO&BJ Y@ B sted ydzO, o tsL By dzO H
l a3 Mlss yj dzts?2 § sdztsyr ZzOd3 dzzy dzts Misn tc O dz
i s dztstd Jp.A9 . 4 56 &zO3z®3) f s O o ( dzlz

ak= .8, G Hgk=au H dzM>k (3.2.25)

X X X X
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tdfm. 3.2.15. uwnjdB0 Mso©Odj dd" § sdshyols’ A

BsHjdvn Wdd scOydtsddzsets §slstsCO
qI3J lsteq’udz(a._ Jn ch)d@l‘GWrsteHBrdgudy n dz,cjlsmls_dmgd%,:
JIs Ists dcglsiEBzB ey tod d3j dzad d3 SOC % j o Bt
@%;gmduO fnd misd d3" &3 Tpdodiiry didstdpivy deCie z ¢ G

J v

fdzd tOL & EsMOEOdz] dz, Ists5 BOIted yoO Mmd
2 9 HwsMdzjHkehda h OEOR o tej WY ad"
jd& (3.2.20). ] 1ty Mzzyoj. f§ted
Ofmdets j Bz 3¢ @ m@L dg@ d®jj lsfnY  dzO - H 9 O
2 ddd,y dff 29, j tom AR[.2 HtOer 2,

& —

g3 nNaoF
—~Fo0 §Igo
°cazg  0-%

(3.2.26)

“ NN

{ MdRf 1 sts dlstsetso OW BOIsted yoO, f sdzlz yJ da

| OzmMMDBOtsd ye OS] oy dts ff sflstotsid s
CL WWdydj dalsr dzdyJ HJOEBA&Odzd W o dgvjtdis mw
Csi WWdydJ dzls Od3, Colstssr Jydlefddzf Yz ¢ Dipe
f sHMIsOdztso € (. [ d OG sdzOdz! dz' d3d | dzj d3j dazls (
dmMfsdz' L soaOdzdz" j] o HttsyjmMmy T HMIsOdztse €

sB 5L dz20 ytg fiFR.14de® dzlz C tclz ¢ dz' dzd { dzj d3j dzls O d3( .
tcOL dzsy j dgd v (3.2c2D.) g Wadlfsj yOjIs o mj W Ho O |
sftcjH] dzvj ¥WhY da j ist®Ole dZj dzd v

N

a LV, =Bh (1=1,...,N (3.2.27)
M sMsesd v ds?2 §sHmisOdse Cd, @it dg&Eo
A RA(E+D)=V, (&1,..N) (3.2.28)

?=1

6jhOjlsfY ©BEOlds?2 f§sHmMsOdss S 5%,0¢d0QF
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H Oc SRaRilz' dd&3j JIs Btsdz " se s L dzQRaghky detsls ts
MsrtcOdzV Is! o d3iMlsy © tHAS2 Hobknd3j todzts? ¢
o fJteddzjtcej Irclsc tE®d3dzjcdgO dRIpty Misj B3O EZtcOo |
tejh Of Ismw M dmf sdz L s9 Ofey F tH CQUHE (s 18 dzis B30
dzj dzssydzr = dBOIsted y.

lif1t0fd ¢

Ajd : tihjddj btOsds dzd¥ dzj MsOYydsd
B lsB.H BB

losHddr j HOdzdz | :
sO¢ d o flidtscsus@Rzddydj sl fif st gy Bs@ Hizj ™

mMoj &3 o { ldgjclddHdzdelg) v Bz 2 HOL detsdzy jIs Iof totsd
MOy tsdzOtcdzsec s Msmisswdzdw. CIss HBMIsdc O,
o HEEBIMAOUWEDS dizdr ot ofjrs kL dzOR L O df
L OHOdzdz" dz dzOf tstictisdils H¥e H Y to tgjddglze s dz! dats § L dzO
Btsdz' " JHddedyr .
l " atsHdzr J] HOdzdz J :

-l tojthvdzy COYHBSEES h OO 9t dij dad ;

Sl jLsd@dstedyd M dd dOhpt(r ftod otsj did «

{TdmMOdedj (e cOBGE

dlstetsC s sdizsdzj dzls Oted d :

10501350 | o sH f OteOBj Istetso d H Odgizo s I
5§ jtcOlste® HOdd » o Ctdyj
4000.

10701120: 1 OHOdzed ] t©WOL i3] tcdzsMmisd dBOHMJoe C
1y de Hsfsdddlsjd dF j d&BOMMmd
mMdMmisjak) d ¢ tOoly YOOdstad YO
dglstsyds 2 S O00Cls] to. R Y tsdz!
Colststets? MBRteOdw jIsw Istsd €

13702070: [Hddz h O o tej d3j dzd .

13801620: t OffsyYes j S st ® (BOIsted y Q) fiyd M l$ jisds
mMzj Hizjls o' ff sdzdav Is! zO0 , SO H
Ldzd 3jQletbbe § jJted L Of dMmr 2 O Ispw o

BOIsted y" .

1460: l1akL &z0r fp L OHOdzdzr d3 dzOf St tsd3
L Od3j dghg IIs W

1570: L L dz LO ftejH]dZOB &sHJ &zdk

poBHYIsMY wfEr o, MPss d dL &
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Jetseo Odzdz" dz d&zO 1 s t6 s 3.
| dzd Jd mdMmlilsj d3r tcOo dzj dzd 2
sOdzts o Gy St @A O H dzv 3@
YJj dedz j dzOff ster s - € Bdzyl§ 6
jtwel sy, HsMisdedzlzls dzd uvx.j d
JdZUﬁZ([fJ(DHdZW mMdzj Hze h Jjets h O¢
f totsc tc Od3dzy dgdW ddz' stcOyd v,
HOdz" ff totfOdp tasifipisiCuigdls v ded d L o3,
( mMdzd w@wdeds e L ditsdz o tej d3d dzd ,
Lde)quzq’W mMdzjHzjls Mydls™ 9 Ols!
Colststesdy d3j dgv j sfqpw dr o j dzd yd d
30003140: 1 otsGtcOBRBBO o o RGO tcdp@ " § JYQIs
O sil(i). [ Osted ykz f sdzz yO¢¥ Is Is 1
9 jClidCcdsLe tcOls j ) Ho ts2 dzlz®
3050).
40004360: [ f j tcOIsster HOdzdz" »n, B J MY jydoe

1 edidgz) ded J :
ltecsetcOBBO dMf sdz! @ dsfive s H dgvj  tdf Qdigugyd
ftosctcDERpPOj tc! d3F By Jj B3 dMftsdz L sea Ols! BT
4 §fomovwm! dj MRy 6§ O Qlda] . tc] Ll P
o toj dj=dPOfm j ¢ &z dzn 10 ®Ftzp H dzd Is1PCey | etz figdsi. ©
s OB dzd yo 3
tJLEzdz sldse @y yyf tod d3Rtce© f totsc tc O d3d

lrjisggibedui Medj dOfser (& ) .
1t a3 ): 10694 ¢

50 49,6 49,2 49,0 49,2 49,6 50

1630-1970:

1990
2016-2050:
2060:

Q
h
H
dz
[
a3

—O0

50 49,4 48,9 48,7 48,9 49,4 50
50 49,3 48,4 47,7 48,4 49,3 50
50 49,1 47,8 45,3 47,8 49,1 50
50 49,3 48,4 47,7 48,4 49,3 50
50 49,4 48,9 48,7 48,9 49,4 50

50 49,6 49,2 49,0 49,2 49,6 50
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3241 jwodzOwW MR jd&30: RIjttOyddzdatsj tej h j

[ Oy d ftod orhjkzftsdwdklis' 7  dgjdgQ@a]2 H
MertcOdzgY j sMw § sSilstej Bdegsmis! o BBdz "52 5 J
ftced d&BBHjJtcseo Odzdd f tsHL j d3dz" = 9 tSH f st
by hjddw, ( zOf toq d3Pne), [ deqf dsdis dzczid > wi @Y Is v
sBdi3y JORBWIS]. roxd f¢tod dgp] ddef jfgesmphdd
Hsdsd dzd tctso Ols - BzHEzIls ftow d3r j ddigjlstastn d tsteigd®
d3d IstsHT BzHEkls ddj Is! 9 Oy dzts ] G H §izO qfjlsdedcjO 1
dzy 5B ~ 5 HLJ@BOAzjddzd dzj 2 dztsis d .

HOBE?2 Gkt ds?2 Mojds?2 dkjtoydsdsds
[142¢tB0O. Oo (izj (BAMBH HY(t+ &, i3 § sz yOj B3 Mmdzj
ftcOQoddzs dlsj teOydd:

by (t +a)= f(hi-1(t +aa), hij1(t +ad), hisgj(t +ad), hijaa(t +ﬁ)):

IJ+

—(QIJ+hI11(t+<'ﬂ) '“ + hjja(t +od) Dlyll th

TJ.

+h ja(t +aet) " +—’ h.,(t))/( “ + [)')',jz"l + (3.2.29)
LT T
DXZ 2)'
( qdzd B" 3" L dzOdzd o J dzd yd dz fo!fry Lats O3,

s Hdd~ L @08, Bz0 dts & gizds™ B ' (*@e‘f)ﬁnﬂ@dlis@l@
COC dr 1 Issegt dzj L dzOj d3, st twOmMMmydlsr 8 O
Yyomisd ktcO8.28) dz@ Y Gp( § tctsB dzts 2 ftotso j el d,
Mettej CIsdtotso Odadzlz o j dzd yd dzz dzOBBR.B)YO dzO
1 t.od dlsj e Oy ts dzdzts 2 e j d3g ted h J dad W e &
HOdz! dgj 2h jd3 Bjtklsmw COC datser j.

hijt+ & = f[h%ig(t+ @), "Bt &), Ry (t+ &), hFaa(t+ 8] (3.2.30)

(dz dzs o 5 j-fyls Okisls
[Eydts §BCOLO0OK! ndv Mdhlsj dr ddd 2 d&
JdstcOydtdedy 2 (ot Binlihdy ROBRRAIS ] G
MicHO MotsHdlMw € tjh jdds { Ilsts2s hgicRils j
dOcdOd ¥, GL &OYOs " j 2(Q) ks deff@gid y O
Bjjls Mos2Mmlss s

2,3 ¢l (k=1,.. ,N) (3.2.31)

fl dzj tOo j dzMmis o 53, 9" Hjtydo Os h ddizlmw Mmistets
L &O R ofMmj Md MatHdBshldr dgex ddg dzezts iyl
yd dzdztsmisd SCod@3f: ¢ lsjtcdesets otej d3j dzd o Mj G
L Csdzs di3q (. 4 bMmdsedjd Hokr §sfttOstsC

w
W
9]
H
d
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LYW iSIsdo dz ds. 4 ZOYUOd&O & Jmy bt @ddj &
f0o 82 YOMIS32.30)K Gdzdgjsdidyy (dgs BV ag' L @H S H 15
fl fjtotcet. uhu@EH®) qLhiz@uatdygL o j Misder ¢

Bsdsj @sEHO & o Offfrwddsy o(CJIdRL BBKE &' dst

dMmf sdz L tso Ols! d 3.2.30, fifistaoysd ash ltefy(d ts dzdzlz
ho(t+ & =f(h™.qj(t+ 8, h™ja(t+ @, h By j(t+ &, "5 (t+ @),  (3.2.32)

ClsO Mo j BO dzOL ™ o OjJsf? H jdsiis.5 H BYEO | O s
LO®) &z0 o' f sdzdz¥ j Is fi) ) dz® o b 5 BG ldsg wi ) Sddls j ts O
SHdSes b O & d fipfits desQ datgidily) s delz' Thise dz 4 dac
Wt +a). 1 4 B MezyO] & &Bsyjd sOSyj dH
RO tcOo dzj dzd  , dzOYd d&zOW ) fsMmdzjHdj e tw
GZOftcOo dzj dzd?2 ftoj HESlSo e®N Ojls &j Misdz j O

loajHjdedj SClsO Vgap@g izOydd By ils EMC
sttt Qiftd™e® o fdmOdedy & dljteOydsdady &
LOf dMOd&O ¢ O¢

"1
OX¢f
Is t5
dzd

hHi,j = hﬁ]lﬁj + hi,,-ae . (3.2.33)
[ Mdzd Coupldgizdy Ojls M jddd, &
Cjoi 5O S tete § Is e st Whtdddgpy Qs 1.to j 2O C
HHi,j = hmlﬁj + Raehi,,- . (3.2.34)

sl WWwdydjdels toj zOCMOydadd dgg dizl-3 tso @d
wWodzw jIsmmw C st WWdydJ dzls s By B decjOtgsiste jsdg@ ©an O g d
ks MARjBO dlsjttOydd twOMARBHJIMY. 1 JHH
CBEHO CoiWWdydjdas tod-Hap$ fn@Q o gbdzd totfsty jj Hnr
dlsjteOydd CtdjBdzs Isfw Cdts tojh j dedw .
dBOd dscts (O @ydd dos @O totg d BPM). t J
JNde &3 B IssHBER IsOEMHJ arjodadj] Istifvin {fj]ctas]
Y

| sostew 5 MAatsHddBsMisd tojh jddw, o dalz)
d s misd, fted Coltstetsdy " BeY J & OF
YJ deddis[jy jtddedB HisMIsOlstsydaets Atstetsh j j.
J Ismw ftsctcj h desfls mMd Mmils j d3r z tc ©9 dzj
YJ dedzr 2 tej L zdz' IsOIs d dnjdiindsy dzkz ez tetfo o telz) |
s EHBOo dzj Iso BV Is! @, Qo dzjsdid ¥« tsH dzits dztmd
rij. } setej " dztsfls mMdMmils j 3" By dzts sftcj HY dzd Is

d= T%){r”‘ (3.2.35)

N O
&T O

W= = = =~

N@ o @ i3
TRIR]T
N = NI

SsOC s OdkRso dlsmw d&j d@ M L OHDdEksG ts
ftej CtOh O &3 d dsj @ Usdssy dats sy Yy sipdzj C OYH S
Bdasts oo a3 Ued dez g @E OS2 Isd UsGf Ji L disch i lsf,
SHA&ZOCE, oCts g s ydBMmisY o ftwtsyjHktkz dIs
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LdzOj &5 HftedBdzdL dlsj dzi dats dZJlStSl{dZ»tSfI’JISJ ftc]t
RMMfsdzr L v Wistedgzdzze (3. 2. 35 0O ydzfls 535130 15 Lk
sftcjH]dz dO dL MOBs?2 BisdzJ hhisd0O ¢ Hs@dedits dg dho
dlsj tOydd.

D& maxoh | . (3.2.36)

[T )] SO OjdB disj .@twdl%dziidlgdzt@cidﬁ“ﬁlﬂs?
OB fsdzs Isdzs? o j dzd AU iz i) & g U. 9 J Iddiiasiftgz® 12 | Is
dzl CSBlsstots? thiststotsy detsMmisd . { Mdzd h O
SUJ dz' d 3Bgzdelijded "f 6 Hj ZOR GHdSEs " OO (|
syd dz dzj L &zOydlsj dz' dzr . ( hMdzd W O T dcr ¢
H S 2 Mis d B 2 dj s txizsiftéRstd Qusfpivy I Ofistafjls® v, ¢
toj " jdadj BHEMHAG I 5] Mtyvls d Mls d dedets G ts .

[ mdzd 3" dzj dMYsd L] @ HaBEBdss 25 HEAEEH
dqdzn j Sz € O HsWBzOfHadddl ey IFfud IsT 9 OW  Mmls t
WstedBz dzO-) j @BMHA® dd3j jIs MmdzjHEzeh d2 odH:

a a,hy' (t+Dt)- a a hyt + Dt) + b,

M+ t)as . (3.2.37)
kk

f k=1, NXNYd &Olstedyj 2 nd ddzs® & o tezj izl d
(3.2.21). 1 ftdd®isEH M @ dje @ dsuii SHsHdzv] O
tj ZOCMOydj?2.

lpdiatoeffo 3

A dz t dhddedy tcOo dzj dzdwv dzj MsOydtsc
COBMEs j2 (6 dzjwodts?2 MRjki M dMisd Lt
o jdzdVv EZtcOodzg) de@dH jtfias . 4 Ok

losHdd | HOdd j:2.C0C o ftosctOBHE)
) 5 B] d3tS, dAOERE Hzj 5B RS H G A3
Cdljted? MosHddsmisd (dOdesd h OW ot
ER
-BOC Md B3OdiM digs jd sl tOyYyd2, HsfbkMEO] & -

-t WwWdydd dzls Rigd d&zOS moOydd,

~Bdzsy dlsj & HdY Hdzdezs b Od @6k diizd
By desMmis! ko j dzd ujDdfied " ODds@s § Jsdzd @ gzikd
HsSEts h OO0 o temMfbSdydrsaddd) @GBGCE
s bdjdz hdls! Swsddyjmlsets hOcse 5 ¢
PElsjtedts] otc] BB . UYlstasd  fitsldnsizly  Ha@dul< dz
Bisls B' Mister j oL ®jsdejsded v dz@fitztisO, it

9 sL
¢ O
BN
C s
f tots

o
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LOdRj HdzW 9Isivagz Mite®L 2 3 j §tsmdzj o9 jHj dedV
SSlssCO (98¢ dzs yow L OHdRjd=B)~ SHiER d ~o300O (]S ta
o tod d3j dzd , O L Dis@Ey Jdlazlsg Mels ‘O dzkz o j dzd u J dz.
fsMtcj HMlse 53 dBdets ) d Is j dzw Mslse j IsMmise iz
dL o3 dag@Afftstcts o
Il " A tSH dg H Odzdz" | :
Qtsdzo[u;fr]lsats hdgtse dlsjtOydd,
-dz0d B sdz! N OW HEjJEds jlkjfedt j o5 " DR J dIsj 6O
-otej 3w o Ctsdzyj S OYHBSEB® N OO 9 tej d3j dac
-fr Ll btedud MS dit, @l ster dzO o tej A3V

{1dmMOdedj Y§scLOBd :

ulstets S s tsdzd3j dzls Oted

10501300: | 9 sH f OtcOdRj Istetses d H Odadz = .
s jtcOlsstc® HOdzdzr = o Ctsdzyj
400Q

13101400 t OffsyYo sHisf teso SH BsMIsj 2 dgj 3 H I

14301710: [Hd dz h ©OG. 9 tcj 3 dzd

14401620: [Hd dz M ©Oc dlsj tcOy Pd o & izt fad jJ dzC

14701490: [ J n OdzdL o3 dL d3d dzj dzd v dzOt tcP bjxad
ftesyd mMmd .disj tOydd

1500: ltesf 2ME GtGOdzq’u M LOHOdzdzr d3 d

1520: ltesfz2mME L dzse dzOR tsHWh o Mmw
o BHSdsMdtse s etstedL tsdzls O.

15401550: 1 tod B dzd 3 j dedg’ A tste @fy V| vdets fiyls .

1590: 1o CtcOh j ddg[@Q dOBgBER Mz yo,j,
HsMisd e dzz s O.

16301660: R L d3j dzj ded J | GBQ.Istcd Yy

17701770: | f otsc tc ©dzd3zy ZzOG dz sSOdzd § / BIsC
L OH Odz" dz0d o tisfy 1830 s IsHj vdzdezjdgld  Hud.
 Mdzd ©dzed BEZHEIS dL d3gj dgw Is* fmw
odJ dzdyddzz mMazj HEzJ s fr]u\c[lsra(alsJ
9 (tlstesd tsded dL dgj dgv ¥ Isfqw . D
BEHjIs dfLHidg df j tco 5 dz0 y O dz! dZISGIS

30003130: 1 ctscdg@ 3o " 9 sH O dgdds tetff jyy O Iaf': J L &
dzO f t )P

40004450 [ j 6 Olstster HOdzdz' &, B j MY jyde

1 ted d3j ded deq J :
15 fescteOdd] ol sl w2 ) jo OliyjuS Mlsso 5¢
ftod di3j 6 f tdsle WOUBKRY 5§ OL Ot dz'tcls Ols s o C®®) U9 to
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s [ =1000M ] § . RMsdz L zj ds" 2 - ER=PBSdc d I Ofy g ¢
hOecO 5 otej dsj dod o ( is tex@ez 1) ff thgfls=tsM0QtAgE Sd3,
{BdMidujds OCY] ydmds hOoese disjtOoyd
o tcj d3j dzd .
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v OB dZ3y O
it JLEZdz sl twf@muytcd di3j IO ff tots e tc O d3d
11 jLl btedud MSdd dg 206 | vdmd
otcj d3ddlsj toC

50 | 496 | 493 | 49,1 | 49,2 | 496 | 50
50 | 495 | 49,0 | 48,7 | 49,0 | 49,5 | 50
50 | 493 | 485 | 478 | 485 | 49,3 | 50
50 | 491 | 479 | 454 | 479 | 49,1 | 50
50 | 493 | 485 | 478 | 485 | 493 | 50
50 | 495 | 49,0 | 48,7 | 49,0 | 495 | 50
59 | 496 | 49,2 | 49,1 | 49,2 | 496 | 50

'Sooo\m»cnhwr\n—»
PR NONNNNNWWDAOD

3251 4 Wo dzOVd EpfOjydf®dedetsy tjh jdzdj kZtcOo dz

JHddd dL f§sdjHdd- d §s§kzd'dd2 ~H a3y
bLdzse dlsj to Ol tsizaztzek) IO d3j (SBHISSH  ff j 6
ROf wOo dzj ded2 Hdzw dlsjwOydsdedesets tojh j dad
(1 dMmdsd dz, 1956)M W tzteHizOfy, 1956). YWdstdhsyj sOJ s ts,
btcOodzj dzd2 d dljtwOyge .

t OmMmdssisted 3 tej " Jjdedd EztcOo dai(dzdfikO o tfids dadf
(3.2.18).Clsd o I tc Ordyj diaff 20 C NP Ysstetso & d fiyls ts d
NY zOf Stetso MY deBftsictso § Qo sets s fijzg dzg o
ofj dOftster L mMMjHdd: CtdksdksS o §tOs

ANELC Df;)”w-l +h (DO 5t Tt ;y
3. nmr. . h .(t+D)TJ .

_ ] _ I,j)+ |,]+1( ) ] :q”_ h(t)/ﬂ‘/Dt- 3238
WZ WZ WZ 1] 1] 1] ( e )
hi—l,j(t+Dt)T|i—1,j hi+1,j(t+Dt)T|i,j

' DX’ ) DX’

feig=1 - NY.

b dZOdzse dydzr d3 SBOL sd3 dBsydzts L OFf  MOIs!
L dzse 9. MistetsC §

h.,,(t+Dt)Ti
Px?

" Tl T, TI,
1,j +hi’j(t+Dt)(' DX12J _ DXZJ _ [)3,/121_
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i 1J; i /T/*i,j) hy ., (E+DOTI L h; Q) mr i
Dy? Dx2 =-q; Dt (3.2.39)
h®+DOTJ ;R (E+DOTY, ),
Y - Y = feiEL - NX

(Mdzd oMy ! LRI tedud Meaj § D tsde ™ Y
FtcOo dAB2RDY (3.2.39 dL o j Misdzr dzffaett dqu oty wass
tcOftpppsts tsBy MdMmisj d3r PtcOo dzj dzd 2 toj Is®J 3"
HdzV dr tedn jddY f§tiste]jslizjif®2.39yjddds] JdiO dets

Ah ,t+Dt)+B h,({t+Dt)+C K .,(t+Dt)=D, (3.2.40)

fied j=1- NY,0 fd @a23ePdj jIs o dH:
Ah_.(t+Dt)+Bh [t +Dt)+Ch.,(t+Dt)=D (3.2.41)

fted=1 - NX

Clsd MdMmlsj &3 IstedHdOc sdzOdz! dz" j . Rn t
Odze sted Is c3dzdasP to st di3” X &3 OHZDEHRO M O ( O k] o34
1966)

l T Bt o COyjfMmbe] Htoddkj tc® EktcOo dzj dzd

B.C, g § 4b. g
63‘3‘282(:2 OaEh?J 8 EeDz(:?
:A%Bscs 82131 0 $D3 8
& Qg. gae. 0
o S o= & (3.2.42)
& o 0 x 5
& o® 0 x 5
& 0% 0 x. 5
® 62 gae_ 0
& 8 5 & 8
C A\IX Bux * ?th i 0 o Dyx +
B tiSbktmMde ds stk df)j(d 1 ovGs tedgifpthixfly ©
F=
B - AR,
(3.2.43)
:Di_AGi-l
T B- AR,
ftcf,=0 d5 =
F dG ftiHMisOooBz2 s St WWdydJ dalsr mdfr

fticoj sp@BRdBso9 1 CodoOdzj dzlsdzze o jtorndzs ¥ Istej
H OG sdzOdz! dzr d3d + dzjldzj dzls Odzd, tOo dzr d3q
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e
©

W N
1:0:0: O: O: O: O: O: O: O: O: OO

BRI BLBBIB Y

(3.2.44)

OBBBBB BB
(@]
8

tdhdddi Mmdmlsjd fodzyosls, {LsOscC
ftsfdzj Hdzj 65 EteOo dzj dzd v :

hux; (t +Dt) =Gy (3.2.45)

h,t+Dt)=G - Fh,, t+D) Hdz¥=NX-1 - 1,

[ dzv mdmlilsj o3 FtcOodzj dzd?2 65 MlstsdzB yoz
Odz0O dzts ¢ d Y dz0.

[ J IstBH | ADI RBsy 4 Is B Is! st dmMOdz Mmdzj
dMrsHdsets §tojHY sdsy jddH (t+5Bt), & dzdeyd ddjj dz
MdMmlsj Bz EktOo dzj dzd 2 Mistets$ OO fLAe tShyls tafa ¢ P f
flstesC & Bjty &3 tojL ZdstseOls( j fif dedn dzdzit zd @z
dmMfsdz LEzjd3 §JteosdOyOd dets IHisth)jdai § SteziOe O
FtcOo dzgNYAqRtctsC d3f f jtoj B h Oj dsifw 5 teOL B C
fdzso O dz'duiffts toj L Zdz' IsOlsrls ts$ ts frpdgj cadBagciisis @& O fo
mMsmMjHdzedes MissdzB yoO=a. StSGHO ftsdizzyj dets &
MssdzB yods, BHddz " O dljttOydd MmMydlso,j Ismw
mMdzseo © tojh O d3 MdMmlsj d3r fts MstesC OB d Mmlis
{4ty d3j dzdz" ~ dzO ff 50 ofigky tebis[W @ez Yy @d3 frHstEs H s ls «
mMrtsHd B3 Misd . [JHd M LODGde i dzd dzd . 11t6tsy j H L
w g dzw,jdsjinwlkz n,ddisfg leiAls?2 yd o 52 . | OtcOdzlsdtelz j Ismw
dazd s M damw L dzOyJd dzd 2 od &zduddz MmMtsMmi Hde] -
tcjLEdz sOIstse dlsj tGqu’ﬁ'j(t+H), osLHdggtsdzd | d3 Offsldc@fta
L dzOyj dzd?2 dzO detsor j, fdzzyj deds j © o] H ]

4

A= |~ ||| = | ZE| - ki -

z
x

—

”
~

~

v
1 2
tdm. 3.2.16. w&nj sdujmcdj sfdmoddj d3jlsts
11h 0e¢ dbjigoNge ds JHBSo®wPEted yo - j &4 stedyd M¢
4itcOmMyuy Is & s azB
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I fteddjte] 4fsE@Oddss, CO0S d&OHts ftsd

| ADI . [ dz t9fydzEQRIBANGEGE] o | B3p dzdz®B 5lsj ) t5q ¢
[ &dzC o doMmls O,
ltd1tof4 ¢
Kjd @ tihjddj bktOodz dzdv dzgj MsOY(dtdzOtedz

5 daj ¥ oges®) BR)J GAAIDI -ty Btz P B

lotsHddr | HOdzdz" J :3. COC 9 ftotsetceOdzdzy
1dzOu4dzq’W zZO or" RnfSHJ :
-ydmdzs h OesdT;dlsjtcOydd,
-dzOo[BtsdzJho[JH(ij’ﬁgStedj)angqic;dzO: Isj Skh jGets

ot jOypy Ctsdzyy COYHBGEBS N OCO otej d3j dzd ;
i jLsiibtedud MSditHERY ster L O ot W

{ ¥ dmatksg§tcOdd :

dlstetsC s tsd3dzj dzls Ote d d

10301280: | s tsH f OO Istetse d H Odzdz 7 .
S JjOlsstc® HOdzdz" = o SCtdzyj ¢ te
4000.

12901380: t OMyd s BBy kL dzsots?2 o BHEGSH tolso =

14002040: [Hddz h ©Oc o tej d3j dzqd

1420-1940: [Hddz "N O dlsjteOydd o ftoj HJ dzC

14301650: t Oftyy s fistsdze yoO 3

16601880: t Ofrlpuy fs Mlstess O

14501680: [ j ~ Odzd L d3 dL d3j dzj ded W dzOff tc © 9o dzj
H(i, j).

15201750: 1 esf 2GS ctOdzdy M L OHOdzdzr d@3 o
BsHj dzdtckz ] G3sects o sHdMdses ¢

1920: stedlsjted?2 MmMatHddBsMIsd

19902020: 1 j o] MdisIste] ZOIsted Yy

2030: Il ftesctOddzy ddaew ddz secOydw/ t6C
t=0d MisOs Ismw dzj dL d3jTzdz" O3 dze t
CdescidZW*‘lsfr]W ots otej Y ged o j ztf yd
mMozj Hizj s Muydlsr 9 Ols! dzO C O3 HBd
gL o3 dgv & Isfpw . v DEH Odzip Pdzd3g ls b
fjtootsdzOyOdz' desdzglz L dzOyJj ded ® .

30003130: | ' S 5H dzO% f teSCEtELOBRO HdW f j UC
20 {f ts k(is j9.
40004380: [ j 6Ol s" , tsBjj fplfjjy dbiERsH dzr j
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} od d3j dzj dzd | :

ltosCtcOBBO MY sdz! L s O,dzds o s tHfdgelisy je O ¢
I sOBIMYSIC OL Odz" toj LlzEn Is@&O'TN tc QARG ] ¢ .
zOc s otjdiBjded d Ctodlsjted?2 MrotHJBsMIs
OS¢ o ftodd3d B WfjtedshaOsddy | das SOS Y4 udma
COYHBSd NOG] B ot d3j dzd .

v OB dZ8f4y O
t JLEd slge tw@muyted di3j4 0 f tots 6 tc O d3d
lrdisigibstedud Mcdyjy 2706 Y d fdzt
oted di3j) dlsj O
I'ed d3v 108D € )

50 49,6 49,2 49,1 49,2 49,6 50 1 3
50 49,5 49,0 48,7 49,0 49,5 50 2 3
50 49,3 48,5 47,8 48,5 49,3 50 3 2
50 49,1 47,9 45,3 47,9 49,1 50 4 2
50 49,3 48,5 47,8 48,5 49,3 50 5 2
50 49,5 49,0 48,7 49,0 49,5 50 6 2
50 49,6 49,2 49,1 49,2 49,6 50 7 2
8 1
9 1
10 1

3261 o dj dzj dzdj € Hikcddsblsd @k st H

r s deOfmstswh jets dBsdzd dels© o fmj dgilstsHT fc
¢ otsHBdMdz @3 etedL sdzlsOd3 ftesmisj2h jcets
RZOf stcdzsets o HBdtMdsects ettedL Sdzls O. [
f tod 34 dzjodiHjs dAEC dzr | GttedL sdzlst Htekzeda Isd
Btsdz? hdr L OlstclzH dzj dzd 2 .
bdzd L slstesf dw:

{ Mdzd M CBStSteHd dzOls Msef OHOE s M MW
o HBf o BHd B3sMmis Ists o B L dzse 52 )
OdzdL slstetsfTd,* Wddfj " O hygflds L Odgjd © " jr fpdzd
Te dT,dL d&3d dgv 8 Isfqw  ls tHds2 Isyétd miktd
&ZOf ted d3j 6, G Otedgsdzd ydets H W Issets, YlsBB'
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Mz yod ¢ shistwY dd8 g, {fists Stsedaxd fij g v d3” d3ts
Odzd L slstetsf d & o s oMy rf tc J d3ts HH jzdzid ff LisC
otsHB tcso SH dAsEfislY de 50 tsH T o3t fidsO gy yTd Isf T O W
orhjftedojHjdds i3 MYtsmtsetsd d &ddEpPOw
Msls dts T J/ Hgd J

{ hdzd M SCCteHddzOIls dzj mMsof OH O Is
o BH S tocts o tsHsHsRS filflsla] ,H 2 | Is tc O di3VOI6 tts PO 'dz! d& ¢
L dzj a3 dzls @ Is fufietey toj ydzd dzO tcOB2.BHO dad diz to
tsls dzsmw Is pw Ho © yYdzj d&z0 tslsilsts&,0/ thtsd o Loz
CtcOHd j dzssdz dzOff st @, do HBEEY tcQdeizgz@zd dSiIsls 5 ¢
ZzOf cOo gz daf'dL 8 Odedz’ § G tc OHO jld@o ikl daf @y jstitciOe
Bdzdy 02hdJ M 2D BO&k@jydafjv - EH 59 dzj Iso tstc
HsMIsOlstsydets?2 dijtey HdMOdedzr d@3 § slss5EC O 3.
Mz HEjIs Eydlsr 9 Ol . 10 dmMOe oMmj otMmj
f bSO &Biybd JkdzOabfRifg' Hy dd, & By
st tej H jladd@R.17): (

Ql = DXTyy,lo(h.L - ho)/ Dy Qs = D)’-I; y,2o(he - hs + fh - h.L)/(4D)’)

Qz = DyTxx,zo(hz - ho)/DX Qe = DXTxy,so(hz - h4 + hs - h7)/(4DX)
Q3 = DXTyy,so(ha - ho)/D)’ Q7 = DyTxy,40(hB - h7 + hl - h3)/(4D)’) (3-2-46)
Q,= DyTxx,4o(h4 - ho)/DX Q= DXTxy,lo(hs -h+h,- h4)/(4DX)
$ o °
Qg Q
| |
R
Le %’*T :: % ::(;52 o2 ltly
t 1
i1
Qs Qe
] ] [ 4
7 3 6
e

AX
tdfm. 3.2.17. 1tlstsCd o bkLd&OR o MmMdzkyOj 0Odzd!

rdzv sftejH]djdyH sdaLshbhvsisd Hielze d,
oL sty deshylsd.  uifite! AP dhBEATHE s Gdzdz
FdzOdzsd. 1 Odzt dgj 2 M Ov ftesyj HEktcO dzj Mdztsy dzO
f dzOMIsO M HJjowlst ¥ dzgjdLojMmlsder d&3d o kKO
ftejH" HEhR R Hwisd.
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1l JLdOfstcdz” 2 o tHtsdatsdz 2 G tsted L 5dzls

Il MdizkyO)] BjLEZOY Stcdzse s o SHdtsMHdse s
f sdzz wOstsmdzso dgsdz SO¢C x4, ¢0¢ d@BRHBI ©0O
l sHsfteseo sHd dissMmisd, sH dzOC ts5, W dzw s Isfpw
ZzOf stc O, Cslstster 2 Msoaf OHOjIs M s ton dats
SlbdgjlsCk fHBN o' o 5H 1S datsifi HECAES, 5¢ 6 vejidszozls
otsHEBf tetso sHJdIsSMIs! o BdzsSE

T,=kk,(h,-h,) . (3.2.47)

GHKF-CSBBL WWdydj dzs Wddzt steOydd.

l scHsf teso sH d BBsMisx qyu'dgtsx tzfg v d3tf s dalaWdpls '
GOtedisdzd y4 MS sy Mtej Hded 4 PBRIOPEAEZScd Higkz
M smtse  jsdidcT HATdz o mMdzz 4O BJL dzOff stcdzts @
Ctcd L sdzls O, Colstster i oy H snyts Jdzd zj wz0 iy
4 Bz f tsdkz (@l dgdets X § ded o3 G Otedstsdzd ud M&
Ceil WWdydj dzstse Wddz' steOydd dzO ¢ j sd3j Istcd
o BHEdZOMr h j dzdzts? I Half Gy sdz@th ¢ Bdndz o | dzdzts
1957):

Tli,j :kFIi,j\/(h+1,j - h+1,j)(h,j - h,j); (3-2-48)

T‘Ji,j :kFJi,j\/(h,j+1' h,j+1)(h,j - h,j)’
GHJKF, ,dkF), - S$BLWwWwdydj dalsr wWddzt steOydd
(i,)) d@i+Lj))d Mmslse jilsihisé,d)dadts] +k)1L dzO B3

KFI, , =2kF KF,, /(KF ; +KF,, ); (3.2.49)

KF3 . =2KF KF .. /(KF  +KF,; ).

1 oq skro EZtOs BRANI(F2.48)-1 Ists o j dadiwdsdz |,
fted otci+dfflafd tjhjddd 5 ftsdds2 djved
tcOo dzj dedvwe dgw3s. 2 w9 )dzj dzd dzj 2 dzh pgd DtY. ts iy dzjj o) ds
stejBEjlsMw dlsjteOydw. vitcOodzj dzdw dzd dzj Ote
h,t+Dt) o sei s tetso SH d B3 Misvsh OF 3 .te2s.C WK O T d )1
10 fitosd "Ocj disjteOydd o' dhmytsd L]
C OCHte®E M B3tz h z¥ o j dzd y d dzlz .

Wt +Dt) =h ;(t). (3.2.50)

1 Olsjd3 e M Oj B3 §sdzzyd dedzze Md Mmisd dslz  dzc
orhjftedojHjdder » d3j ssHBo, hiftsz yow dzso t

ltcdtcOo dzd @ OW
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h"(t+Dt)=h ;(t+Dt) , (3.2.51)

6 fsdzuOjd Mojdz dsjeoydd. RISt
bHso dzj sotstej dedV Stedlsjtedjo MRtHd®sms],

maxh ;(t+Dn) - Kt +Dj<e (3.2.52)

lted ted " jdzdd Izte O addjdm(@y i fif oAby d3 dzts i
tcjnhjdzadj] EkZtcOQodzj dzgd?2 dBselkzls Brils! tsBi j H{dZ
f smdzy Hdzj 2 dazd #hj2mw O, HOX$ ¢ dn d BOB oY
oHsftecsotsHdBsSMIsj2 dd dMotHddses L dOyj |
z tc © 9 dzj(3d2ch(d).d3

IS s 9 fldzkz 4 0O j BJL dzOf tstc dzts dstezls @ s H
LOMd dzw jIsfqw 1+ WWJjClrfo disR Y sted Mistsfls! ©
wdzj Hizj s Eyb fmig' oyl sfkMmisdls: mv
HsdetsMdetsE s b. OBtz Sdas O C slsstesdy ke j dz
EmMCOjIlsmMwy HB foHShor otHtdMHde & L6 51
Hsdesmdzs tslzels @ stfiEdicOo dzdo Oded j &3 j et  ff to
RZOCts, o LItz MdzkyoO)] o#HydIT @ ls oH g JsE
dz' hj dgjdzz LW QoalstsdZdOIsdyj mMS¢d o tsmfpls Odzts
ster o, d de¥ d dz' Is tc O yif WsvdzdadjO H § dhls O deefjj dgtO)
fiiflods ¢ WniSteigtedy @ EL jdz d jets MmMdzjukzjls f
dzr . 1 BdzjJ 1 dzjcOdzlsdesy twjhjdedy tets
Qo dIs ) L dzj sy  dz B0 dzlz sfmls
Iso jIsmisezs h ¥ ERZtosodz®r otH' d2ZOH  BSHE'
P C ooyl so j ton dzsmis! f sHbt+p @gdESfE19.9 SH
ddz GBKOL t5d3, oJtelsdCOdzr dzr § Htedlsss d
dLBdzls yjtejL 1l kL jdz oHbgEzd gddd®
S sflyd L dOyj ddv dzj XBiesbd] O § ©f
dqLBJYOdd] ydmdzj dzdzscts tcOL B et o j tc g
sdz " s sMisOltsydes?2 &sh dsmisd or ff sdzdg
gh,-b, Hdh, -b 2h
b; ;1
e+ (h-e)exd(h ;- b, - h)ih-e) dav -y <h

TS~ FoFITFSF

§QOCEIFNSO -0 GO
T OT O
g PNG o

o]

3 O
2
h, - % , (3.2.53)

CHje -BMisOlsydOv &sh dsfls! §sksss O:
h - &sh dshls! fslssC O, dzd ¥ J Cslsts

o SH (S fHigfigtd s f L OBy dzv j Isfyw  dzj dzd dzj 2 dz B L O
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tdfm. 3. 2. 18. I MM jded] EL dzse dz0 disH jdzd B L

1 jLdzOf stodzg | o SHtsdesmdz § Csted L Sdzls
Slsdesmdls dz! dets L o3 dgj ded? BRZtesodzw §tSHL J KB
~BBtetsh j &3  tod B dzeflzOitf dededflz” JC O % teH@fta fiazls) ' t
f sis sw dzdztsRdztedM tefjtst dtc j d3j ded B desisd § tsis

] SHiSdzetsfndz j ctcdL Sdzls ' fnh GdHtOs dzd Yy
o BHBdesMdz" &3 . tsted L tsdzls ©dzd

vidztse d J oLOdBsMow L otsHBdMA - G ts
cOL dets RIS g fglBiz B ZH j s  sMistsWdede” d3 4 j L tsd3j
orh jdzjx0o0h j2 Istsdzh (. U 56 H-QMIsSH g gz et
BsHj dzdtoclzj d3F d3 o tsH s dats g j B dgtsjtds] L osflels: s d3 o

G;; =h;(H;-h;), (3.2.54)

GHIL-SBL ¥ W dydj dzs &4 dijjlsf Odalf)' j s ttOL d3j te dat
d HOJjlb qfslOsCjHddzdykz § dzsh OH (. Cltsls 1
dzj f sMtcj H fipls ® j tztz® o Uz dzd (B.2.HOL detsyls j 2

] B tsdzj J sBh j d3 mMdzz yO g , CseHO H 9
oLOdBsH j2Msoakze s yjtojL Mmdae =W tsdad y @ j df
CstedL SdzlsOr dL d3d dgv 8 Is vz thts zo telgd ddzddzde, O frpiuH
fs Wisted3lzdzj :

Gi; =l (hy - hyj) ; (3.2.55)

g, Mdzj HizjIls ¢teds Oo dIgi!j) of ot HAROMEfrizdzsiiy dBts t6
or Yj Mlst MmMesilse jlsimise fi,dds osduH SEABIEEHO G s
h, dh, -lMstslse jIsMmise j dzdzts L dz2Oyj ded Vv dzOf stcO ¢
RdzW d dz! Iste Oy d s mdbidz" £ s gsta Asdz
RAZW ddz' steOyds dL ff wdggdsn deeAgls dgf = Lo G5t
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dzj stelzH dzts Eyj Mmis: f tc ¢ & O &) Hajs gz® odg d fif e dftis ¢SE
' 4L 6dlstsd o istc @ ; § 5 yaxzaal@32d4)d[ Mnizs o dz' j
LOCtsde fjtojotsHWIsMW o twOL desMisdzze W tstc d3k

q;;=hj(h;;-h;)H diy >h; ;; (3.2.56)
Q. :|ij(hr,i,j - br,i,j)H dr(\,lj <br,i,j;
|ij- Cts4 WWdyd g dzls fJtcj Kij)s Qdedststcro? kd3tezy)

cOMMmydlsOls: | L dzOw  ff tots dzdOyk@ H dydzliplk ¥ dz®
B dats figls

g, ;-6OMAtsH dO JjHdddykz §dsh OoHd. 1 dzts
SLjAA® Sttt Mkh jMlsodv jkmw §jtejlsjC
Bsy 4§ Is BI Is! 34 dzt N § f dzsh OH d BdztsC O.
Cototej Clsdietse Ols'tsls diasaydpsiad@ W ff difds P j 2 .

| =(k /d.) G\(DXDy) (3.2.57)

h, -SEBjCO ttkhmdO t6jSd ddd dsy0 L jt
h, -Ztese jdz oGH' o 5o toid)EdEIREIE o 5 H
{OMABH §jtjlssC O s tof Hajrdmjj lstly dsj I§Shyfize

9 15 HOED .
{ s d3j Is o3, U @@BB6)" o dzv¥ § IS dzj dzd dzj Y&'CB® H
h, sipls@w o M j dsy 0 6 ¢ d. {dz 5B Yydats

Ylsts 1 Ists  off dgiCoQadedigizs M j j o dzOyOdzj otej d3j
dMfcd Lo Odes dzO@ fteslswy jdzdd o fj cdsBO OC (
dlsjteOydw dzj sBRtsHJBO.

9
i1, ] 0] itd, ]
A
|
| | I 1
| |
| 1 ,-.L..-..-._z./
TN\
6 ' ) -
| \M{ | % 1ifme R dshis:
| = I 2iztctse j dz@ 9o fSH
5 \J l| diktetseo jdz  tSH
8| 4 4islsd3j sC O tojy
]| __TL__'_'/ 51 kL j dz;
r | | 6-64 CO
f | |
f

tdf. 3.2.19. JCdsyjddj bLdkss M cdHEOs ddyj
cstdL tdzls Odq
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Chdd CELWHqU)das e Is 0 distels dp GApps
friLoidbbtedy Méd2 dOfstt fedi.ddy Opfshw ¥
By J s defiffflasdz L so Odz HdzW BsH | dzdtetso Oded v |
An O OCIjtedLEzs hdamw or MsCdd3 Stst WWdydJ dzk

JteOdzd ykz Istcjls! jets ttsHO ] L OHOdzdzr d3 L
f+1 LBl bedyd MEétsets &OYtsteO® Jd yhlun dzls tc d3C
GteOdzd yJ Bsy dztls ! BEK pdEPtOER Gzlsdz" i3  sSlstsC s
Metslse jIsfmisadd (§.14)zk O aslzjHdedlizdds Mtssilse jIsflse
tcOMMBBOtcdes Oj sfmMw COC kL jdz dz0 MdzOB s tot
dqdeW ddzt steOydj?2 dr tjsd. 1tedded dzOj smw,
dzdy j b@EsEO] dPlsdijlst O kZtotsodWw ofHT 8
fjtoj sjE&Orlaftts ©Oj Isw o Mbtslse jlsMmisadd ) L OH

327 cjHMIsOodzj dzgdj tjL Ezdz IsOIstse 9o Gt

ltejHMisOoadzj dzd i dJdeW sted3Oydd o ctPW d y.
Islst dz0 @) goddd Halslz dz' s OlsT disH | dzdtetso Oded v .
dH CteOW dyd ME sets ftcj HiNIsOo dzj ded W . {
4Lt5d34lstso[u4fr]£2q’.-. O stetseo ots otcj dzj ded o
(DdeBuO;Isfr]W 9 Uomilstetsy dzd  ddzf o d s dzgf deq  C
SHL j-d3dp tSH) .

tOLodlsdj (! jLtdgd btcedyj MStsets dzOf stc©
fsdzeydls! &0 BsHjdzd HBotsdz dzts ff totsfists.
bLdsd MikSd, It & By dGhesBy Gt
Bts d3 4 alzs O o3, .desld 3. 20.

h3.
[ﬁ
50

49 1

481

200 400 600 800 1000 | tlsed
3.2.210tc g Ots5YS | dzOBdzs Hj dzdw Blsdsidlsj d
(dr ftoddsj dgj dedw fted dsj €O ¢ tetsG tcOdzds3"

{ Mdzd IsYyc O dzOBdz¥E Hjdedw dzj Mo f OHOJ L
o f sdzdzgj dzd j ddzlsj tetf sdzw ydd. 1 (8¢ dfjsdf,O HPIS tis
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o BdBSSC M ¢ &Ny EHE)XEY) i D o

X3 Xiad
| | x
|
!

|
1
|

Yi _*__(m,j)

YT T Getge)

[
y

tdMm. 3.2.21. fvdBskesd ddS Hdv ddisjtef tsdw

[7 ddasjtef sdzdtclkzj d3 o j dzd yd dzz dzOff stc©@ o
teRUydetsd3s o tej d3d dzdetsd3s " OG h ,hdih.,; 84,080 U Oz HizOdf
g yYjis'eydzs 9 e ipsC @. 2. 2 1)

JL={CH S Mstctsw Is fts f sdzlz yj dedgrHd® d3. ©

Rdzls jtof sdzw yd¥ o dzzlstcd B dzts$C O [df¥sctet@sdzyp O,
ColstsHe@W Odze jBteOd Yy MSd2 ddese sydzj dz dzOd dz
L dzOyj dzed Vv di3d dz@®@ kz dgQRlpef Boy dzts o ' - stsy¢ On . R dz
Wz dzC y djvis dodgfjH :

h(x,y)= (X-%i+1)(y-Yi-)hij/  (xe89)-

(%% (Y-Yis1)Nisr j/  (XBB)-(X-Xis1) (Y-Yi)ij+1/  (XeBD)+ (3.2.58)

) (Y- hiss e/ (XeBB),

G H Dx=x,- X, Dy=yu-Y;-

1 sHMlsQo dzww L dzgOyj ded v f 5 deisty dzjsy @) &
ftesojtedls! , Ykt o jten dstinsts(i0])) Iy tgjt iy jdldst
Yd oL HOdzdz" § L dzOyd dzdw dzOf stc©O@ o bkL dzso!

ABtoedBz dzO ddalsj tef sdzv ydd fteddsj dzad 30 IsOC
sdf O ctcOWdui M jftof smis ®s fzftpy g v 5 dzgd «
f1 jLBBjstedyj MSBEt dOfste® o ISjCkhd2 dst

1 toj Hofiplsd®  yYlsts a3 RAtlsddy tsftcj Hdzdls! d
od ddyddzad ¢! JL i Cdyidnbdeets dddl st dzd
tcOMmMmdItsiIstc j dad W omd n BdkztsC 59, SBIOL tS¢
()g'yj)’()gﬂiyj)’(xi’yj+1)!(xi+l’yj+1)' r dZW g O>| HE5G S B dZB g O
MtsHJ oy dQemw] daizd) o Odzj L dz©t|g QP dad e ictso ,
hi,j+1, hi+1,j+1) d ma>(hi,,-, hi+1,j, hi,j+1, hi+1,j+1). [ ) dif dzj MtsH jJ ey s
SftdHddvjd 4t Md ud dedCrconskgly Hflzs o ff 6 il
h(x,y) dL EZteOg3Rp}pdy sys dt =@z f j tej M ud ded d
stcjBlzj B3z dL tsdzd dzd & .
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g =h(x,y) (3.2.59)

t dhOow wlsdzi,ff dlszizdgOdetss
+ t DxDy + Dx(y - yj)(h,j - h,j+1)' hJDXDy - (3260)
(y- yj)(h,j - h+1,j - h,j+1+h+1,j+1)' (hj - h+1,j)[).)/

[ dzw goymtsamdzsj[;qg/jq]dnga dmMfsd LEjd&
(3260)d MlsOLOj] BMY tOMMyYdlOls! )t sizds jclsfl
[X.%,]. S5 dz2j oMl ce®L BEMDEOLZO & By § B
L 2Oy jxied £ sstesj dzj f SlxOwog Bsdyj Jlsaisg ts,e ¢
L zO B zOKBRED) MO dztse Isfw O dzf d3 dalz oz , |
OorHjdzdls! HO O Mdzzyow.

4 dzlz 40?2

ydmdzdlsj d@ dzj ©0O9 j dz xiglzgzs .mkh j fylsasiksj I
fjtejosHddE ¢ HEgcEts?2 o) ddyudds

4 dzkz O 2

vydfdzdlsj d t©0e jd dzzdzs . 1 1 s g dziz y
ftcd or BtocOdzdzty.d3 L dzOyj dzd d

I sLBsY jd2 Hiekets?2 M jydOd def 2 fdzzyo:
dd3j v ls Ghdlkz o dsfladezz 2O st

LicOo dz(B3&H9)e dasC j &tsyjls dd3jls! BEodjj
sdzs dzj dzd dgj BdgteRz &' Yo ltstw jd or h jsid
ztc Oo dzj(H2hg) iz " © dggO | Istsisy de Of L dgddamp %." | ¢ 5w

HDXW"'DY(X' )ﬁ)(hj - h+1,j)_ hJDXDy . (3261)

(x- X)(h] - h+1,j - h,j+1+h+1,j+1)' (hj - h,J+1)DX

Is ofjao fEyows, cEHj & 1§t jdxipydindzd
(x,y) d 13.2.60)d dz(8.2.61),f 5§ OH O h d8 o BdhsS, & d
CtoOW dS tsHdlz Isfsiy£hlzj fifls asdrvadtidtctsH o d 3 J dad |
ofMd &3 L dz@wpi ozl e ¢ J J dzdlaic Oo W3 &60)d ¢ o fmj
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-Bdzsy dlsj dz2 Hdzw M G EBL § sdze i dzd dzd 9 § dzd
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cOfipyYYe tcOHdJ dzls© dzOf stc O;

Ldz2Oyj dzedwv o tsHBSdetskE @Ml J L dz0f stcdzts 6
Cstod L SUUSIOF W dydj dzls™ - W dedp dig tetfdlasd dr tc © dzw h
BOIsStc dMAfi,j).  dzv Odzd L slstetsf desects G sted L tsdzls
T (HdzV B j L dzO{ tstcdzts dz®®  Jkdgde'd | ts dizla @iz mJl
Clstster j cOmMf sdztsy J dz@ due®@ j dgteddiEzd 9 &dzds o
csted L sdzals ©, L OH MA[ )*0 ;L dzOy j ded v d3d
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OMmMf sdzOc 08 Isfmw Isj tf J tc! sOCdd3 tBKLOL 53,
OCIsdud MEs2 W dL deuwfJif)Lsstdzduejonisloyty 2z L dzts o
ON ,C sdzd yj Mise - M.dzj d3j dzls s o

1

n=g3as

/1<

A
by

A
v

A e S
X ,iJ
AL ]
tdfm. 3.3. 1.

[(Mdizd M fodsh! s &jksHO Cidyj ydzr & to
ROy st SidM’ oOdIsS 5 ) Higk @O&Y ¢ "k jk s
bindetso dw  Hdw ofpj2 wyj26d, It &jlstH
friLoiibtedyd MEd2 dzOfste oxyk Ofistl] isfgls
dzC ydd ddzsj efsdzvydd. 1 ftesMmisj2h jd Mmd
DL sdid Istsd yJdg@fes(tx@) o COYHB® st 26
ffesSmMdBdelzj smw dzd dap @lsizts 2 ff 5tz fdS tw @ dzfl) |
dmStejlsdL Oydw o' f Sdzdz¥ § Isfw orhjtsfdmc
tsdLosHdlkMY o odHj tOL dsilsj 2
10Isjd3 sftejHJdYWEISIMY dzj dL 9 MBuAsipicd j
B,f dzH MIsQo dzv ¥ Is MtsB 2 McE dzOy j degdzlz® 1 5o
IlsteOydd d tsHdatsotcj d3j dadets W o dzw 8 Isfw
Csdz €5 L Ists oL sy des ftod € tsdzS tej Is dats 3
[z SftejHjdjddy o/ dNfultds dapi5EBOEZOIs |
j BEO@ K EMakzso gV, o j HEN k0S8 djndkdis j dgp ¢
o @} Bl)daddnj BYdMOd HoO Mmyshtsec
Misj d3F : fWasdipiszjd2dhtayve € O, CtslssteOwW JMa SH
| cOL tcr o desflsd d LOSEdRO [ Otfnd, §toddi dz
d2 d&3j stsH (dzOze 64 @20 1971).dz¢ § o d Y,

eI T g=o
T-0 0 fF 0o
(Y
QqQ—
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331 BHjdz2 MsOyYydodzOtedztsets ff slsts €
l esfists? &jlssH ftosH | Bedhstedtse Odz 1 te
fssCkz. I COyjfmbsej MisOdzH Otelsdese 5 Mmdzlz yC
cstedLtsdzls. wdzso O oo thelzd g3C g MisflzB  J g tsBB(J
o MmJ INGdg" dff: sdzd uJ O 8 seBd Is Ml'd NigJ »eH 2t dzj d3j dals
ztsC Odz! des dgz 3j oz J, B d &a dziz0O fytd alaRidglgd d 1§ te ts |
Mistcj dzC d . t OMmMdissisted d3 ftesdL o sdz! dg
(X ¥), (%, Y2), (%s,Ys) d dzd dfgledz” d3d o j dzd ud daGhigy  dzOt
(e d3B.2. [ ddzj 2 dzOW W lzdeC ydw ddzlsj e sdzvydd (-
1L dzj di3gj dzlslz dad3j jIs o dH:

d(xy)=a+bx+gy (3.3.1)

o 1 dzj By)dzlsJ o sH W  Clsisdets af,dzOfsts dzz yOj 3 e Oo d

h=a+bx+gy; (3.3.2)
h=a+b0x,+gY,,
hh=a+bx+gYV..

(%7, ¥2)

X tdMm. 3.3. 2.
Rn By dzsts s gzts ) § ke jodd glzts
hx v 1hy, 1x h 1% Yy
a=hx,y,|/D;b=1h,y,/D;g=[1x, h|/D;D=1x, y,| = 2F,, (3.3.3)
hs X3 ¥, 1hy; 1%, hy 1% Y5
Hj F-ff dzsh OH Is tc | ke@Cdanzdethe @3] Y H Iz ZL dzO
(X Y1), (%, Y2) (%s,Y5)- 1o t5SHW fpdzy Hize M dj 5B 5L dzC

Mk H]jIsj o3 dzO dzls ts 9
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A=XY- Yo% Bi=Y,- Y, ®=%-X%
A=XY-Y% B=Y;-y CG=EXx-X%
A=YX%-%Y B=y-Y, C=X%-X%

d § sHMsOo dzv ¥3.34), bstetroyddjj digf Jj
hxy) = B(x y, h, hy by X, %, X Vi Vo Va) T
= [n(A+Bx+Cy)+h(A +Bx+Cy)+h(A+Bx+Cy)l/D  (3.3.5)

Clsts btQodafdsjnj dv jls dzOf st6 o dz¥ B 52
COC WhkdSyds Ldoyjdd?2 d&Ofsted o ylg.
L dzO Y K dfdimis sW dzdetsd 5 oM dsz 4 dzj d3d dzlskz,

V= -kfg,d,ux: -kf(hlBl'l' ho,B,+ h3Ba)/D

(3.3.4)

(3.3.6)
Vy: -kf/,g /lt(h1C1+ h-.Co+h 3C3)/D.

{dzed foMmistswdds (5 ofmj iz { dzj i3Hdaklz.
Wddz steOydd d SBshideshist O tdfaLldsgiSeaf Misd S d !
LOHOI! EL&ZOKR ddzHdeodHEZOM dz" | LoD yd dif w
Bsh dzsisd f tsISlasifWO , o ristists dfdiziflsie j Iz tdzr Mdzj H Iz

R sdzr L 2V (336" dzitsdidald H J difvtg twif tf HSWshsck2
1 dzj d3j dals.d3s 1f@sListtseCyd ftosatsHWh dj YjtejtL
Qe Qyuy dQqs. [ B bWBIV, WS WodzWb Isw dzj dL d3
MsstesdzOd 1 dzj Bj dzls ©, IO CHo dzweyedfo dfy siip]
Ldzj d3j dz2s©@ © tsBh jd3 tSlsdazdyojlsmw. 1 i st
9" HjteYy Odz0O IsCOdz dets s MststesdzOd3. [ H
Ldzj 3 dels O & yJ dzsds.  f{tftieqi mHivd2ddly  fusiistsiCLd
MsjHnddw s hdj Istcdde@u 'daDOW diAg EEf czBV@GBING. C d
SOyaglis L ddemv Ofi®ztso d 2O f slstsC O, totsn SHY
MsMisOo dzw s h JE dIRY®sls kL j dz (

y

tdm. 3.3.3. [HwijHjdjdd] fbtsittse yjtejL kL d

{ECosHMlsa bW Iste] B om0 deddz,diy jddgfis jj te
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LOf dMOIs! :
W O @83 + O EQSZ O H'?Sl;

W, =0, +0,s; =-0,Ns,;
(3.3.7)

\Ns = 0’@52 + 05;)31 =- 0’5:.)53-

4 HitZeB?2 QhGIIgtEREy dzts tsftej Hj dzdls! f tot
0 jCls®wO MCsESMS] [ O6hd dO fJ6yjdidCh
Edsdztsy O d R dzO  oBs,h dafs s f to f delestss®e :

H dzd dzts 2 fntstslsa;lsfnlsalzwhdaq’leﬁ]lslstelsdzr stej &t

2~ Ys Q xQYs- M Q
o= %ygcég SN y§c¥(xs-xl)§m’

Y. Q.
3 On; 3.3.8
OF 1 A 635

) SHMsOo dzw v (3BB)Ro daf ATz kiz o8 ff 5 cdzz Yy O
fslssSd, fosisHwhd] yjtiL kLd o 1 dj &j

W= _[h(BB +CC)+h,(B.B +C.C)+h (BB +CG)

T
sz_[

2D h.l.(BZBl + HZHI) + hZ(BZB2 + CZCZ) + h3(BSBZ + C3C2)]’

(3.3.9)
W, = ZT_D[hi(BsBl + C3C1) + hz(BsBz + C3C2) + hz(BsB3 + C3C3)].
RMYf sdz L 2w

-
E ;=8B +CC))55 (3.3.10)

ft6id=1,2,3d | =1,2,3, & dz0C tsdzj Uz 4 Gecdlzjyd@fjvds o € 5d
Wsm@ﬁm

w=3 E h (3.3.11)

j=1

f tsif=1,2,3d | =1,2,3.

Clts L dzOydls, ylsts Hed' By H B B " itcdj df jjsdz
9 ftedlssCd ¢ kL d&ZzOdB o odHj dzd dzj 2udziztieo Wk dz
stsys On . sjfjts! orfsdzdzd dz {1 Iskz ftetsyd H Eztc
tcOMYf tetsMistc Odzj dad j d3
ZOL " 9 0OjIsmw ddaydH

i dz0 efms MibkSk. Ak

d J
dHj dzlsdzs?2 dBBOIsted yd 2 .k J d&zO
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COC Wikdlyds ded) ey Misdgsmgsdaiszbd
k = n(e i) (3.3.12)

fted =1,2,3 edl,.. M.
vLdz , wogdzwe h djfmw o jtehddodd kcdtse
sfdmr o O8 Ismw dzj M¢ 5dz/(& d)dIdh & sEFRA dO)id Bdig O
JHddetsy BN Jj udfiplrHf izl MO WG A" .
sjfijter fijtojddzjdetsor 9 O siqw ofMmj CtsBtoH
ZOf stetse d ttOMmn- 8K N Wi. L dzj &3] dzls OR

X - Xo Y- Yo h- ohg WE- W (3.3.13)
¢ jk = ne i).
vted o JASBS@ tcj sSBicOLNzg sksisr , o Csis

C 5B tdzfSdelésrcl , tb@a &  dzz dzt . & dzjteidsyERIS] dz
L dzj BjERSiOc | 5B OL 2 IsfiNe No,o ZOSBEGE2 g M) !
C otsORg Oo dzr  tzlf B34  (

k‘( k';. k}
K| kz kb | I
OO0 O
b1l R B et
by -1 @ @

-2 @ @ |:> __'g' ?—__4-__. I,

l34-—3 @ *‘ io S |
- 31 i 15 il B
O | 0]
{dM.3.3.4. ltjsekOL 50 0ded] dk5COd dgr & § 5E ¢
A- A, B - B CF- Cp Eie,j' E, (3.3.14)

fted =1,2,3, j=1,2,3, k=n(ei),|=n(ej)d A =B =C=E;, =0 HdzW
omMi~ HKsl)CGE] SBKOLBSaOdzd] HSLOoBdY jIs dzOd
1 dzj d3j(B&bIs)e tsBh dmn ddzH j S MOR

We = AESh . (3.3.15)

=1

Jbd3j sd B Oubtsdtz0lsdyud M¢d MisOdatso dlsw
L ddsOtslsster § Yddjls ifvs o ®. dzj d3d dzls §

vd i te! oMy tcOo dzj dzd W Hdzw 1 dzj d&3j dzls
FtcOQodzj dzd2, Yt HtMIsdedklsts kmMdazte dj &3 dz
Clsts L d&Ouydls, ybt MO0 oMmMjir MK O©o dzw &
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L d&kBtsdzy d&zO BT Is! dzzdzj 9 52 .

_AW+Q =0 K=1..N (3.3.16)
O MMl je®® dzj dzd 2 W  dzj L o R dE
Gy dets byjMmis! cwOddud j bkhdassdw. Gl

dzy f ctsdzd yo4 3" = GteOdzd yOn (GOdzed yOn n

dzy f ctsdzd yo4 3" = GteOdzd yoOn tc @) datizef I3 tc d & O ¥
[smMilsmMmiseadj t©WOMaBHO dzO ¢ tcOdzd O fip@ Bflsidfolz ©
slsmizlsmMlseadd { dzj &3 dzlsse L O HtejHJ Z2OB]
dzj dzgzdzj o " d3 tcOMn- SH A3 @OF dztf totg @ A OI§ ts e C
Cdej ydz = 1 dzj d3j dzlstso ) CGo@Xi - g ezls GgO 2 fip s ezl
tcOMn sH O Qfe Uy @ERIR 1Y tfIstsC, ftsatsHWwh d2 vy
k - | tcd3IBHHjdzdIlshw fsteseo dzlk disd Y H @ & tc @&eddsy
LOHOdzdz" d3 dzOff stcodz Mtstsiso j (8.8)16p Uz® dzjj dv | listh
ZtcOo dzj dzd j O3:

h, = const (3.3.17)

L0k y0 fslsss o

K |

tdm. 3.3.5.1t0MftejHjdzjdedj] HtesatsHWhN A yYjtedlL

sdzjHbjls ftsle jlmlse j ddzs dL k) dzq Is
btcOo daf ez Bzt  dz' stOydW/ tOMRtsH 6 ¢ dzj dsj
COMYtejHjdjddw ojdzduddz §65 { dzj Bj deslz 1§ 5t

(tc d.35.6.
K
<
)
]
tdfm. 3. 3. 6. t OMftejHjdjddj tBdzStesH &zt tOMY to]

ltcd o9 jHjdedd (B.3AE)Po(8H1Mdp?2 ¢ sdzj Yz dz i
f sz yOj os:
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a & Es.ng-qkm (3.3.18)

h-Q. =0 (k=1...,N) (3.3.19)

Clsk MdMmisj dslz  dzd dzj 2t &j dzuiceOjofigly ek  da@uf
By dzts tej " st dgzagdaosn da  TLAjHsjsdEjse . |t
feoct@adgy wifdiaid kwOod dd2 Jdhyfsd
1 d2H§ dzv .

I feddd 6y BLBGLOMEE o §sdd sy (6
fitjosHO ojddudd oRBHWhJdR o 1981300 dgj
{ OLtej ¥ j dedzlzs N#WAs e Of dfmr 9 0¥ s, gy e
SHdSB) Ed 7 LUuB@RNgR 0 | jBisbdsds? i M7 j &t
Moz Hijls LOfdMmr o Ols! stk COss |dagmr gtz dgfs dels
W dzW iy Isfw  delzdzj o T dsd,., G R b L] oy amlsczy ¢ s fyw
BB Ydesds { dzj d3j ddb (k)L D @M @9 g5 6 S 2oindo
L dzse, @ORGBHWH dRMY & dkf1c® W@l (B sdzlss0 S Is
BYtdH]d]d:

5 15 dzf Uk Iy i s v gt
L% (k+1)=L% (k) +8 s dzls G bs ks i3 § (3.3.20)
Ko © dzs fu@iik). j dz 2

} sfdzy Hdzd 2 1 dzj &3 LtAls (N-BD iy 19 af ®) d Hs dz( telds
9 jClmicO | 0Olsjd o {hiskistsisid oo jCoHdSEds 5 3
COYHBCEEK LAfdA" 9 Oj s ®Bh jj Coddujmlss
fow B d3 C tedzlsbldis jj C Midsts 56 O d dgy.jrlsizi dE@iEH & G
bL® LOfdmr 90jd BN jj € tdgak Misdsskod
MlstesS d .

KW(L%(K) = k. (3.3.21)

vd g te! cOMMdBssIsted d3 sMils Odz' dz" § z 1
dzi f sMtcj HMIso | dallzs dts. Pis dOALEH B ) L dzOJ &5, Yls
dzO r SHIPAKHFD -L%(K)-1IsOC dr kL dztse . Jdzd L O dmr
K% (L% (K) +1), K% (L% (K) +2),..., K% (L% (k +1) - 1) 9 j C Isfifsldctes € d .
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Il stewWHBS ftetsdL o tsdzj da. 1 slsj dzyd Odz' dets, dz.
BOtday) L Of dMr 9 Oj sMw o tsHPdats diy tiwzistsl IS
fstew HC ], iswplsitds figfs ofpts 0  § -fipls telzs € jo. o ffuilsdfs telg L
fted dzZOH dzj Y Ols € BGHdesBz d Istsdig, BRQIs telddgj o,
fNd Mis@B.819L Of dM" o OJ Is fiPve ofn wIdpMjdlefils o d

P(L% (k) +i) =a,, (3.3.22)

fted 1 L%K)HE)W(0<i<LY%(k+1)-L%(K)-1.

MteOdzj dzd j o f Qigw Iselts dp' OyddZs(a,FOMOH OB O,
tcj adzOY ) foditsh: 8 RSO @@GA'L 1 j M Hdw
B nOded L BO RtcOdej dzdw o OBV Isd.

1t f1tof74 ¢
ARide: t1jhjdedj bkwOodzs dzd® flsOYd s dzO e dzts?
| dzj o). dzls B o

losHddr j] HOdzdz j :
-Csdzd yj MisdNts k2L dzis o,
-Qtsdzq’ucjfr]lsats M;dzj d3j dzls s o ,
-fOoLOdIster  disjwOydd: @OSC Mmd oMz dzs
i wiWdydj des RES @EH@JPd MERSH d Bsis d
-CststeH d dzO IsX(i), () ddt=4,.,.,n;

-Isdf ctcaufiyi=l...,N. TY% Btsdz' O jdzv & teOdzd y
L OHOdzdz" &8 dzOff stesd3=0.9 Htkzedma MAzzyoOw A

-dOYOdz! dzf j dzelzO st tc O d ts daddKiY, 5=11c. jJN? j dad W
1 2Oy dzgdw dz20f stetseo dz20 GteOdzd yoO~ M L OH OcC
zOyoOdz: dz" j ZzOff ster . 1 sfmdzjy o " H{i)s dzdzN dzd W
MeHj)ydls ftsdzzyj dzdzr § L OHOdzdz" §| dz2Off st67 .

-ftodlstsCd/ eOMa sHAI), ifFl.., Nz L dzQfdgsQ fpigdeyw
dgdsW d dz' IstceOyjdded 4 ddntf @ws O dzd ydz § tcO@QPB sSHT
s dMmMOdzdz” &3 o Isj € Mmilsj 3 ssH Od3d . 1 O¢
94 odzd yd dzO iz3dts Is isdc § @Iy & @' dz' d3qd .

- dzy d H j dzls dzQ IN%@GR)s oy ® k =123, IN%(j,K)-
sBh jJ uydintesl2AB) @O { dzj g ey H8C 9o tSHO 9o
kf osdL o sdz! dzr 2.

-0 BH Y taehiEsd § 5 TOd), dsgldashbdz, 1 j o] d3j da
TY% dIN% L OH Odg Yyd dzf d©3d ydmazOzd o ftesyyd
1 Csdzesdlzgdd B3 MIs© o f OBW Isd.

Il T AatsHdz j HOdzdz j§
-ydmdzs dldj sOyd?2,



80

~BOC M d BOd ZOY sftO®oC O o) ddudds dzOt
DF.
- L Isted ud BB, i FL,.44QF st

{ T dMmMOdfftesc t6 OB :
CstetsC cs sdzdzj dzls Otcd

10401190: | o tsH H Odzdz' A . [ Odzdz" § Muyudls™ o
ZOYd &zOvW #080. iststs € d

12101450: { OflpyYdzOIsted y - mMdMmlilsj d3r .

12401380: [ f toJ H j dzj dzd g dze3Ois dizg dgj dzls ©.

1340: RMY sdz’ L 59 Oldzdizy ¢ ©® B Mdz@ze j dzd W H |
fsLosdzw jIs dzJ ¢ ted dzd dzOlIs! ofts 9
Ldzj d3d dals g .

13901440: 1 ted B O9 dzj dzd j d3®lstgc{uf L dzj &g dzls

14601660: RIs j tOydBdzdzetsy " jdzdj fdMmlsy
1®|2mﬁ391J?Hﬁ3d2@VJdZOQﬁlﬂumy|Siﬂ
dilsd tOy(d tsdzdz" 2 L ,d Mmc
ZOdBtd " OW f OO o DM @Ed
Ctdlsd edw MERE HNds dgBAQ)IOJ

1500,1620: A dzOY ¢ Hdzv dL d3j dzgj dedw dzOf tcO¢
BOs®J Y

1520: ltesf EMS kL dkse dz20 cteOdzd yoOn f

30003110: } SHY tets € tc O BRO H dzw oMY j
frdLrtdistedud M dn 18Mis te

%O B3dlsj & Bk Cd&Oodh b H dv
40004180: | Odzdz" J .

1 tod d3J dzd dzd J
] edstc OAZBBO MY sdz! Llss@® OWapdz'H sy © yad@fin utf s H L
otsHBdsMdtd cttodL shdsy dzts 99,C dzs oD O dzff Wk dzB O

(tc d3B.7) . 1 j toj yd mdsjfipiad jo EAtai@Befn CHIJGY y@W tcOR
ted BN dr. 3btsBOdZISSTOYds O IsMmw tsf,0df) g @y d
lteddzd 3O j Isfqw, Yyt otsHtdtMmdzr 2 cetodL sdzls

T=01d¥ Mj <. vdd211ss kZLd' ) L OHOddz d3
oJ dzd pOdgi vHEAOEEZORSHWIsMY  dzOy O EHISE dzj 6 tacsin
t JLEzdz Is@ldse tf Afigpyj H Pdets todzd B j4 5 ts0R@FZz0C tso 7

9 dMmrtHdsd3 Mismls4bwzdzd d | ) BEYscRa@UG dsO ttOMmY
f tots G tc @.d3d3"
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V QULLLLLLL L LLLL LIS L2 LSS
4
é , LVijdzso dzf j 5B ISL daC
/
7 )
v 6icteOdzd yoO M L OH
7 2O Y s tets d3;
2 7iottdzj f osdzd yoOJ d
. GteOded YyO;

8-S o Oy d d&zO

1V 777777777777 777777

X

{dMm.3.3.7. IcHosdshd 2 cstdLtdls d fjlsC0O Hdw

v OB dZf5y O

t JLEd ls@ldyes w@muyted d3j 6 5 ftetse
tjhjdedj dzddej2dzr 7 EtOo dzj dad 2

RIsj @it tcj h wADMIs 1 X(@) YO | H(@)
RIS j @Y 6 tcj  cAfls 1 0 0 50
RIs ] @1 56 tcj " TABRAS 2 0 100 |50
RISjtc@fCtcjh dsils: = |3 50 50 45
RISjcBfCtcjh dsils! = |4 100 |0 45
RISjtc@®fCtcjh dztF8IRS = |5 100 |100 |45
RIS T GE o] h dzOFPBR5 =

RIsj @Y Wtefsmis: = 0, (

RIS j @ 6 tcj " AAIBHR!5-03

Yt d1tofg o

Ajd : RMAGBHA | Ekfmdsedw HA&Y o tsH/SWES i dzts
dmMisd LkjkMY MRj B0 RteOdjdd™” o § O®RYIsd
s MOds A JABIc] 2 st

lssHdd3" J] HOdzdzr j: 7C0C o {ftotse tcOd3d3y

Il T AasHde J] HOdzdz j:7.C0C o ftotsetcOddiy

{fdMOddd ftsctcOBRB"
HlstesC s tsdi3®R) dzls Oted o
10401190: | # 5H H Odzdz’ = . [ Odzdzr | Mmudls' o

ROy d dzOw #PB0. st s g
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2001430: 1Oy H dzd dz" W j Slitd@eOmdelc j L o M j
yd Cimi410)d L dzO | figs @& s ¢ 2641390z
fsdmMC O 1 dzj zgj delstse, € ssil{tsyaf Cjdz: i
12701290).u L dzr , Cwlstster j dd3j v ls 4
fsHMmudlils" o Gudigyy 10 B)ERBO} Ot L B |
Ho 52 dzs @ 5 Is Of 5 H fils34@3IBQ). l1tcdB O
f smdzj Hs9 Olsj dz' des  sdzlz yj dadzr k
( Mis AP ZOYOW=1 , f sdzzyOs Is H dzd
MistetsC d .

14401670: t Oftsyy o j Sistists@ d . l esEsdS O it
(fplsS d 1WJGLIEZQ)d | dzj dgJ dglis'te 5 & dl52Q)
1650),H &z §tsdmMS O 1 dzj d3j delstso, Q1
( Mistets € d15301pSOMWOd Mdzs kL dzse o
slsdzd ydzr ,m c®zY K¢ M td&30)0 s J A,
Ho 52 detsG 5  ~ tc O HZPCHA(O). u (Ofgls tdetE Gz da
o ®ROMKPd o] Mis®AE [ OMMU% ¢ tcj dzj
fn Is tc 630DQ;

16801960: { Offsyy BOIsted y' fd MIFF0AE50) d ME tc B
BObtdy" ogAfisiEdg f) lsotel 860 P50).
19702180: t jh jdedj MdMmlsj &3 ktcOo dzjj @Fi df
30003120: } SHY tets & tc O BRO H dzw oMy j

;JLBdlestGdqun‘ld:

40004180: [ O dzdz" | .

1 tod 34 dad ded d :

1HN* OS] dmMitsd Lo OdzO7. r KD OO UiPe g 12
ftesflstsls’ &0 §HotHdl 0 d&vhioy HRsdnGdg
M sz Lkj Bs?2 o ftescteOdBdk 8. CWW Gl
ftedBtejsOjls L dzOyd Bsfls! Hd&Y L OHDY4L M Bt
Sdzjtifite j H Miso j dedats M4, 4, 5,3dMsiglsk | te@tgd | dzdzts
dn Mokdn. 1td {-Hktish ddfz®dhk Lo s +tc O c
4 +4 =22d BOMMK] d) 1 dzj d3)Ues HEY2)= 5, L%(3)= 9,
L%(4)=14, L%(5)= 18,L%(6)= 22. } tsfdzj 1§ tetgd tsHOCH jiygita dz’
sftejHjdddY CtkdyjMmssO kL dss, dOREBHW!
ftesctcORBO MsMk®Be dzv j s BOMMdoe

K%(1) = K%[L%()] =1, K%(2) =3, K%(3) =2, K%(4) =4,

K%(5) = K%[L%(2)] =2, K%(6) =1, K%!(7) =3, K%(8) =5,

K%(9) = K%[L%(3)] = 3, K%(10) =1, K%(11) =2, K%(12) =4, K%(13 =5,

K%(14) = K%[L%(4)] = 4, K%(15) =1, K%(16) = 3, K%(17) =5,

K%(18) = K%[L%(5)] = 5, K%(19) = 4, K%(20) = 3, K%(21) = 2.

1 Gedfm. 58 08 Odets OS5 dzj dedj HBOPd Y-
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o' fsdzdzj dzdets] fleBCteOBRE2. ) SteWHES L Of df
bLezsf esdL o Sdzj dz [ ts fipdftch) t5igj @y jj da indPesiiSes © iz’
bLdzr  d ! dzj oBjxdsls 'dzO uOg dso s dizj o3 dzls " dzeEOdskAds]
B' Is! tcOo dzr dzd dzlz BzeL. O § P dgj dzlsdzO H fJtcots
L dzj a3 dals OB BOIs t6 ded) ) t5 d3 ¢z Higlzkds ds\Ods' dz" fdts diftAsy J
f etsc e d3d3y

1 2 3 4 5
3 p(;(o) P ng) Pg‘l(Z‘) P(;(n hy = X
R e I x
5 o P()%ﬂ n)z(o) chg’ P)(ZB\ he X

tdMm. 38 3. BO LOYfdMd o fOdBWIs! BOBLdyYyr MmMdMmisd &
fesccOdd’ 8

3.3.2. [BHjd djmsOydsdOtedsct i

1 dzjj BBhdds d Wited3sOdz dgr &3 d3j ssHEsd
o dzv j ISh™ ) S H( | OB dizlz dzjfeiCas o SH d 3
dzj d3j dals ' fiizdzts § 6 jehjjtidsj Isted § 2 qd Wkzdl yd
Is dzd ydzr o3d tsls tc Odzd J sBMEyHOj] &3 = .
ted d&3j dzd Is j dz' dzts ¢ ztcOo dzj dzd © dzi MlsOyd s«
Lslsticsf desd3 o sSHBdtsMdzsd3 e st L sdzls§
L= M BH G, M Ggi g,
U XS 1 XT pyg pys
RN sdz L 2w, COo¢ d t0Odz J, tcOLBdo ¢k
Ldzj d3j dels' , ftsdzzyOj &3 ftods dzd L dHslg td® atatz jj dzdfcw
(3.223)dz0 S O H' 2 Bsdldslste tog tfiEjidpy, ¢ OS¢ Istsy
weodzw jIsfpw dzj S slststcOWMis 6 dzOBRQHOW {f dixishy S el sk
ftedBdzdy jdedz" d3 tjh jdedj d3 BRZHJjIs dzd dzj 2 dzOW
dzj o34 dzls © 9(3.%&5E®OPp tflzjj td2d . tsH OS5, d& Jdhy sd
tej &3 dzd o j dzd yd dz ZOf stc® 5 kL d&zOd d
i, j, k, aLwlIsr j 9  dzOf tc Oofglty acas(d  fiff IdctdsjlsdfSod . y Ol
L dzj d@3j dels © W EzdzS€ yd+ d dzls j tettisdzy y§ @ ¢ 3lzg ds
Cske d ZOAd 8 SkzEYy ftesmis' 7 WEkdSydd. [t
WkdeS ydd dz0 1 dzji,d§j kzksidIB9. R C R tsDo dzj dzd W t
dL(3.35) § smdzj wias a® Islz] § tc dztf P eizdzdHootlz m 20 f st ¢

q- m H =0 (3.3.23)
Ut

1
9
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h, h, hy ¢ dazdz® d ©hilsOs RRifusigiy LY ¢ dzss Odz
i,j, ki stzzyoj o3

?[(Xi Yic - Xkyj)+(yi - yk)X+(Xk - X )y]/De (3.3.24
H dgh e  dzj &3 dels d

70

to j Lo fjls Odi iz FOW 7
ATdA U] € dzd f) flats R dstDizds

—_———

AS=

1x Y,
1X; Y

1% Vi

f o=

t dfm. 3.3.9.

[ dzv 4 dzj @3] dels s®fsis Stazjn  fAawjeddzw j Isfyw ,  d3
WzdzS Wi¥ stedsOdz dzs, e eloe dafdzPr d s j dz dzts |
5 odigH)j etk j B2 B O@ISHY { dzdetzj Dl G
o MilEdzWyd?2 ! dzf:d5j delstso

gxyt)=a A xyh)=ahntwxy). (3.3.25)

i=1 7=1 i=1
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M
GHMW=3A"5 .
?=1

1 @d8310f s¢COL Odz'  §tedd3d ¥ wdz'iad Mg a5 2

dzOL 9 Odzdj BOL dMdats? . ( dzd Htotc ds qRBRE] Is j dz’
fsbBodls! o (XD sdesdzdzHjls wjh j dz® ) §5¢ ¢

L(#) = ﬂ%'/”hg ¥ “%Mg ¥ qmﬂh =dxyt (3.3.26)
UXC X pye gy ut

tdfm. 3.3.10.

0B Mtsdzt Is dzOOf b g tezif kAN Is o X, 9z¥ B 62 o 6 f5a§§
tsfteiHdvjlsmy L doyddd™dad, h(§ 8sIseN)) &
vdfdt! flwdasHdd ¢ SYRRY.HD M0 feds ¢ daisdsucs .
efflsOdzse s  &Bq ded B3O dz' kO fiFe o Bste " J fiFe dy S

g dxdy- min (3.3.27)
W

Holzw COYHBCEE  dBisdj ldalsiodzls jodetg g maO dzd j o5
BsH | el j ks ocHEdshdsdr cttedL sdsk,
Wolf dzsmMCxiisdm ( cteOflediigg M) 3. F.elzh jMsoalzs Is,
BtsdzjJ fwOSCIsdyds § Mmesmigdzd B39 dzedzelzd 3B g ofiaf|
dzj Lo jMmlsde J ' jLBdd stedy MSEdj dOf e,

pe fdx dy = 0 | (3.3.28)
w

HdzZw COYHEBS2 @ toth f dexpdfdeaBO dzs B' B dzdL € 5
O ftods dzdy j dz@Sp5)BE jarty defj Istsyde” &3 tej M J ded |
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stsdzZN ] L o j Misdz =, dzr BB Ndg M@ drige® d [9z0
dzOff tod d3j te, Iste B zvW (3:3.88B1ddnlz] didizvdizS ip@dizs o q o dz
f o ndasyfff sdz' Ltse Ols!  BuP e dshbips § 2 dedaf A d d
MtsB dzé: H OW

ﬁe'Wi dxdy=0 ¢ tcig=1...,N. (3.3.29)

] sHfls @odde™ Wiz tc OB.8460d[ VY | sz y0Oj &3 MmdMmilsj ok
HW Y jtej dzydOdz dzr & bktcOo dzj dzd 2N dgjsdiasdn f fisls aiz
! igitdsted yd M< dhit). dz0f steso

N

dud 0 ua
@%@ﬂ ahw 85@ 8+q m-— @hjwjggmw 0 (3.3.30)
W(; - (;

R sds LW k)] dlz LeddO, fjter | He
] B{OMJSIW@BZIZ ud )

H 8 U g Y uh
&TNX?lh % T %'h % mgll,UtW'8N+qWOdXdy+
(3.3.31)
an %IW I x o
+§N?l Sy 8@‘Gh Ods-o (i=1...N),
G H i, - dzts tc B3O dz! Q cds Ordaf{WyWj j t9J, deydd O dz H dzd dzr ¢
CtcOdzd yr . 1 sfdzj Hdzed?2 ydzj dz o dzjialdg? dajQ fiflis

ZO ctO&PYi o | W&sGOO d Qo jdz dzkdzt 5 ¢
L jdzj ydls dzo GteOdz,o[uJ ], bt ctOdaf ydz 2 o
an %’Wﬂ
?N?l @W /Jyomhods f.wds (3.3.32)
GHH,-d Hddzd ydzr 2 HtedlstsS¢ ydtjL cteOdzed ykz.

Il kL d&Ofr M L OHOHEG ciic @HD §f tsde@s-disH d Is! dzd
ZOf ste EZyj drLejMmlsjdz d

h = f() (3.3.33)

LOd3j dz2v j Is (RIPhsy OHmdssskry EZteOo dzj dzd J
(3.331)d3Ir odHd®B, Ykt dts ddjdls o dH

a PN +A R,ji[_?-pi -0 (3.334)
j=1

PR

q dzq
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PO +RED-(F) =0,
ut

GHJ

R =Ry AW AW g KW HYG By (3.3.35)
TOWe MX pX o py py=z

R, = fy7'w w, dxdy;
W

F =1fw dxdy+ ffi, w ds

LO dMSds yjdzdj 8 EtwOodzj dzd 2, € sIstB833) B ' ¢
d 6HJ Mtslse jlsMmise j dzdets dL d3j dzgj dz"@ C B4 W% 1
l-ss] EZtcOodzj dzdj dzEyO,jls dzj tOo dz j
Ldzj Bj dzstse, S tslstsied QC Misagrtico s s \j Wazs.y jldis
zd3j dz' h dIs! tsB dzOMls dqdzlsj ctcdtetseo Odzd V. H I
Il sdzdz" 2 ddelsj ctcOdz sy jIs BT Is! twOL dztsy J dz
L dzj d3 dzlstseo, o C tslsttan dj SloasdEEdLy dAcEs ovyddjw

MdMmisd 3" Y sdzzyosls Mk BB e sn OFdibdsds oa ¢ dzd Hst
w, = ?:}A/\f’ (3.3.36)

d o[dz jetedtolzwy fts tslsHjdz dz" 35 { dzj 3 dzls Ods,
CeLWWdydd dels ORq

a €
@' :LIA| /'IA Te/j/\ /'I JOdXdy
e HX UX py py?®

R°, = ryn*e/\ie/\?dxdy,

3.3.37
m/\ cdxdy+ /g, ds ( )

HoZw L iz B Ea Pey ON jigjsd A EOR =0;A =0 H dzv  © ) j R
Mokzedn | dzj o5 delstse .

[ ObtedPyR, qFftsdkzyjd o wjLbkzd O] MMt
L dzj Bj delsse. v 0OC COC & f sdz,L fiso O d)
LOCdz% yOjlkmvw fshss o mMzdddss Oddd | dzj

P =3P R,=AR, F=aF" (3.3.38)
Ifj dddsjcteOdr , (BRITH dgtsced d jsfus j wj dzd Is
fzj Hize b jJ 2 W stcd3lz dzr ( d2O92g:.d3] tc, 1 ddzH j to,
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8y, - vi) (v - v)/(2D°) =8¢ /(2D°)

Hd2v, jdJ fr]dzefbtec; Istzf 12 g 1dxizj o344

(y,- v} /(2D°)=BB? /(2D°) (3.3.39)
Hdi=jdj Mded?-H oL ,teG dzd y dz’

slsz L 0@ dzj d3jjdzls J

—)—)('D

ﬁ/'[—ﬂ ] dxdy=j

o HUX X

—_ =) —) — —>

&(x, - x,x - x)/(2D%)=cece/(2D?)
' i imdétes i@ odisg)

W

ﬁu—’u ] dxdy=j

try oy x. )’ /(2D°)= coce(2De)

H
(x -
Hdzv=j,j Mezd?-H o ®BL ,d8® dzd y dz"
sz L e20dzj d3je dzls §

—_— =) =) —r—) —)

AT dxdy=567,D°%/24,

e

< upe o SOH AV dzif, dafiy 5 1 @Y g dsdas §
B (of to1s Is d &) dal AR O jive |, 10 Y |

i Sdxdy=67D/12 f e & {, & t6 j H j g EFipsdzts sor dat
|'f"1\ieds=0,5/(xi - xj)2+(yi - yj)z.

[ Mdzd o dz¢¥ B sd3 iddiakd cled2jdayfn tda fjpte ddzj o34 dzls
e, bt Mtsslse jlsMlsoakzsh jj or tcOy jdadj tcOo dafs

} sHMls @BBENN3.3.37)z o d H d &}, d AL dls dOusdatsEd3
Cltsteks & fomistesddd HEY fMsOydsdotedzts

(A PO
e Y, - Ve dVe- ¥+ 06 x M- ) Te
¢ = ‘B’ +C°C? 3.3.40
g ZD%; (v~ yif + (- % ] :Jg 20 81+ Gel) )
& H e Y2
{Isd3d sdd3, Ut dL &3 dzj,dpdly § tff tslesfed ¢ @ O fipts

fMistej dz¢d o d3d Mists s YyOMmse F.1 figls s jsaislzj § dzjock
L dzse o 1 dzj d3j delsjy sy dets dzj f tod bzd d@zOIs !
dimtf sdz L s9 Ols! OB MEBIB)dzzs o j dzd yd dzgz o

[ OtedrROf sdzz yj dzO ff oW d3ts 2 f sHMIsOdetso €
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st BYIB3YM ] L Ed s Ols s a5
R®, =mDb ¢ 124 (3.3.41)

{ OmMMmdisisted 3 BBdzj § Hh Qlfflzdy datpdzV o dzj tizt
(d MY Ol jlzed fadf Yz ¢ dpdCHHIES 03] to dzts @ @t telzjj Hf3)j diz
e, bt ddzsjctOd Eydlsr 9 Ojils ktejls! ofjdt

if A dxdy=qb$ D°/12=qR,/3 (3.3.42)
j

(Mad tej HinlsOo dzv jIs jHdded yder 2 ([®OMJtsH d
o 1 dzj €3] dals j

a=Qd(x- x,)d(y- ), (3.3.43)
st ftshlsOoFdy ® GO} Opls mw
A 7Qd (x- x,)aly- v,)dxdy=

= Qlx i~ %y )+ (y; - v, + (% - x )y D= (3.3.49

Clsts L dzOyoOjls, ylsts ddzW ddzr steOydw/ d M
L dzO s ledzjedsif dzlc@ d s dzO dz! @&y, JetOld) Misdsdrwadrs n Iz
[ Mdgd,.y,) Mse f OHOJ s M f xd3 3" dgddg LdgizCzjLdgzO ¢ €
Ldzj d3j dzsz jets .fnizj A BT Islssiizdz Fls iz BRBO o ¢ dzC
MtsH j e Oh f,rf s par jlsiBds &L dzseo sd3 ke Oo dzj dzo
slsdzgj Misd jeés ¢ dsetsdkBkz L ddn, f§tidtsd
L dzj di3j dzs @, MBHjY O jets L j d

| tOdzd ydzOw yOMmils! ddzlsj cteOZzO O dzO dzlz
olststetse s toitsHO. [ Mdzd X4 Bdz ttOMYy sSdztsy § dz
ddzd Heoj Mbttsdy , tBhdj M cwOddyj? B
Ldzj 3 dagls da3j jls bktsdz C 5 teddd yjsB " bis ts s ds
1 tod dzd &30V, tc OUiidfttedzH §f 2y 1 Iss2 Misstetsdzj tc©Oo d
ddzls j ctcOdz

m,wds = 0,5 Lq,, (3.3.45)

GHL - Hd&zd 20 Miststesds . Clsts L d&OYyojls, Y
ftesaBHYWh jets yYdtejlL tc O MY slsiAsty 3 didzzlz ¢ 5 lstal2ts
C bkighdd Hoj MistichiEn § © ks dis Oc tc Odzd y § 2
ks OdOdizse dyds d3 SBteOL sd3 H 5B Q3.3A8)[ Iisfizds o |
tejLEdz sOIs Mttslse jlsMlsoalzjls djdajj WistodzOd
CteOdzd ydzr » shsipalz {BEBdgWz B dgdy 020 d &i3d
L &zO ] .
sz tezw o MmJi Ists @3.3.82) (33.44% (32@F) o 9 M

Lz Bjels' Sslstster j] MBHEEY @ dizy@ s, ¢ O¢
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Mz gBOtdr 2 fodlsss ¢ kL dk

LicOo BRI MIs Oo dzv ¥ s fdMlsj sz Oma rday & ¢
btcOo dzj e 2 Glsdesfdlsj ' dets otej dgj ded . r cdzv
dMfsd Lkjd &jlssH SCwdsj ydgr = tOL desflsj 2,
cOL desflsdgr o5 slsdatsh j dzd j o3

(P)(h(t")) + (R)((h(t + D) - h(t))/Dt- (F)=0. (3.3.46)

I L OodMmdBshlads ke dasos tst @& ddt' \d)j sz o dzl
dzi o dztrst+D) Ma j . M Odzj 8 § EMS Ol v o 5B f
KOS COC LdOjds MowL Odeder j M dgj 2 §etss dzj
COL datsfMEOLABR W) Sdzj §sHMsOdse S d dzj v o dzOwW
ktcOo dzj dzd 2

((R)/Dx + (P))(h(t + D)) = ((R)/ Da )(h(t) + (F), (3.3.47)

Clststelz® 3 Ip dzts H tlzy M dh(® 30 s dze dsH3, sB MY H
©OL HIALG yj &2 v f sy g ¥D).g j@yakdvh JME 6
Emdzs R ZtcOo z(3%47) By dzs o dzls j Gtodtose O
stejBlkj BsEts L dzOyj dzdw o tej d3j dzd .

lted dMYf sdisr temd@uEzd d M- J d37 (32.620@ g olzd v
LOB] dgv j IsTw ftej Hdzsj oL o jdede o,

h(t' ) =(A- g)h(t) +gh(t + Dt) ; O<g¢l, (3.3.48)
dflsj BO H3IBAE)fiA dag Rt j 5O Is o d H

lg(P)+(R/Di]h + DY) =[(R/DXt- @- Q)P)h®]+(F).  (3.3.49

[ Mdzd RBOPAR/MD dzj dL d3j dzv s Isfqv  Mts ok
nOteOCIsj toedats Hdzv  dzO fotstidaigts, dfizls O tajdids fiddzfs ¢
f smistsw dzj dz, Ists tRjslstsH d€ O jfds/woct toctsMis O.
(ht+D)d(ht)) dzlz )y dets dzdh* SHddz t6OL tOMMydlsOls

l otsetcOERAIDj N O Is ztc ©9 daj dzd | dzj MIsOydts
B sSBHESdR | Odzj € ddzO. [ dz0 d R wdz'day 2z Hliszw O dac
mdmisj d3r ztcOo dzj dzd 2 ZO COYHBA "oe j t
dmMfsdz LEjlsmw Hd&Y 99tHO HOddk ~. [ d&O Ml
ftosdLobdz dg &5 twOMmMlsswdad jdz d3j Y HE dz
sMistcOdzMlso s MjlsCd HjdzdlsMw L Oljda H]OG
ltoj ddiBzh jmlsoatsdy d3j stsH O | Odzj .te §[drdzOd3ty »p jdz
sdz2 L 59 Ols! jet HdAdv dzj &3 delsse fftetsdL
ygqwadsd ddzlsj tef sdzv ydd-. { HAZ2OC 5, d dzls
dlsOls! @O dndfily chgjd fipS diad M o oy frusd fripgg st

1 Oed 8.3.114 5C OL Odz'n b fslgr dardzj d3j dzls™ . 1
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FyoOj WEkdzC yde ddzls 3R6d3tszy dgts d iftl s de'OLL t51g) G
J SBOL 59 Odzd W H dzw dzsC Odz! dz' - dL s Ote
| dzOIs§ dz' dzO B tsdzj Jjd das'j fipt Gs@w yffldJ ¢ Jsdz' dzj 5B
s dz2O0 GcwOdzd yYJ Mis azj BisdizdzB o dz” ¢ Ols sy ¢
Jdgf dzdv o o' M jsfdmOdzd § GMdase d § ¢
s L O¢C d&z¢¥ yoOls! mMw 9o Istsds, Yyt oiZOlstedyr
g Rojdzdydo Oj smw hdqteddzO ¢ sdzsmr dz0l
9 5H O ¢ E3RsApde @ dzj o3 dzlstseo  {f tc d B3g3glztf tefp dzlz «
O, ( dOf tgdedgi®%7). 1 d dzH j tc,

NEETGR

5hu=nu=nmp,|q-_\<~=n5h
o 50

(§=3;n=” (§=1,'q=1)

Q) x ()]
tdfm. 3.3.11.

t OMftesMistcOdzj dzgdJ BIISBHO dz2O HEkzedJ s
ftejHMOodw jIs L OlstelzH dzj dzd 2 .

dded L slstetsf W
[ v ke, yYlste' oo jMmsd Ojinsksy fe
PeOodzj ded" §slssCO d MdzjHkj B dBjlssHIS 52
,U%,Uho u%uho
HXG HX+ HYE uy®
B dB3ddd3 8 MmMazEyoyj BB“J? Odzd L slstetsy d d,
ﬂ%ﬂoﬂ%ﬂho ﬂ%ﬂ ﬂ%ﬂho
HXG "X+ HXE ?uy8 HY¢ ,UX— HYE W,UY—_

[dzd, ©H&OSE, {§Wo dv(P)sdm, Isipsdsl§ds] Is s
dd3 ddzlsj ctcOdzr HOB s ydzj dz
. TSBBS+TSCCo + T (B°CE + BTCY)

R 2D°
o ®&BOLtHEj\yWij dzlstse o d3j B.R&). o™ tc Oy j dzd 2

(3.3.50)
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1 jJLdOf stedzr 2 otsHBdsMdzr 2 ceBtcdL tsdzls

[ dzw BjL O stcdzesets otsHBSdMshdsets cste
LOd3j dets?2 o tsH i tots o tsHTdASs Mfflstg 9 d L1 odgj HA3j ddrlsjts 0 € &
Wddzi steOydd kitdazjfrgijdalddigio? dsh dzsmisd f slsts$ O

_(h+h+h-b-b-b)kE
3

1 sdzlz y 4 dedzlz dzd dzd dzj 2 dzlz ¢ mMdmilsj iz kO
f sdzdetsils' & OdzOdzts 6 d y dats 3.21f] dsMp@ fEREEL Is @ d3,tc Oy
sifjte! HPBSHRY RO CO3HBsE "ocj dljtwOyd
tcOMmMmydIs ©dgr W WL jEdEsporfdafls's fifldsitc | dzj d3j dzlstse  d Gt
dr o9BHBBISHOY(.

vyk G6dHELOs dzZdyj MEB2 MoewrLd M Htlzcedd3

t OMaBBH Jitjlsy COddY 8 ddssHEZ | Odzj t6

g2h - h) H dz*h2 b

q°_|"(h b) H dh<b (3.3.52)
© ktocOo dzj dzd d. WldsldzispjOdgdiicflpods yzy deso 8d3 Lz tc O
syd dzd @ O¢ Ismwh2ipdzv Mmdzz yoOW

(3.3.51)

fv2(h - a hw,)dxdy= ﬁ/v’?hdxdy a i, ww,dxdy?
W =1

=1 w

M
*a i hdxdy- é. éi h; Fpn A fdxdy. (3.3.53)

?=1 ¢ =1 j=1 e

l jteor 2 ydzjdz wWo dzvj [Fhw IsfgtsB)®p. dzv s j 2
tOL dzd YyOj &5 Isted Mazzyow. o dzOyOdzO tcO f)fdst
fitiSiEPdB B SCO disH siistey Gz’ ¢ oM
UISG)(BSSS)HOJIS

ﬁN”hdxdy a Fyhww,dxdy =

=1 w

—a’?eh,b“D /12- a a'?eh b5 De124; (3.3.54)

be st jHjdvjlsmw 5 (3.3.39).

(Mg St WWdudjdds §itejljCOddwy dzgj t
f dztsh O d NS tsdzyj dzlsted tots o Oidzdzts § Ot WUaBHAT  olz L
Jdzls j cteOdr sy dets SBEHO L OfdMOls! fMsilsOs

F=7Ah,- 2Ah, (3.3.59)
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W dzW j Isfpw L dz20C sd3ts?2 BB [ Mg d3tsd@y mdf
YyJ dzstcdtctso Odzdesets f Jtejlsi COdedw daj Mts
MoMmMjHddd 2L zOd3 o'  sdzdz@BRBIPWY OdzOdzts G
td Sk, h dted 220 H SepEds 5 30 dzO fts Mtc O
Slsdgdgy s & 1 dzj o3 dzls ©, By des dBsH j dzd eS¢
Msstesdy 1 dzj i3 delsO. [ OmMmdBslsed fj Iy Akl P

Ad ftmistswdadz 2 ¢t WY ydnjdeds ujb;dngIss:ch ]t
h oMY e Hj dzjdzOd3jddghca) 2 dzu ddj h | Iz Lj dzlf ts

sl O deF)seh dnid Misly 'BOAET & k0o dz; d2 BERHELE
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15 1100 1200 50,03 49,84 49,20 49,11 49,03
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17 1200 500 49,78 49,12 4853 48,44 48,35
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19 1200 700 4978 49,11 4853 48,43 48,34
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35 1700 1200 50,00 50,00 50,00 50,00 50,00
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Xp1:XN1+(XN2' XNl)(H - th)/(th' th);

Yor = Yo+ (Va2 - Yad) (8 - D) /(hy, - hy);

sz =XN1+(XN3' XNl)(H - th)/(th' th); (3358)

Yoo = Vet (Yas - Yan) @ - ) /(hys - hyy).
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1Isdr HOdzdzr 7. | dz20yJjdifd & H 66 ts igss§) catho tf Hs dilz s It
sfrilsdzgr = tsls¢COyy <. 1dlsOdzedj ftsHL Jjdgder = o
St Hjddewdzels® = o' f OH j dzdWY MOHStSe d dMmy C
Mz Hizjls dMftsdz L s9 Ols! HdzWw Byd dzg¢ d dzj HE
ChtcdLBdzlskz dzO tshdetse j OB Az Hj dzedw L O dzOt

v OB dA[ly O

[ Odgdz" j, dgjtsBrBBHdA j HAzY d&sHj dzdtctse (
fslssCtseo o oHASSMHdsd3 etedL 5

[ Odzdz" J sdf HOdzgdz" | RMMIssydzed € d H dz
te-B j L dzOf tstcdzr 2 dmrBHd ~ H
- dz0f stcdz 2

s-f tetsfls te O dzfy ls
tOMmy o] Hj dzj

t-o toj d3j dazdzts
O toj HJj dzj

1 2 3

[ Odedz" § fts5 ftsB

sdijsCO fBHTS Gjtdtsedyj M
9 S H 5 dzts M dets &6 tizls S.,p

Cst WWdydJ dzls s, to HOdzdzr J tsffr Isd
otsHBH totso SH d dif S,C HOdzdz" §| ' Isd
o SHBSISHOYO s,C HOdzdzr J tsffr Isd
IWWjChkdo &zOV | s, o HQldz ] G’ sdz |

COMY o] HJ] & dadz
d dz¥ d dz' Is 0 dduw

Ol BtsmW § tedz” = | st dzdL d g4 Isted u g
zOG dzj sOdzd j /
Mm¢ o Oy ddz st GteOWdSd dzOB ¢

L C MY &z Ok Oy d j

[ Odedz” J, §ts
CGdHOs dzifa ¥y g |
S O HA&O kj S Stsf sctcOW d yg f




] tosHisd Jdzd ] IsOB

1 2 3
56 50 LEGo |
6 Cj st H O dzdzr Qjcisj 16 15 &
CeL WWdydj dalsr s -
JeOded ydzr 4§ EMmd [ Odedzg" § tod ¥ C
dz®dz¥ H j dzd 2
L OH Odadz’ j dzOf | st HOdzdz" j

dzOB dz8 H Ols j dz
< o O d dzO d

LOHOdzdz | tOMm! st C dzd BOIsd yj MS g
CdHEEE | sdse

H Odzdz J
sOzdBtese § d tegydggde" § HO
RO ster st dzOB dz H Ols j dz

M< o O ddzO d;

41RHjdZsdW dCOYdY OGO stess fiod Bt

ltesMmisj 2hdd3 fteddsd tesds sy dz2¢ d § OteOiy Is
HOdzdz" 8 dL dgj dzj dzd V¥ zOf stetse f stels )6y &6k
[T tOmMidslsted &3 dzOff stedz’ 2 o GHGBdREMA 2 ¢
wodw jlsfyw OdzOdzdIsd yj MS Ow WistedzdkzO® f dzj dL
CstedLBARED. [ISCOYSE o frlsds?2 Mo Oy ddz
cOMmMn QHEO Y] dDvts jfiggdted | ftetsyjdPhni tlsstfo st
i edMmisted tolz® Ihindg dzddzOf tsdzd 3 | def Y tc & to ticeOdz"dzd Y C
te Ofmfmls srvtsdlisd WS © O d dz't,. d ¢ B8] B) dePw©O] fisy | wisdz
n-r 3 dzOBstesd3 HQAOdad. ) FABO B'SfEFGddls
dzd L o j Misdz j L dzO ] flzdo ts 1o tistH tistsdb hgpdgi ts fldsds B

sBh jj tsls € dzts dzjfdzdffzi te MzfedeH dgd d tOmyy Isdz
SftejHj v Es] & % 6tdkzdj

(7 T) =4 (%8 F=4 5 st Y, @.1)

G HY™® -dzOB dz8 H O§°Rr g7, ud fdzpdzdiztsy di3d dzd BOdz dz' d
f sded X j et  dzw dzts iy B ' dzd dzj /2 dztd ¥, WdsdzC yd §
dMmyf sdz' L 59 Otlzd teged tizj Mbigf * Hdzv twWjh jdedw
1 HJ M, SH dzO6 t5, dzj stsls Mmdzz yoO2. ] 54 Ist
ety Mdd. _ _

I BilksH] dbsjttOyddster (@RfHGHY 3jtc, T
1966)d3"  dzd dzj Ot d L ks, Ty ety f j too 5 dzO YO dz! «
m° T d o' f sSjdabedzts ) j Mls o j dzdzlz © dzd dzj 2 dzlz © tc j
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dif sdz L 2j i3 Wiz wgj Gpids) d fesdLotsHdd
dlsjtOydd HEt HBMsdyjddY SCtdojteejdydd.
9" LOY O Isw

f(/ﬁ,T):é (s - st m° T%) - Dy (m - m°)- D (T-T%) (4.2)
r,t,mT)

_ U, m,T)
U m |m*=m*°,T=T°’

DT,i - uT |m*=m*°,T=To .

U’ thDm, :/US(

vtej BBO Odzd § d3 didvdadddyQidis fiigts clasiy dzts o d
uflum=0;, uflutT=0 (4.3)
Clsts HOY s dzste 3O dz! dztsj Lteddpldzj dzd j H dzw

(m- m° )é Dy, +(T-T°) Dy,,D,, = an. (S - S(.t, m°  TO))D,
i=1

i=1

(- m*)& DDy, +(T-THA D, =4 (s- S(r. 4, M T, (4.4)

) sidzj M dTded ©dsj dzv mT RO tesyj M dzOy«
fdeso ©. stedkjtedjd MosHd&shisd weo dwjls
LdzOyjded?2 doigj.dzej dacf2j Hizjls 5L OBtslsdls! mw
ftoeddsj dgj dadj BjlssHO daj Htede jdzs €  sdzkz
mdT. Gkt c¢OROdBEYRzPHd | & o L disdgfaizf dzdy™
mdqT.

] fesclh@fRitsd L 25 s  dj s tsHs dgO0 figiy O 1 to
mdT din-descé s d&zOB (@t Qdzddf Sz yj dzdzr & d L
sl OYj S .

I ostzd jf) BSdzi j, UJB Hol
ftoesyjHEZteO® HOY s Mtstslse jlsMmise j dadetsj € tsdzd y
f s dzdzts Is 1 fedotsHdlsMw CtOlSts] i tsdkddOo
sftejHjdzjdadw 1 CMistej dszBtse  dzj dzd dzj 2 dz' ~
C OWjofd § tod d3j tef@m,W)lrdzS Wpdedd @.dxjl dice'e © 2 -l 5 5 H
BjEHstej 2N jets MkEMCO ( dzOf te JlO8P)e, s SESS € |
B dzd BBz BO dzOyd dzOj Isfw fy (d2OR)Qfcz! foEesHEs dfta) it
fts dzOftcOodzj dzd® CtOHH |sO R tsod@ys tisAs YIS 6
JHHdE2 HEY MdjHksh jeés hOoecO dlsjteoydd.

@V, Czlzd dzib d )i dA
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R art 8
%"@:%’ZO@ f aé”f” 08 (4.5)
¢+ ¢l = [auf 9 auf & 5
\/%Q ;m |0§ +g§7 |09 CuT |0 9
zOe M hodtodismgtes flsdizdL Jtese Ols 9!
tcOL d3] to:
f(m#),T(h))- min (4.6)

§ todn(h),T(h) dL@5). [ fejH] dzj ded 5 dZOQdrlsus j dzd M -
tsH dzts d3j tc dzO W LOHOYO wfflsddizdL Oydd. l tetsy g
mdqT dzOydzizls dL d3gj dgv Is* mw dzJ Btsdzj J , Ud &
ftedtcOh j dad j .

[jlstsH MCBtej2hjets MIEMSO RBosyds LkEMmte
Hdzv € st tsdzj dzlst®s d glgls @isjteH® s ¢ o5 B % iz dz -
( dzO0f tod d3j tel976n liztElEE piteferO M Jtew jIsfqw Hts o lBtets

auft g

e

F(m+dmT+dT)= f(n%,T)+(dn$,dT)C@é‘f 0y

¢

cut =

1 ad ma

= T)H 4.7
+2(dmd ) %Tg ( )

RMY sdz' L v EMddsd dJ§ @dt Mistely sPztsds § j teo
slsdatsmdls jadn g tOo dz dzlz dzs | o' f 5 dzk
HW W j toj dey @tZ)s e Odzed d

Q
§ : (4.8)

) sMdzj kdgdzsy j dzd v B to O Bldpesxzdg@g sy Ak
dlsd cOydd
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auf o
Aria_&m°o _*Laéuﬁp
£g-2 8 n j (4.9)
o a'og f m=n7TTO ) '

[ dets 6 dzOfmd Ylsts -ff oW g z® H E 5 (i3l s-tzfs dz®!
GOHdJ d&zIsO o JnhdoaoOslsmw od3jMmMlsj M ,s5BO
sB " ydats, dzj d JMsdz0 ddzdlsts O YRl EBDF Is !
1 Okt dzdzO CffnlIBdZJLIZ Isfw  Mag'RO, § ¥ derfdzd¥ g lst
sBtocOlsdets?2 &BOItedyj mjiMmMmji JjHJdedydets?2 BBOIs
LOIjd EdzEyh O ls tjLizdz sOIls o { tesI976mMm,
A dzg Is WY,

l tBhjd3, &jbtsH Mittej2h jet MEZRMHO&] H
cOfmyy s @ sty yditg Hifstiydrdz »  d iy tisH digOsCldsj 1B @ dadiz'
Btsdz! h sets Ctsdzdyjmlsea O dilsjteOyd? ! vdes di®j, "
Htczegts?2 Mmiststotsds HOY Is BT Mistclz® Ctsdzo j to
LdzOyj dzdw . [ jBa8IHN S PDjcls @jtelst IsfOis j d d3lzh j Mise O

sdzi o 5 Mliststets dz@idh) {f lacte] @ oOda jdzbzd] A /M w1’ AT dZ]° )z

tdhdddy Mmikzhjmise dvjphw IsttO i) lspizd | @I
9" BtcOdz BdzdL S ddz € dgzdzr, Ists g smdz@H j
[ - o d@3tsy dzgts o dHjflsed B dzgi=O jdsdpy & Bj ssHEZ M
1te;|q’fd34fr]lsae B g Hd Oz fhOdkzj ssH O dOdMme
tcj Odzd L z¥ Isfyw ftcd o' Bsthjo Bds@a O dygdsts tc Qfiglag
fsMmisdfjddsd jJj kd&jd "jddd Ht dlzdv.

biodd1toff ¢ 11

A dz' sftcjHjdzjded] oBHGHtetoatsHd®BSMIsd d
slsC OYWj Cdz@iffdstedz” = d B L dzOff stcdg! = o SH dzts

l otsHd BB j] HOdzdz j
-Ctsdzd yg Miso ts de)MsIVIStGlsa H Odzdz" ~ ,

-cOMmMrtsH f to@, Bdg Oyc 4 ,

-BOSC Md BOdz! desjy S sdzviyj Mlsets dilsjtcOyd?2,

-dzOB St N dzdz' n

-OMMissw dadd Wiy, oM Sdp O d dz’

-9 toj d3Ww  dzO Bt oH JfigdWiz dzn O R

- sdzd X Js@rde  d3

-sdtf otHBdsMdE O] i R)dddO B j L d2Off Stc

=2

—(qfn:)lstsz L dzOy 4 dzd W f OtcOd3j stets o )

L Oo dMMdusfiled Isdif O:
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9 Mz yoO] doOfftstcdzsets otsHBdMHdces 6t

-dMmrtsHdzr j] L dzOyj @A), do s itslf @ aRdE) ] d3ts |
, 0 2 Mg ¢

9 Mz yOJ B i L 2O StedztsGits o9 SH sdzsMmdzs G 5

- dMmMatsH dz § L dzOy 4 ded W G tc O9 d BAA)Y dfts dzdzts
CsL WWdydd dzlst PHZ)dz' I3yt dzOmr h j dzdzOw  Zsh
9 toj BH=&IT o . B

Il 7" AatsHdE § HOdzde |

10 SCOyHEEB @y d §S0L 0d L dz®AQ) dzd
d PA2), 0 bOCY] MmtejHdDE. O dston) didgdej ydz' §
mdTd dzd d k;.

{1dmOdzed Y6 OBB

HlstesC stsdzdzd dzls Oted d

1010: ] &ZO09 dzOVY e tcOBBRBO dzOf d O dzO
f OtcO3j steso, € tslststc s Y deldsy dzs Iste
ftesdLotdz d2@ d&3. | ftetsctceOdBA] ,
vj2MO, Ctbkttetsy MsHjteydIls oaMmj
] st Isthlsfftced tc OO0 @jldE Sd MY sdz! L 59
Bidzj J , YB3 Hobkdzw § OtOd3j stcO
f slstejnvz jsisdz! Cts L OB dzO@ f SH Y tot
ded 3 J .

1030-1200: 1 o tsH H Odzdz' n d dme SH dz" A L
f OcOd3j stetso .

1080: 1 cdtcOn j dzdzjj sttt © M sdz' L sB B
9JCIsBBOHJ ] dzls O. Rmn MdzjHEjls
oL BEYFOFOHEdER tcjL zdz sOIstse

1220: J mMetslse jIsmMisadd M ¢ ceda$iddd@s 2
fsftcOoC 2 dzO BjL 2O sStcdz” 2 o
99tsH dMrtHdz 7 L dzOyj dzd2 tsmkh
f sH Y oG @A&BWR dzd's SERED] Igz2020 )

12401670: A S dz dlsjteOydd Hfies sdpjdHEz | Ok

12401280: R dzd yqd Odzd L Oydq v BOIstcd y () d
Cst WWdydyg dzlsr mMdmilsj o3 destedzOd

13101400: t Ofeyve j S lctOte @ HFdzls O

14101480: t OffyYBOIstedy € st & W H ydet dzg@ar’ der
[Yj SO0 WEkdSydd vj2MmMO, tsB W
orfsdzdzy jIsipw f jtoj ntsHBBAZ €710 tsSH

1520: ldtednatsH €  f tsH tctE®Adsds|ts tc O W L
deste 3O dz! dzf | ktcOo dzj dzd W .

15301630: t OffpyyMmtcj Hdzj G B iz dpfs dzgf gzd cJ d Iz
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disd wOydd.
16401680: stedIsj ted d Ctedzo Jtec j dzyd d . RIS,
fOOd3y Ister dL d3j dz¥ “1/BAA0H ~ d3 4 dEOM.]
1690: ljtejmatsH §& o' aBHdZ o3 ff tetsG te O d3¢
tcjLEzdz sOIsse .
17101740: 1 sH fte@EBBEO Hdzv Gyj dSd EtcOo dg
vsJ2MO. 1ted dMftsdz L sea Odedd H
Mz HEzjls LOd] ded s .
17501960: } SHY teSEteORBBO HdzW tjh jddv o
dmf sdz L zj Isqw  &BsH j dz fn Btsdzj
fsSHftcsctcORBO HBSAd 2O B3 BiSH B
fd B3 sted ydzr = MdMmisj &3 dzd dzj 2 dz'
17801810 [ ftejHj dzj dzdj dzOdBBIdz h jJjEBB L1 dzj
18201870: | stcdzO@dzd L Oyd w ztc Oo dzj dzd 2
fdtejfdd]dd ", S(HbtsRisd dOy jf
disd .Oydd, J Mmdzd dimaBHd § L
18801910: t jh jded]J Hokma dzddzj2dzr = EtcOo d
19201950: VH ey Oded ] toj L Ezdz IsOIstse dIs] te(
GteOdzd yOn~ .
19702010: 1 SHY totsG e OBWBO  HsoEvdz' 8 o [ HABD y §f G
ZOf stodetsets o sHBdMdsets cstedL
20202100: 1 sHYf tetsG e OBBO  H dzW o9tsHO dm
BjL O stcdzsets estedL s5dzlsO d f t
21102160: 1 SHf BEteOBBO HEZW " 9 BHO CfscC
o BHEipdZEMe st L tsdzls) .
21702220: 1 sH Y tetsG tc O BBRO H dzw 9" 9 BH O
(BJLAOY tstecdz" 2 o tHSdsMdr 2 6t

1 tod 34 dad ded J
l otsteOBBO d MY tsdzyleCs otfOslzOH Grddzly dis Oty Is d
ftcd twOMhsRFO,BECOME do B jL dzOf stodatsds 9 tSH S
d®yoOdz daets?2 Bsh desfmlss 8 8 3.  Odzdz" J ftedo
v OB dA{2y ©
[ Odgdz” | S Isdzr n BISECOYJ ¢

{ OMmMls & vdgdzd lteg evig C)| 1 5ded ¥ s fads)
10 340 0,10
10 800 0,20
10 1000 0,20
10 2300 0,40
10 4000 0,50
10 10000 0,67
22 86400 0,80
37 86400 0,60
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80 86400 0,30
100 86400 0,22

1 tod H o tsdztzdzls s D dzn dz? S 0,3¢ Adzdz0,6125
&/ Md ¢, ubt Meslse jTisipPdeds jfik ¢ teOc OISR 2 H
fdzj Hize b o j tc jois iz Ezts Is @ 0,853784387, Cst W W d yd j dzl
Wdd steOydd- 2780756350 § shdtf h Ocse dljtcO
utstslse jlsMisozs h OW o tsH 5 OMLHIONAY disififls + s it
Mz ye,] §ddyjddy mMsd ®Od (5 MOo
o SH tsdats mdz" 2 Ctstod L tsdzls BOo lslzy dadf jlsds  dEA
o BHESdMdtsects ettcdLtsdzlsO BjL tsftcOo ¢ daC

42 y@Es 0 f dlsOdzd v 1 sHROjJsdigis' MW jdoslzl ~L @& Mg
1 tod fsMmistctsj dzd d BtsH j dzd a3 tclzC tso
ted dzyd ff 5, L OCdzs yooeh ddimw o dhMfissd L 9
diyms dn HOdzdz" Bzdze" ntstf Bzj atfjftlizy Emdzse dw o .
ted B diaflasinisd yjdSd 1 Isdn H Odzdz" n sMmis ©
eddzydy sMtse | dedets § tod dfjfdecddizd® Jf fipls . fi si3aiz)
Ol B3sMW jtodz" = tsMOHSCtSe. 1 dlsOdedj dBBsy dz
dCOdz! detsets MssdzB O Stekzdals© ) j H ddad yce
HWhjets s ftsejtrmndesisd L J dgdzd H TS
mdztsy dz" § Bj StsHT BsH j dzd tets 9 O dzd ¥
Odz! dgrf 2 dzj dzgOfr M jdzdzr 2 § stes@zdad jj ' C
B O dzO dzfn © Zz J HOE Is f sdzj L dzr j
L8 Ols! 9 BsHjdzd Wdd steOydd. 1 d»>
¢cd.

dlstsdzB G tolzdzls Q mHAE dz4(Itcodihf@ - Hzd § dzj dzOfmr b j
dzd y dg¥ 8 dzj dzOfr h j dedzkz . s @4 Bdedpet©Odetisw ¢ ©2
dzj dzOfr M j dzdzOVW L s5dzO -~ OOCIsjtedL zjIsmw Is]
dMmyf Oteg dad d , O dzBfsj f smiskzt dzj dzd j ) (
tOMMdBBOIsted o O4 Ismw o COBdzj ludids@zd g IsSEGH L §
1 ted dzd d3OJ Isfpw Ylsts dish desfigll! L 45 jids A diig. Qo dalz
Rdzlv d dz' sBOdg@ ¥ j Hddzd ylz ff dzsh OHd o dzd ) dz® ®
SfteJHJdVWidB 5 oBHAMEBEZz BORZODZUEZ .9 J foda
Metslse jIsMisalzj s Ctsdzd yd Mo kz o SH' , dL d3j
dMisiMmlse j dzdztse 58  d SH dzdsvlz! & ks dag D@ ¢f sy '€ J K5 dz
tOMY 6 v dzj dad § 3.

SGOG O F SO I =
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td
l 5Hdz" 2 BOdzOdzn

otoj GgULBIX)d B jls oadH:
B(t +DX) =B(t)+(N- V- R- §)Dt . (4.10)

IfMj ojdduddr GftjHjdvskhy dO jHddz
N-Stsdkdyujmseots sMOHEBMIBH Gt AEzENT S dzd d
e sesfmls! Wdd stc@W)d-do 581 O BRHAAPEIBH W h OW fyw
dzj dzOM " hijmizdas, 2 o & tc O Hdbdiiig Cdsle gkt OUsE | v
BB R2;R-eé5 djd-tf so j ldibMBlstsS. 1 OGS dzfs dad
B H | dod wokfsdis), 50" , Ykt ddt ddz bkeOydy fsd:
CsEHO f iV @ptdzchidzd yudo Ojls ©BI jd&§ o SHT
d Misj Mise j dzde’ &3 FC tsddd uf Eazp esdzy &3 Mz yOJ
JLB' StSCF toCwHj'dz G dzlze d dgdzts? dazW d oz steOyd d

o = £00 BEO+(N-V - RDX<F
2 tBM)+(N-V- RDt- F of tos s d ) da®

] &ZOG sfmisH j to) O@Y+HDt) & tc XdiEsddy j d dzls j oo Odz
SftejHj ULV f et ddWdd seOydy o da
Ldzze diBsy JIs § tod dzd d30O Is7h) W eHODHESH? O pd) difdtsuia]ts
Lsdgs d&zOkz d Hte. , 1983) .

€0t H(t)+(N- V- RDt<0,7F
SDt={0,AN-V- RDt§ @7F ¢ Bt)+(N-V- RDI<FJIN>(V - R) (4.12)
IBt)+(N-V- RDt- Fo to f) ft & Iz dygfilz y O W ¢

l 5o j R desflsdy 2 MlsS Eoyds yj dEdls:
CsdzdyjMmlsok of f OH®Y Hii0o MNO&EEBB] s
Ofmudazemisd tjd jWO.

ANOCIdud MEtsy dMfOtejddd BftejHjdzPjlsmw

m. 4.
s 94ts dzj 2  dzj dzOMmr b

(4.11)
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abzh jMmise zj figls alfszsW s tc Bis@ o dr's | Qi Qiz' @G s
5 &g stesdsedud M d d3daz@akbm O3z AP0 6 d B3 &
o' BdteOjd3 L Hj M HdzW H | RBsHizifls tc O stz 2 ¢
ZOoddzj dz' " jJ SCdzdyj Mmlsets dMrtsHdzr = H Odzdz
MOEZH]. 16 dzj?2 tOmmydlsr e 0j Ismw Ak ls E®@ddzts,
COC Wikdlydw bLHBEIPEOSEEBOH Bi@R 140Q) dz' fd W
Slsdesmd s dz! dzts?2 o dd@o] dzBIMOB), D dsSOSCHE -~ Q X J d3d F
CoL WWdym,d,RissGB st 2 Mz BB tezydsdzsdniy P d g gz ¢ «
fjtoj d3j dadz, G OC Ilse€ jddgv Mtsdzdzj ydesets dL dzkz yg d
ftoed dn ddfddgidatsj dzedd o Isj yjdedj ctsHO.
P=0,75m,E.(T,){@- f /100 (4.13)

E(T,)-H Qo dzj dedj dzOMm" M j dzdzscts  Otc©® o zd
O BLHEZAOQuOBEZdEZdqtess Odzdz" §| o4 dzd ydder Bsclzls
eOfMyYjlsy it Witdkzdj

E(T,) = exd-541%(T, +273 +21,608]. (4.14)

[ dz8 ) des? | § teg@Idnd udm 4 € s W W ddgag’d Jzls !
fs ®Rjljstesdsecdyi MSdd HOdde && f wdo Ot
fpdzj HEzs h B f SteW H S O3] :

m,=0.26, 0.26, 0.33, 0.39, 0.39, 0.37, 0.35, 0.33, 0.31, 0.26, 0.26(D 1%

ANOCIsdud ME i dMmYi OF fFded s is (5 tizlg g O jizeizdzts Kz
P. u4tc¢d&Ofdets 1 19O ddj ks dMmYf Otej dac
Bjdz hj lsjdzydod dzscts, CHO®R] ds tshdd g o, dz
Yj B3308s@zd » j J MisjMlse j dedets?2 o tsHBBISHOYd

&P § wH? 0,7F

“tPlo.188+ 2,0B/F)- 1,2B/F)?] { e g0,7F -

stesd3j Itscets, dzde dzts SRzl If to j 31 ) dizdzO

(4.16)

pBHT , OS] dj BzOEKEENE j c@® MUsmHOHS so ,
Goldzlsj o ddzls ftiteDDdzj o toj d5j dzd
VD ¢ (N - RDX+B(t) . (4.17)

AOCIsdyjmitsy dmMmfoOtejdzdjy L OeadMmdls ISOC Yy
dzdsple®] HOEIsMY fsftceOo sydze § rCdfL980).d ydd
[MOHSECd © odH] MmMdzj 6 O HiEdEdt dkzONnddss diz
d dzj mMdzsy dzr 2 BPEsHeEg Qs MM OH C c5976),0dz Iz
{ Ondzj 8O d(19b3pOM Al ©0 | dzdzts dzj 5B G SW g dg¥ '3l M
JdJdHdzgode J] Mo jHjddYy 8 &shdtshisd Mdzaj y dzt
COC otsHdz 2 tojL jtcolzOte dzOH ftso jton datsfylss &
O SHT | ftoesf steyd sdzOdz! dzr o3 J e d31ShdZISfr]|S
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sfizh jMmlsodzw jIsiqpw fy d MY tsdzij dais ®O dzg jOdizOalAfs)H
fcsCteso O tOMmMMmydlsr e 0jIsmw j 3 j Hdzj o dzts. [ f
Csdzdyj Msoats BMOHSCte L O MEzkSh EzPwiEs Oq dy
Bsh dzts iy Is fgiij e Off EShffjdstOY dzdzts 2 sMOHSd L O
o ZOGEBMSH J to) Odzd ¥ de 8l dis[@. s deshigyd Mdzi «
sMOHSCtse o MEzlsC dz0 2z o jj daff wdf szl j Is O ugd Is C
Zd3j dz' h j dedw  d3ts h eddsHndsts(e sy dzj Scedd © Odzj dzls ©
Gtolz dzls O. [ dzv s s ostB,] o wWissE dzd g fof) iyaQd 141G s o t
9 otHbk, ,filegdd&@Bsddzd MmdjcO MmddL d&z0m! |
LOHJjteY Sk o s o tod d34 dzd
orfOHjddj &3 Mdzj cO d jets s OHOd] &3 o
[ dzw Emf jh dds@ s MiclOBydzse s ftocsmOydoe O
dmrBHd] L dOyj ddj o dB@E Mty disxc@dia] Wdzts@ to
sBr yYydets ftedded 30 Isfpw, Yl ctekzdzls 1 tsdzdatsls
o Oftejdzj. g dzw fjtcotsets OA0F" dzwd, iy fastfdi jLHEZjjC

BO)=F . (4.18)

ltesyd HEZWs@® Y& OL 0dzO @G B.BO s Budal, dzQls
OdzdzOW W steBz 2O ftod d3j dzd BO H dzv 4 j te RO dzd «
bedn CddkOsdujmMSds Lodds Mmdjakjls
B4 MW ydz" § S W dyd ] tdsdzd qddrs { tslsizdzts B s

H
H 6
I _

Ofipwy dmy Ot dad v .



1. " " 2
INPUT: T, F N T

A

I Vlzvi(Bi—l' TC: f‘) 3
1

| R' =R (N}, B*)

HET

Bi-YeN-ViRI
>F?

!

S = B N-ViRF st = 01 (N-v-R) s -0

1 y y

AA

HET

t .
O, WM tsofnisdzjf 2O fjrO" ¢ digbiak iz’ s sz v
ZOMEE | dids ZOC s o fsyjmmi ddadd IstsOn
' @il Hjdjddl. 10H]jtyCE
ydji2 dOBdHOj& & ! jLtdistedyl
YHjorn tHow]sdsdddz dsda d&BsH j dzd tetso Odz
dd B MWwyde § Mejrndedd ddzd HONJ ¢
% eaH. | 1ktd M&EyOj &Of W Ak
Mmte§ HSdaw W $Oudmsej o] dzdud dz fdlsOded "
dzj L Oodmddizs BSIs 9adHO BMOHC 9.

I hjftede@y HlzssH G izl d5S We@d MY G ol
ftededdydddd dz. 1 dzgj?2 Gedddd30j smv, yYbsts
ded X dgt 8  dgj dzgOMr h j dedglzs L sdgz o Dilsj yj dedq dc

I Hj2Mmlsodlsj d detsfls df def d 6z Is 6§ |y Gzl@M™e § tz
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dzj dzO M’ thzdzlSs?dzc[Lxmfh Jdmf s 1 CMYf tsdaj dals j
sS4 ud dedd BOOdZ] J dztb i 8y C dztise tiz yaltsy dgOdeds
SlsH j dz dztsG 5 dzc[dzg?dztsc OotSHBIBE O. v tsls
dmf sdz’ L s9 Ols H dzw omMftesdL o § HJ dzd W o 1
tcOMYf sdzsy pezgMB Stedzr = f dztsh OH § 2.

Nl

—
4
EXRRE

IS EEEE]

||||||||||||||||||||

b) 3
tdfm. 4.3 edfm. 4. 4

} sdzj HidfjjH § s dztsysjedadfide@e d M4. 4 .mdzd dL o j M
ftso jterndesfilsdz” 2 MlssC, Ists cdzzB ddadzzs W ddz
9" hjtsf dMmOdadsets iz Bj stsH Iz ] SHL j d3dz"
CGdzOo dzr 2 otHBdsMd ¥ s P s deliz dzS g 1 jidr
ctsted L sdzls OdzidgRts ¢ 5] teats HISO Y tsdzdzj dedetsdz  toj L §
s dMOk: 5 ¢ itsdzj dzyd Ocz dats &IBO:L OF ts dzlz

Q(t) =QO)ex(- at) . (4.19)

sl WWdwdgdgsjls tOL d3j tc datzMmisiPp ls] / tolde j tafdL.
d c¢JtidsteRd o defwizd &3OJ s, Ylsts wsdz gt
R dzW d dz' Istet®@dyfd w40, 50 dzls j tc o O(gk+ Db) tdsjfdig] | dde]jindvs j
w s tc dzfd @)
e0f toqd<t
Qr)=1AS[1-exp-a(-1) ] fteqer ct+Dt (4.20)
P A S (1-exp(-a Dt))exd-a (¢ - (t+Bt)] § o>t +Dt

A -f &zsh OHY ctstedL SdB.Odz! dzsets o tSH BY

t
o
(
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\z\

t trAL

tdfm. 4.5

J tedIsts¢ o sfifdits ocUEIL] L osiaISS dettintdedz] ¢ S
j sls COC¢ Mk sz o C ZOu & d&zO oy iz
| | dzyd Odz' des B L BT tsdzbdzd Mo 2 ss ¢ dEw
@dzs ¢ 5 f tosh dzts ¢ h2d3tsIH | omethodztg AuckRiAd defs B gzdz! «
d

1t f1tof12¢
AjdeH jdgdtcseo Odzdj] lsHj dz desets dzd dzj 2 des € &

losHddr j HOdzdz j :
Hdzdl) d dashls  dRYSd LEDEscE fHds ] 6o
CdzdyjMlsots Wdd seOyNsddr & ik d.
-f dzsh OH GlstGO[L ts dzls QMR dab e d3o SHisMB tstc O,
“Hisj dzOY dzOV AR, Isds W TZdAP Is € d
-dz2OyOdas @R tsH tslslstsC OQQf,L #Hefhdzls g Z Otc O,
CsdzdyjMmlsots ddzdsj o Okzss lslsss OIN § st

‘HOddy | § csHOUfa10dgy , o &d/ MilsC d

] OSHdE j HOdgdz
Wl dzS (% s @Y dz Ised yaf € Tds%i =01,...,NN), o
4 flls¢ d
CwOW dC fftsdyisled 2z dzd 2
[ § d MOtz § to Pasctr :
lstesC s tsddsj dzlsOted
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10101160: [ fjdzs o dzOVY f tetsG e O BBO, Mtsfilstswh
-9 9tsH f OtcOdzj steseo d H Odal

-cOMyd s WkdSydd tbklstst O;
-ctcOWdyujMmMeEsj ftoj HMIsOo dz

t Ofteyyd cteOWdyd MEtsj 1 toj HcdsO o

HOdzdes e s toW H O frlsdg' ' dsdd 24 Grfe Qfdg jdis
11101150).

11701410: 1 sH Y tets G tc O d3A3’ H dzw 9 9 8HO
feshoude Oddw . [f&jnjdvjishy
1370).

14201640:  Oftsyy Wz dzS yd d slslsts O, i +10., NN
[ MEzhg dgisj Is pw dzO dzts ) § dzd 4 149154
JHddzd ydzsec ts MIS@158Afw ( yd ¢ dz

15501640: t OfMYf j yoOIlsC © L dzOyJ ded2 W EkdzC yd=
o dzd ud dz" .

16501990: | t OW d yj M 5§ ftcj HiNlsOo dzj dzd J
4 s tcj HJ dzj dzd W BOMh sOB O
BOCHdBEHQ. [ Isdzj IsC d dBOMh IsOB 59
10d dzls j tc © O dzts smatg ELUQ ] Ota ts d3

} tod d3d dzj dzd J :

] teBCteOBBO ftedd3d dzj dzO ¢ MmMdzj HEE M dd3 ¢ O
DT=1fqlzls No=, 5, AR=10¢ 8 AP = 0,11/cz IsQ(0) = 0, NN = 40.
rczedy HOdzdzr | (463D josg tzORBOIs @D Lt did® o
sllstsC O, §c8dhOMdzdzs dzO

v OB dA#{3y O
l AtsHdz | HOdzdz j 121 dzv f totsc toc O B33’
I (MElSd) SL(i) (d3dipzls € d )

1

N

gl B W N -
~

N
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Q,mevr; St

Ofmax (Q;,S; )1
i

|
|
|
|
|
|
|
|
r

At
tdf. 4. 6.
v OB dZzd yo 4

{ JLEdz s@lws @MU ctcOdzdsj 12

ltoj BN [ sists@EMizis]) o] @zlsd [ sls 5% M &S
0 0 21 2736,553
1 951,626 22 2476,135
2 3715,944 23 2240,5
3 10023,706 24 2027,288
4 12876,328 25 1834,366
5 13554,235 26 1659,803
6 12264,379 27 1501,852
7 11097,269 28 1358,932
8 10041,224 29 1229,612
9 9085,675 30 1112,599
10 8221,059 31 1006,722
11 7438,72 32 910,919
12 6730,834 33 824,234
13 6090,31 34 745798
14 5510,741 35 674,826
15 4986,324 36 610,607
16 4511,813 37 552,5
17 4082,457 38 499,923
18 3693,96 39 452,349
19 3342,433 40 409,302
20 3024,359

{slssY MEd)

l esmMOudo Odedd ( 33/ Mizls)
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4.3 [fejHjdjd]] (0LOdk] lstess ftod toj

s My Odzjdzde, Htod dBSHJdEZJtetso Odedd dL o
dzj dzdzlz ¢ B H J dz mMdzj Hizjls dMftsd Ltse Ols
| HJj dzj dzq v dzj H s ®s " i & f B OdRGE  dzOc
tc sdpdg'tcd® dzvd3 ] ssHtsd3 ff tetsB d hdets@. |
ts,dzts§¢1?ststgf; MlsQowls 1Iskz dijssHdSCEz d

BZBr B MO 3 tzOtdse s MsMissw
dZBfr]dzisGls G ts to dnusteiatzisyd . wio jdaf 18 ds jnw
sftcso sHd@EsMIsd, oM tMisOd d'j o~ tSH
OB dzs HOj 5" | teOMftejHjdzjdedw 1 jLEsA Isted
fslstsCj .

1 tod dzd 3OWDx=Dyylsts tcOL desmisdzs?2 (BsHsHdars MM
FtcOodzj dzdj Mmdzj HEZsE N jets odHO:

T (hy - h ) +TL (R - R )+ (421)
T3 .0 - h ) +TI (h - h ) +q ;=0

d(NX*NY-1) ztcOQodzj dzgd?2 HdzW EL dzse M L OH Odzdz" ¢
h,=L OH OdgdzOW o j dzd yd dzO.

l LOHOyYyy BftejHjddddYy §O0tOd] stegslo o ts
ZOds ftedrtsHdIsMw tjh Ols! MdMmlsj idz ktcOo dzj
IstseEls s B’ f sz ydlsOo dizffdizf @ dzH v CmtsH S tots o
f tod dzd &3O J d3, Yls ts ocHBfteso SHJd BsMIsiIs s d3j
OtedW d3j sduyj Métsj MtejHdzjj dzsCOdz' dz"@ = L dzO
L d&zO~ .

L =0 HT + T );s (4.22)
LI :O’aTi,j + i,j+1)-

s dMmilsji &30 L tad®e dazdzf @ dz'Hdz" = L dzOyJ dzd2 o
ftoeddzd 30 jIs ssSEGHO o dH:

AT tBT +C T +D Tt B T =G, (4.23)

] Ij I+lj

ftod Motlse jlsMmiseoks h dr L dBCHEBRE & is® dd qa

7 LOo®d uPhndsd nlE-HEBEQ s tH ds ste Y §) deg 4
(4.23sH dzts L dz@ j bz Bzd 2 o Gfdesotdetedy’ d2j, dsdO] ).
Btsdz h j dzjdL o Misdz 5,4 5 ) e ©dyj Astwdbpdls, Zr
L OH Odzdz" d3 dzGoffldsdads ds., 1ot § o dgjthdzd s f mists
dzzdzj or 3. v, Yyt tBttOIdZOY L OHOYO (dd3j
&ZzO ftesmilsj 2h jd3 sH(dsEE .doEsHE §f isdsd @ d dits iy ls -
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mMdzz yoj By des B tej HJ dzd Is! dzdh ' h G HO,
dLe jMmlsj @@ tcOM- BH

i ‘7
T ~\\\\4L\\\\
hy i -—%——‘I
m I : hy
| | / %1
2
< - -
- _L 8
Temeg = 0
tdfm. 4. 7.
[T ftedded BPSSBL QR sigHRdgslyj teijd Mis j i3y 2O
(423)dzj tOodets dzzdzs. [ fMzd BB 1 SSE S

G sizsc d S ts®owd j 2 & Issdede I ls s s dz0 T § tzf @
L dzOyj ded v otsHB tetso sHd dBtsMisd  Ildsds dztifiscylsi j st
dMifsd L so Ols! o j dzduydder Miej H dzdEd fig)tsh d6qf to
dsj dz' " dlst Isjd3 MO d3 € tsdzd ud Misd t5€¢ dzgzfd ® ]
] ydmdzsds ktcOodzj ded?2, Cwbtiesj BBd hj VY
MzjHikzjls wjhdls: bkdfdudszs LOHOYE toj ctej
sts2, vyt SfdMOdO HA&v NHez4Dwv | s sdes S H
mdzzydls! v oS, Wt teff Gy inde iz tg Gredddgddry dzC
Yls ts ) YyOofmlsd o SHESdsMdzs 6 5 Cstod L tsdzls O
Ho zMmd3r Mdzj dedetsisd o cf de@sosdity dzOo tE(tHtg wthlpjd W d €
f sMisOo dzj dz0 9o j tcdzts.

+ + N+ +/+ + 4

+
+
+
+
-
+
+
+

+ + + ¥\ + + T

+
+
+
+
+
+
+

t df. 4. 8.
1OHOYE tejcetej Mimdd KBy ds MY iste Esdsdis s
B4 rl976 ), (mjojy 1975k 8lzddry ) [ JlssHdCd §bkdd
B tstsdz0, B jins@s ) sdztso dztsdz dBdzts e sd3d tedz" |
JHjdasdW dSOydd, ¢t il @DdriAR@MYO thd fis@dz'H j
BOtedydes?2 Wstedsy Mt oMy i3d kL disp " s3ddzdizD
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Bsdz h d d5 o FYlststdevside O

(A (h) = (9 (4.24)

f e th)=(h,..h), (@ =(q,-.9,), (A =@ )

[sdBjlsdd, yYlsts 1Isd bktcOodzj dzgd¥® f1 HJ
fsdzyj dr 65 dBjlssHE Ctdgj yde' o 1 dzj d3j dzls s o
S tej H jnizddsOd|d dzo SH 5 D .CHflERB dsj ¢
LdzOyjdzd?2 o {btsd3 fMzzyoOj OS], ftod Gt
B3d dzd dslz BO:

f(T,..,T.) = él(hObs - h)? (4.25)

GHE™ -dzOB dz8 HOj B | h daB@ fstetc’, , Otc O fyfyy iy © dzdz’
L dzOyj dzd 2 f Otc @Ry trtcks p dad ¥ Mazd tc O L dzdudils Gils “Is t
9 tSHJdzOS 5o 52y dylsdichf,j disfts daPjHdzj o ¥ Wz dzC yd »
fsd3tsh @ ¥ HJdOCdOdz! detswd nj dzjm) W3 dakg@lsitg dfiztp' o3
L 2Oy dzg B s

(T T =8 (7 - h)*w, (4.26)

[dWYjepdydelsdsndls d ds L oyl 2

f sz yoOj 3 destedzOdz' dz' § htedDjo dig tdaf 8(418) dimtfeftsds o
(4.4).

LAY naez obs _ ﬂ8:0' j=1...m

uT .alg (h h,uTjQ ; 1=1.. (4.27)

] ddzj OtedL Oydvw f(TH.ETRS Wded © sH d Is ¢ dzd c
dzts tc 3O dz' dz" i3 ztcOo dzj dzd v O3, OdzOdzs ¢ d ydz' o3
dHj dzsd W  CPydpds Oo dzj dzdebP O d OV Hpdzlf J O " A
f OOl steOR tcjcetej Mmdw o fsdzda” j sfqw  dIs
HOsh dj orhjEfsdwdkzlsr 2 dOdstd dLdzO0dzQ ez @

T0,..T, dd3j s Is o dH:
0 /J /,IJ obs _ 0 s
T T@ ?mg a}(h (T »—J j=l.m  (4.28)
s ofMmjkd ftesdL o sHEETHE=L..on.vIs' &sd f o
thjdedju,Hd® GiTetryBlzjls folststodstso B
ftosdL oh/dgel,§L By42ddzp SOy HBSAd hOc] dlsj tof

Missdls &OlstedAfizH jndidds') ds e BPR des ! dztied . ISR L C
f ots d adg HY o SaBj lsEass 4 | @ HshishgEd oY to
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tc OL tb@uEastzOW s bkdzd 3 IS'sH 2O 0,z B3gz@el & P dzdzj dz z
tc O fig\yr .

[ d&zZv Ists@G 5, Ylstse T EHsMlstse jtedIlss mMw o
Ydrdud mMétsds M3 mMdzy G tcOoHSY sSHESBAZ BB 9o
By dzts 99 j Misd tWwH WBRddyJ dzd2 (1 42 B30dz,

TJ."’ ¢CT, ¢T (4.29)

cHT AT -dzgdy dedj d ejterdedj ftjnjdr f OLOB]

[ dzd BsOIsted yO Yz fysTH i ddeaiz dizgstded ( j H J
diisj BO dzj dBsyjls Brils! tjhjdd. Gkt
HjdaZsdWdSoydd dzj fsmlsOs dzj dz0 Mistsise j Isfylk
[BLESIE OdzOdztse d ydz' = B ssHJC, shdzts o C
fisddidL Oydd Hdv LOHOY, LOpYOdEsthis ¢
6§ H dzts yiduz UMY te d odg Hp (19790
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L] 015

SN (O ) ViItoelfr1RC YLrrycfv3fR

l sfdzj Itscts, COC Bklsydz dz ofmd dzaj L O
otscHBdMdcets ctsted L Hkgls @ daff tc d 3T Q dizsB 1z thds O fz
Hisfistse J tedats ls d BsH j dzdd df stea Py § B dzjg v
dmMfsdz? L soe Odzdfm! Hted toj" jdzdd tBLOISds?2 1
BBs Y dzts dmMf sdz' L s9 Ols ¢co¢ d dzfls tc z d3j dzls
ftod B3 da ded 4 BSH | aadsmyf BSdf1 aQHIg G do 6OL dzd
f cOo dzj dad W fsHL Jd&dz" di3d o tsH Odzd . R dzts
Wisted3sOdzd L ts9 Odzdzlz © B ssHC 2. Clsts 9L C
Ef cOodzj dgdV Bsy des MW stcdBzdzd tetseo Ols ¢co¢
dzO {f to d d3j 1B79,m Is dzdzie j QYA970,f 1 H H T9¥2,

S5nWsstcdiszdzdteso Odzdd L OHOYd GfilsdddLl

[ BOWY LOHOYO SfflddizdLr Oydd ~0tOCIsj tcd
- Yy dzjots?2 WhkdzCydgj 22, EMmisOdzOo dzd & O h j 2
Hise jMisd HEB BOS M BzBO ddd me jMmisd ¢
LOodMmd Btsls! & ntslejtf jjtdzf o5 dzde'
- BetOded uj dzd W dgfp v CYQMeEdiiddzdz’ ~ W kdeC ydq
mMdzjHizjls thikzh jhhsedwis: ftsdmM¢ tilsdd3odz
4 dz2O0yodzO tjh oOsls fHtesMmlsj2hzs L OH Oylz
f sl pg) dij dede” di3d tj M jdegdw Bd L HJM: QVoedws

JLNMS 0 OrpedsBOtedz 2 tcOMEA s-H Iststs dy j 8§ & @Y S ji |
Clststoky fdzjHizjl kojddydls! HEB §tyHj &O.

LS‘S‘U(XQ?;)S o SHSdetsdets d3 G thtalzj L SHdEDEY dez0 (i ttiei’ O |
HOdzdz" = d3d dzd B3O dz'hdg. F sy d® y §J tef & j B 59 Ols Is
f sdzd ) J glzds'ls O Odzd ! R4 do' " d i3d, Yd a3 dzj §
f sded ¥ jsgefv 1" 6Oy j dzdzOW o o dHj W tdkzd,
mMdzj HEEh dd3 tsBOL t5d3:

KjdzjoOv RggAQdmax.



hj (Ql """ QN) 2 hj,min(j :]"’M)

q dzd
{ cteOded uJ dafor...Q,) ¢s .li=1...M) (5.1)
Q20 (i=1..N)

Az dz€ yd sdaBdeilsdisy j dzedj d3d Y HE dz2Of stcOd3d
slsCOys] osHOIBH | dzd o BHBMREMdksets ctedL tsdzls
By jls BT IS or Oy jdets OdOdzdIsd yJ MS 52 W
ZOf stedztséts B j MCtsdzj Yydets 6 15, SH @SS H dis @ ts

CotedLidsO. | 1lstEaskdsOp '’ GOd]k] ddis s ls
W stedsRdzH &z dsdzsy j flse © MS o Oy d dz:

S (Qu QN)=- 'IneRL - %P +l-vf8 62

i 1

GHY, Y -St5BtHJdZO0Is ORNS-a[@x didsslso j Isfise j dzdz
pdzdwdzdw . uvOC COC f§sddyjdedw wodwelsmw
sCOoysd, bt L OHAMOC Jedlsifdgds. Coydf] ©B " Y dz
LOHOU] GibgEgeDyddssy s ©i" dls!  Md &Y dz
(1 Odz1pGy.,

Kjdzjoow @mg@%&mqmax

N
4Qa ¢s . (i=1..M)

[ cteOdzd yJ ded v : : (5.3)
Q20  (i=1..N)
GH J"’\ i _—In% /\/ XN )2 y] ywl)zg-

IGIStGC{aJOdZOLrSOJ Is fy w BOIsted yj 2 o dzd W dzd W .

dL &34 daj ded § 1 tsdzad ¥ J Jdd iz StGGS‘rJ’;ltEQHﬂtGdzOﬁlﬁlisﬁﬁ;@u‘
otLOMISOjIs dz2O0. tshHldR ¢Geldday@ tcO9 dz' o3
sf toj H | dzd d&BO H dzw o SHEdsMdzts 6 s ctstod L tsck
BEHJ Az sMY ydmdzj dzdz" d3 B B SEOC Qg k
BOlted y® ykofmise dlsj dz dzts f) lsAdy, © Eus ttdfGvd dpfoL
sfls Oy Isfw dzd dzj 2 dzts 2, fs5C0O0 dzd dzj 2 dz &3
SGteOdzd yJ dzd v . Clsts btejBlzjls BOCBEt Mdziz
ftodd3j dedd3 Jteddzydy Mzt dydd, Is. §
dzd dzj 2 desisd MmdMmilsj &3 d tsH dafS2e.sHMzs i) d dz@tfc
csted L tsdzls j f SHtsB dzts j kteOCIstso Odzd j L OH
sftcjHJd dedetsdls tftod B dzd » j ded CsEHO { tsda
Bsh desfils' 8 o sHBdshHdses cttedL sdzls O.
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[ By dets dMmfsdz' L s OlsH Hiczedj yjdzj o' J
oL Bsy dz' = 9o @Pdc O pzkts 0 6.1 OB dzd y §

ANBtodgz dzdtetso Odzdj L OHOYd diEsy des ff teBH BC
o5 otej d3j dad . 1 sdzdtfJ dzd Jsxpiud Aoy @] gy ¢

s()=a aQaj (k=1..m) (5.4)
f o= DiL.

Q/-tOMAtH’ ftod ©IsCOBIS j o tdL=Hiibp O d dz
o to jolkfi=i Dt. Az dzS yd e -otdedey deffivas dzj dzd jL Gz oS €

otojthy ItkuSigd wWOmEBPY ddz M tcO M Afskisty ds o 6O dA
o to j o3jl(idzDy,iDt]. L- S sdzd yj Mlso s d dals j 16 O detstwls tsdc s
fdtwOoyds dezydets tM Bl Issyd ¢
BOC M d d3Ofdas digf )iz tedf § &Bozd yd Mise s ME o Oy d dz
v OB ddly ©
Ajdzjor j WkdeSydd d BcteOded yj dadw
f sHL J§ dpdss Higd3d

Kidzjor ] WkdS|ABLdRzd dJr o' ©O)

[O0CMd BOX d&& 2 Mk & 40 - max
fted tIsCOYS | |

[ O¢Mmd B3Odz dz" 2 tsBI ) a aaqQot - max
[ dded i30dz! dz" § Y BIsts, 4eQ +aeh- min
Ldzj eedd | !

[ dded BOd ' j L ObE|  HuQ+Hu h- min
JOShdBOw & § fEd|  ApQ-ApNh- max
{ 6Odzd yJ dad v

1 OH G)dZer J dSq dzq dsedz h(Ql """ Qn)q:hmln

(d2Of ted d3j t6, HdzW L |
ftoj HiSlso tcOM j dad W 5]
o e dasfndgdzd , Mtss
tesodzw otH'™ o ( dal
Wddz' stcO MSC o Oy ddz |
) OHOdzdz" § BOS fd GO h(Q-Q.) N e
(dz0f ted B t6, HdzVv {1
fOosHEBB, L OMtsdz] |
) OH Odzdztsj  d3q dzd 30 dz| aQzDb
9 SHEMdzOB Y j dad § |
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) OH Odzdz’ § d3d ded BO 2| h(Q,,.Q,)- h (Q+ Q)% G
(2O tod di3j B slsie d2ON {f |

ftedlssCO L OCEY L dy |
I 4 dzd oy sHiso  f to( Q 2 0
(fted tskkzlsfiseodd

fostedyO dapgfv-daflys sty 5 dsj tdzOW OIS ted
M sdzj Ydzs@ 15, ZOf Stedzts G ts, SH dStc s H dzs ¢
tc

B J
CtedLisdsO jV ! Bl kdss yajROwgR MO:

L-i _ 1 g/\/é? n:’rkzj 8 Wa /T*II'kZ’J %
H) AT g ST(L-i+)Dt @T(L- Yoty (5.5)

G HrJ'j :\/(Xk' Xw,j)2+(yk' yw,i)z;
W -WEkZdS edPhhdkslstej dBAOW o ¢ dzOo §

v tfJte! By dzts s tej HJ dzd Is L OHOyYykz il
tcOmMmdiislsted ds Mdzz yo02, CBGEHO oM BI Y A3 ¢
tmMdzj Hizjls BOSCMHdBdL fleso Bl Oz ol E ez g §
f sdzdy 4 ded J . [ Odz' dzj 2h ) tBcetOdedyj dedw we
f slstc] Bdetsfilsj D do o jaagnyi@mn tsSH SO ftcd tsls
BOIlsj BOIsdyj MSsds o dHJ 1IsO LOHOYO L Of ¢
dzj tOo j dzflse, Cwltster j ftoedo jHjde dadyj:

? N

a aQbDt- max;

i=1 j=1

? N
L-1

s(t)=8 4 Qa ¢S (?=1..L);
i=1 j=1

N | (5.6)
4Q2D, Q20 (i=1.Lj=1..N)
j=1

GHIFDILd t, =DX?Q, -cOMratsH ftod ©IlsC 0T p o dis§ 46
otej BlLdB M §pdzd yj Mseats ddalsj tco Odzise o toj d3j d
N-Ctsdzd yd mse s MS¢ o Oy d dz.

(hy BBdjj ddidsjtej Mmde &3 §tod d3j daj dzd J o3
Wodzw jIsfAY dzjstzthj S Isd d3Odz! dztsG 5 tsoHLsOgE S0l deisdcv
CtcdL Sdals O o zOY to g d3j Wedl971). 8 ®BYy,lsOC 5B 60O
f dzOdzd telzj d3F § t©OMnABH' d EmMlsOdatse dzj dadz" j
LisOfj WweodzWelIsiw ffjagd d3j dddz’ dgf B ticjj " g tlzgf o5V
PHtso d2f Jslefgts tsB) jJHddzj dzd j 53 f dlsOdzedw d sIs¢§
9 MBddzd dsdL Oydd MzdsdsOwdz = L OlstcOIs.
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R, zOC sdzj vy, Btsy dets tsBJ j HJ dad Is L OH
EftcOoadzj deds . 1My, vyt dzOd3 dzlzy dats MH j dzC
btcOo dzj dzgd 2, &OftedaBjte 3.3.19.

AEh=Q+Q" (i=1..N) (5.7)

j=1
N - Csdzdyd Mlsets kL dzse o  9oQs H-t5jdeEdnjdedsle | dzd
fJsO@Y-jsOMrtsHr lSCOYSd otsHr o d¢EBBd Iz

Q" BBy ils BT IsH tcQo dets dalzdze j 2 JMugg2 D
MCoOyddzr . deflz®V j Hd &H PigBOC dzts L dictfisled PzfLi Oy d
OYddzOj sfmw ) kZteOoadzj dzd?2 Isdf O

N
acCh +3 C,Qf - maxd dadin
j=1 j=1

4 a, Qredadxd, (?=1.M
% b=-) (5.8)

a Eqh; - Q°=Q" (i =1,...N)
j=1

QiPZO

tdhdgddiy LOHOUd Mmddfdz s Mmde" d3 RBj IstsH ts¢
felsCOYS,) §BHLjdgd i otH, O kOCYj .
o tsHsdasMdesd3 G tsted L tsdals j .

524 d B dzj Sz’ 2 Ok tstedlsds

dlsOdzH O IOEEOY O dzd dzj 2 dats 2 sflsdddL Oydd
4§ dzj o O  W4zadp&y dmax

[ ¢teOdd uj /. eh  (=1..m; (5.9)
h 2 O X. 2 0 (j=1...,n).

]
z - \yJ dzj o OW W k-dzyde,d3d dzdz” §  (ited,p)dzd W
sdflsj BO dzj tOo jdefilse Gtoj sBELOLEjISMY o
Gzj Blsted YOl j dz dz'ys kOR dE) Bjokdz 7

y+aa;x=h; 20 (i=1..m). (5.10)
j=1
g¢dmlsj 3O, o Cdzg yoOs h Ow yjdzjoelkze WEkd y

o OB dzd Yy (5,11
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" dzj sfdztso dz" j f j
=
X1 Xo...... ) T, Xn
8y | A1 Ao a aAin bi H
5 a,
o Vi | @ ... i @n | by | B
9| ay
8 Ym | @ni @mz..w @mje.. @mn | Om | 1 bM
= iy
p1  pPo....... Ps...... Pn

g fmlsj 3O dzd dzj 2 dz' A (5.10)z tdn@Hiz dgn> m)

dzj slsted yOlsj dz! dzr 7§ j toj d3j dzeder n , [ df@se o waists h
dzj HsMisOlstsydets StejHj dzd BO. [ sy dets dzO2Isd
1 OBtste t6jh jdzd? BteOL kfnismase s i dezsh s e O
Clsts orfkzCdzs] ftotsMmisteOdzMlise 5, ( frcdsCidgdCun
[flsddzds dzj ydls dz20 kZedzz oL d3sy datsd s te
fjtoj 3j(ozca) & dalzdzs , (GlO)dgtsy dgiz toj " dls! mdzv s
f4ted 3 dede” ~. [V § jdeQLdSjodig" A ; 5 ) tlals © glztsgisdedz |
Colstster j B dzd ftedteOo dzj dz' ¢ dstflz dpyj,te j i) Ldzdm
vdzj HEjls ldjlsdl: , Yylsts dzj oMmj tojh jdz
oL By dzsets tojh j ded WH YSH @S pds | Ristedzz s L O
sfdzso dzs2 f jtoj d3j dzdets?2 dzO@ dzj smdetso dalzs , o
Fedzsos?2 IstsySd HB Hickce &M o) o §cOQE0EEdz
oL By dzs?2 tsB dzOMIsd . 1 j o judsjsh @ jOdsfisw daO@ dz’
Fojddyjddj yjdzjoes?2 WkzdSydd. Clsts HES
{4t d3gd daede” R, Yylsts HOY I dzOdfeALdl 'd3Qdz dz'e
f sdzsy dlsj dz' dz 2 Ct WWdydj dzdzO y@iiods judstis?

dzj sfdztso gelsy dztelr ' fdzy Hizj Is d3L @ dgzdzdilg trj d3d @ad
10jd3 StejHjddd SCOCEks thdtsodazs jtej
His dazdzv it dBiMjdedi 3 5 CteOr Moxsy dzj ¢
1 OL oY Iskz § | tyd 33 HzdaAkz § tc | dzj eiddzlp ks drfF@odf] czfsds
dezy dzts L O3 ded st Y tyHdER o § ®f k) ded@iky dz
dBBjdzt hj dzgedzw d O3 o Ctsdaj ydesds dlstsej s
toj M j ded 2. (B.1IMOBCAA\Qidzr f jtoj dgj dedz’ j, Ctslsts
dlstsdz § y M daPs{stsidi Ixdflsm o 52 Mmistsdze § y) .
fls tsdfB)itOL wiz dovdzj Bj dels ORd tsfjotsets fistsdz ycC
dzz dzs Cts4 WWIydjdals, (dzzyjdedzr 2 o W)L Ed
(sMjotc?2 tw©WH). 1BC0L0Od {0f L Odjdr
fJtoj BBiyedw f Ho kzEssozgus®y,. wdMmisj BBz kZtcOo dzj d
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iey1+allxl+alzxz =D,
i Yo +ayX +a,X, =b,
ftocj SBtcOLEZjdB o0 detsoalze MmdMmilsj gz

(5.12)

é 3, by

~ +_y X

% e, 5.1
I 5.1
1 a a21a12 ab

Ly, 22y, + b, - ==

P a, é@” Ta, 8077 T,

Clsts 1 CodoOdzj dzlsdzets L Od3j dgj dzGs fnakists iatztd o d
§ 4 o] d3ixdzdalz vC day, dgPdzls © O s jwdafpjseds. i3+ dzj o3
[ dzv ftesdL otsdz! dats ag;u WSO 6 of telj dsjedgjOdzlss® O «
or tcOLdIls! wL " Ctsd3 IsOBdzd yr Mmdzj Hize h Jddzd 1 t
- Hjdzjdedj d3 sMjotsets MissdzB yod dzO tsMmj o 52
dzjf o j sSBtcOL ts9 Odadz” d3;
- Hjdzjdzed J I3 sMjotsets ttW"WHO dzO &Ml o dzury
Mot 1 dzj &3j dzls dzj Htcj sBtcOL 50 Odzdz d3;
- LOBB] d20 tsMjotsets 1 dzj d@3gd dzls © dzO + dzj d3j dzls,
- LORd &0 o MmMjinm tMisOdz dz = 1 dzj d3g dzlstso S OE
885 ah CHY
- - T p')' po' - .
amak?ayjbkqaj..a’j
Il erhiftcdojH dzgdzsEds Mazz yO4 Hobkm Jte]
d dzdzse mMistctelz® Ismw B tH@n) Bl " d d3

X1 X Y1 X2
y1 |an ap| b VRS 1/ a1 aid an ba/ag1 (5.14)
Vo | @21 ax| by Vi | - a1 a1 & ( 81 @12) &u1| bo-(azibi)/ans

P11 P2 -p1/ass P2-(a12Pp1)/as1

ltetsyj MM L Odgj dz fcolsstew jlsMw HB Isjn
fsmdzj Hdzg O . | . ofmip £t B & o Qd 5 ozB dzdzts 2
WEdzS ydd MmMsodzzls tslsted yOlsj dz' dzr d3d . UBSGHO
HOdz! dzj 2h jJ otLtOMIsOdzd] yJdzjots?2 WIkdz yc
{ Mdzd HEts fdZEYj ddw tjh jddy Mo |
06 dlsj tas@ oy, O jilslsts ylsts L OHOYO dzj dd3j |
1 OHOYO dzddzgj 2 des?2 wflsddzdL Oydd, dz0 ¢
Mz yoj EftwOodzj dzadw toj Y ddisd3 o SH tsdats Mdzs G
B' Is! ) sBr Yydesds o dHJ . ]l st Issd3dk dzj 5B - 8
BsSHIWJSOydd dejcipls@aple @G Isdetsds moziz yO 4

>
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d Mdzd Istej B Iz ] Is iy d3 @3 ffaf] digff ezeDtm) {2 Is j
d Mdzd HEflkMC O IsMY ©GlstedyoGgdadOj §Jj 6]
X=x-X'", GH X,20, X'20; (5.15)
d Mdzd dd&3j s s ©BewOddyjdd” ©JfoO ¢BE
tcOo J dzNiseo O)dzO HIZjaASAjHIS O MAKKO HoO 4 WOL '™ .

oL sy detsj tegh jdzdj, OUddzOw fy dM¢ dzs
fteslsjCOjls COC B! YydzOWw o' h jietf duddgdzO W
fdzOB " § ¢4t di3j dzulgl] gse o sEeB®dlA QjjdzdV = H
f sdzlz yd Isd yjsBdeO dic ©o j dzils o O.

- 4 +8_l A+ =By 220 (i :1,---,?) , (5.16)

¢ Hii) - ddeZﬂLdfndZO CWBjsBE hge W.OdAdfm)] ddddzOB " j § §
M CL WWdUdPds OB smw dmMEkzmmise j dede” d3d 1§
oL j d3r LB OO0 v j sl ©ls ded = ) ¢ safgsh &

bdzS yd . I 5L i3y desls!  § sdzzyj ded ™ toj h j
Jtod 3 dedz" § o oljteQedsllg ded f,L aS'c tc Qgedz deg W &
Oo dz dzlzdz“ld3r1®{fr]ll]’l35®btjl;|_ bid yjdzjoky Whkdel

zzai(z) max (5.17)
GHZ(=1..?7) -ofmMdMmMC EMmMmise j dzdz" § 4 tej dgj dzdz" j . €
BOS Md Bz 30, § mdzd

z=2=..=2,=0. (5.18)

[cteOdzd yj dedw tcQo j dzMiseo O sy dzts tc O d3¢
sBtOL 53, Yylss d teteOdafjudgézd \ G df @G & B
9" f sdzdzW Jf B d3 t5G e Odzd Yd dzd ¢ dzslici@ls (¢ Qzlizs p ©MW
fsHMsOdzse C 52 o MisOdz dz" | £ g5s)eep.dzg v . )
Hd,f sdzz yOj o3

- Q ..
Z=-d g 8, §*a by - max, (5.19)

GHY, -dzd dat  M&OB sdzylj gké d 56 tcOdzd uy @Ed WS &BO
Y sfdzj Hdzd 2 dgdz]j &z, § OB B EdHJO QA deg dz@L Oy d
fjJtcosets yYdzj dzO {1 tc OB.1OPC IsyO frifistafd olztdaHy) ladiz j ez tri@ts
ledzCuq’cf

Z=- a@_ak(,“]g min
'—l(;j—l
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q dzq (5.20)

- Z=- alés?lak(l)JJS max.

Csz dzseokzy yjdzjolke WEkdSydr dzjcecCt {§tsf
o nOdelelg dzd 2  fglzdal 3¢ Iz fif fg ldegj Jo34 dzdz" d3dLd BB d # ©
5 @dad yjeddpwj defflso ©) . 1 0 1O j 1 L Od3j
femMesesd, HBHENHEHdO ey ¢ 60w ddElg dag) dz
z dzw ddzd tc0Ooe dzr d Bz, dzOyd dzO 4 Ismw 9 lsts
J o sdzOyOdz! dzgzs yjdzjoelkze WEkdsC yds . [y f
Jd o d3j dzdz" ~ . Clsts HBMisdeOjlsmw ©OolsAsdzOIs
Otc O dzdipodzO dzts1s O f J
] ftotsc @D Yugg o sH dIsmw sBh d2 Holzrn1 IsOT
Odze tsted Is &B. dstitis Ote gl FORIRAN, uf 'tel pdgdatydz 2
skt misj tcO@IP2).] 2L O

Vi d4t 61180

Ajdejh jdedj tsBhdR LOHOY dzddzj 2 detsets ff totsa
HobOotl O desets M dzj Sdegsets Odze st Is ¢

l 9 SH:

] esctcORRABO IstejBlzjls 99tsHO © o9dH] IsOE
FHtso dzj Iso tsteW Isd W d3ts G fet®@udaff Is|¢ atxlzts mis d . { dzd
Cwte] Clsdtelze Ispw  ftod Ytoddsd daj ded d Mo B3 dzj
MtsL HOY Is o fmJ mdzOB " j d dm¢ zmMMmise j dzdz
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Csdzduyd Msots § j tco sdzGWDdz! dzr = f j toj d3j dzdz
- Yydmdzs setcOdzd ygj dzad2 (o SMizse yOvw  sdztsy ( Is |
- sdf tctOdd U dadjize @ cspzalfidge d 56 te Oded

tc Qo j damdseHO M ddze t§lzts d3
- Oedzdykz S WWdydj dzlstse, Mtsmisswh zs L

DEsL WWdydj dalstso Allsjd (i@ .dadf 3 Nizd. 2+ N + ND),

N-ydmadzts tsctcOded yd ded 2 ¢clisdial @ ds@ 0o j dzMmlis o

2)S s WwWdydj dals vy JNB(je (=14 NEGES yd d

f tc@o zs YOMiIs! B(ity d t¢ OklzdM)j dzd 2

] T ABBH:

10 COYHBABR hOG] dlsjtOydd HOdz yd md
4 tcd o34 dzdz" -~ , L Od3j dzj dzdzr = 2O h ©OG ] dlsj te O
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deZdLOudW f4tjdzd dede’ » Hd
j 9 OV W izdzeS 2 Oeztlzh OV g ORRO o
h O L Od3j dzlP.{f 5 ClOjL t6 jo djj drdk(
Cs2 1 s s @y fipffHyds . L |
SHO ¢ ftOoddz dzts?2 ygJ dzd o
Jdzjded] BMmMjetcects Mlstsdze yC
ted?2 HAzY BCBdyOdzd2). dlsJ t
jJdzjdzdj BMjosets tWHO.
g% d< Oygnj fpdgdy @Qww, dzO2 Isd
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tcOL 59 Odzed 4 IsOB dzdyr .
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Y ls
tc
wod

]
s
j
9
J
to
dz
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gaﬁao
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Ov L OMBI&O]bgy R§ Gkt
yJjdzjoets?2 WEdSydd.

(SNO) dz0O L d&zO0yoh dj dzlz dg
YA, el tcdtcOo dzd @ O Isfypw €

ftcdy d3, ftcj HiSIso tcOM O Is

Qf ctso j o€ sPBAOMIstetsC
tcjLizdz sOIstse ff tsMmdzj € Oy

| € dz¥ yJ dAdgO M2@LAA 6 s ) d3ts Is ) Isa

| .dzd W

H SCBdyOlsjdzi dzf = tejL zdz' Is

SS Q—.
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dzdz" d3qd 9 tsSH O] . 1 d MisOdzH Otcls dzOW
O 3z te B dachj dg d H J :

z=-2x +4%,- min dzd dzd A3z d3



13¢€

X - %C¢2

- 6X +2X,¢- 4

2 x+3x%x ¢ -1

X2 0 X,-f etsdL o sdz' dz" 2.

4 20yodzO L OHOYk ftcdosHWIs ) sB " ydz
LOd3d d@v ¥ slsted yOlsy dz dzr d3 L dzOx Jj. d2ff JJdg." © OF ktc
cOL desfyls! &wiYHE Hobkdw dzai GESERHYOy @B dey 1
MisOdae®LtddsH Oyd or cdzvHdl Mdzj Hze h Jd3 tsBLOL

X1 | XD| x9| b sdf ¢ tcOda
vi | 1| -1 ] 1] 2 | <
Z; 6 -2 2 4 =
z | -2 | -3 3 1 >
-z | -2 | 4 4

ltesetcORBBO HOY IS tjLizdz IsOIsr, 509 j H,
tOMmYy § YOS d d3" HY=tr@j dx,-a'/=025H, Yt
v OB dZof2y O
tjLEzdz BblstsBOf 5 13f c@ & ED dg3J
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IszH O tslsls kz H W Iz dz§ yd
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3 -1
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2 2
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BOC d BOdz! dats Hisf z2fmisd d&3" j f sded 4 J ded v . A
oL Bsy dgs BBz M j egts jOLtsdapQig s p dd Vo StE ¢ tc Cad
ted Meslta Pdzr §sdzsy J dedWw FYPD O dz d Itsys d
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v OB dZ{3y O
tJjLikzd Ol tc0OfMm13:lisdte d Z delds ¢ tc O dzd3"

RIsjteOydw 1 jtej dgd| 1 Jdted &Bi ¢ AJdzjo(
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tdhjddj otst
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{BNJiJd ydfmdzts dilsj tg?2
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tej FE50dzu tetso dzgd o SH R2d5dzjV wisAE @F d&d ¥Hjpc Ols
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- Dx =6000d3,Dy =3000d35f OfpratsH" fted BICOYSj dL Is
sftejHJddls! IsO¢ dulls 5 z5 pRHPIQASHALQ, MIs Odzlz Is
BOC Md &3O d'tsdz’ WAy d § dzls ™ d ggF p,Is5 1L HoefOodi Y

P, = 1,2 Hddzd(uff Mqu/dzj Hizj s Zis®E ogjlso stedls! o ¢
Istcj B t5oDOHALdY Mf{ cteOded yd dzed™w o 6Oy § dz¥ fyadzj
FtcOo dzj dzad 2 dh=Hzgj Q9o j dzMmlise
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200~ 1) 7T (- 1) 2 To* (e~ 1) T NDADY - Q=0
(b ) Do Tes* (e~ 1) 0 T+ NDXDY - Q, =0

)X Y Y -0
(h, h5)DyT25+(h6 M) o T+ 20~ 1) Tag + NDXDY =,

(- ) g Tas* (e~ 1) 0 T+ NDXOY - @, =0
hs=hy; 22N, hs 2N,
Qi+ Q2+ Q3%0;  Q:120; Q220; Qs20.
1 sHmMlsOoade vydmdzj dzdz" § L dz2Oyd dzedv o G tesdL ¢
z= Q1+ Qx+1,2Qs; h,=50;
-0,051;+0,1583,-0,008h3-0, 1hs+Q,=0,18;
-0,0083hk+0,0283h+0,02h:+Q,=0,18;
-0,1h-0,05h+0,1583h-0,0083R=0,18;
-0,02h3-0,00835+0,028 s+ Q5=0,18;
h,=50; h,250,1; hs250,1;
Qi+ Qx+Q320,1; Q120; Q220; Qs320.
RL {Isdr kttOodzj dzgd?2 (tsdzeyOj &3 Mmdzi HEz¥ N

1 2 3 4 5 6 7 8 9

hy hy hs ha hs he Q: Q. Qs
Z1 1 0 0 0 0 0 0 0 0 50,0
z | -0,05 0,1583 -0,008z O -0,1 0 1 0 0 0,18
Z3 0O -0,00830,0283 O 0 -0,02 0 1 0 0,18
Z4 0 -0,1 0 -0,5 0,1583-0,0083 O 0 0 0,18
75 0 0 -0,02 0 -0,008:0,0283 O 0 1 0,18
Zs 0 0 0 1 0 0 0 0 0 50,0
Z7 0 1 0 0 0 0 0 0 0 50,1
Zg 0 0 0 0 1 0 0 0 0 50,1
Z9 0 0 0 0 0 0 1 1 1 0,10
z 0 0 0 0 0 0 1 1 1,2

l st QBBOY Is twjh jded j , ftod &.4.4 Jj @G I3
or ogles MCoOYddzr Htsd dz' SEOOEGIs ‘P/0fg tc O

Q,=0,Q,=0, 6/1fg3
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{jLbd O ©OMykkedd tf csc O dgd
RIsjtedl jtod dBj|} Jted d3d| A J dzj | 5 tsezs | dzOyd
sHO GllskHWYkdC {4 j toj o5

1 7 0 0,1 1 50

2 2 0 0,1 2 50,1

3 8 7 0,1 5 50,1

4 5 0 0,1 9 0,61

5 1 0 0,1 4 50

6 4 0 0,1 6 29,02

7 2 0 0,561 3 41,56

8 9 0 1,235 7 0,1

9 3 8 1,173 I ] ®&hMkod

10 6 0 0,881 fjtco 5dzOYO

11 7 0 0,831 | 1 j toj d3j dzdz’ j

dzlz iz
tdhdddd oL@ty ds. [ BILjjdOoydipdds odej

% bz dz$ yoBEL176679
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1] 61 ¢ 6
trarLV 0?30 FLrefrR Frtruded 1010t Cc11C

6.1.[ B zOfls! 1§ tod d3j daj dzd v

1 Octew L dzj dzgdj §tSHL jdgder = o9 BH 9o
ftesdmMrtHdl dzj MStsdzr CSddzd § 2lsw dzdtcd
6.1. It O By jIs fsmiskzf Ols ) 9 SH 5
ddzaW ddz' steOydd dL L OCtwWL dv dedlegsets f ts9
stczBtsif tctsSo SH 59 Mmilssydz' = 9 SH, L O
OCIjtcd Odz' dzts L OGteW L dzgj dzd 4 ) . 1 O
hj zOyd eoQlde nfiplyj e § syo j dzdes e s Mmdztsw |
Is (dzd stcOlsr fiMmlsdydur ) . ¢ dz0 dzts @
Wi dzj dzgdwv woeodzwjlsfpw ddaWddz IsteOydw du
sdggzls {shiskzf Ols: 9 Gtokzdads o dzj t
tc flafg it dzstcd Misr | LkZcedzj otsHsSRHY | o deRfif
dz' steOydtsdedz” i3 o BHOMB] ddzd HBlssCO
WL depalzdl fz' s @gdw L dgw s 0 d A oJhiMmlse )
dzd ydo Oj Ismw cdzOo dzgr i3 BB WOL tsd3 9 j telsd ¢
jdgdgHr d o jtorndzgj?2 YOfmils: 8 o tsH sdatsmdatsc
te ts ) IsdedPdizf wlzd i) ¢ d R teasjdimj~fiplsiaf Is o o tSH s dats
L OGC &8 d3ifias def dgfnlso sted Bsds adH 6]
ssCsd3 ftoj ddzzh j Mise j dzdzts o G tste rLdiE(dgls O d
Colststots Bsy jls BT s sroOyYj dzgs L OGteW L
o tgJ d3d dzd , LOoadMmdls ls MEtsMmisd §lssCO
Msteeydd M fosdatsHWh dBd IO Mmdztsy d' d&3d
COC ] toh HusHdsllzsf dzj dzd v L O G to WoLsdamssdasdridz 24 MY
d HOdz! dzgj 2" ] tOmMmMEzyHjdedw BEHEI lsdasmc
sls f dztsls dats i ls d O ctdc® fiy Isigfsigj@g o dzd v Is ! z0 f
(6dHtesHddZOBdyj MSd OCIsdedz 2 L OGtwWL dzd s
CGJHEBH OB ud MSd dejd@S s dylsids § 51 RGO J lsizd
Ctsdgyj dzlstcOydd LOctwLdgwehda ojhjMmlse,
tcOLddyj?2 o ( dzslkdsmiswsa. [ Odzj J 3 G tc
fstsftedg, Ctslststctsd3 tedL tSdzlsOdz! dgr 2 dBOMN Is
Bsh desfmilsd o tsH s dds®).dztskifszipicdld Gzt Mydls Ol
smdeso dzs 3 6 Stc FfizfsdzalzOdz! dats fisfgdzj HEzZE h R G«
Yylsts tojcecdtsdOdz dz 2 fjtojdesfg L OGtw L dgwsf
cstedL tsdzls Gidgj Wty dgdo B H j dzv Bd,  SesichHjON s © ©
zMmtej Hdz" jIsmw Nesdzpydelsdgs Qleizd d daw d dz! st Oy d d
Ctsted L sdzls ©On fn md dz' dzts 9" Oy J dadzts 2 fndz
ftedtsBtej ISOjIs Istej nd3dj todztsmis: f J to] wabfip®dzS j <
6.2.
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B OW s H J dz! fJtj dzsmMO IstejBlzjls 99tsH
dzd dgdsjsds,.f sdzj Y slstss O dzdpdsd dijo Jdystigsdzda
O dzdzj dgt® froisyes i @ jddiss fistbed® y  tsdzdzts 2 d3tsH j dzd © .
My d Isz20df BJelsl, s 1s Wte 's §f toj HNjSdsetdiIsd W d dz! Iste
ts dzlz  Otefd.
BeBQifgide ] dzsMO  dalzy dz  H jRffdsch  Is 9 dzy gzt
fszBye@yykzj dzd jd3 o jdzdyddz mMECtstetshis
Cbdodzz® nf. st ddsisisd cPmintzoks § dEY  dL
Isr 11 t.60.

TNIE L

§ C 0= r ogaha
O=FQRO00F—
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wdfm. 6. 2.

6.2.1 OMMBOstedo Oj &' | wodzj ded™ d ©H ] HJ

4 ZOYO O & tOjfHinssEie ddH J B dse s d dzH
dzd fsHo jted Oj Isfyw dzd OHftsteBYydd, dzd n
B StesMS s qyj MEtsds Ztesoadzj JjHJded ydets?2 1 tst
fesyj MO jtej desmO. Clts Ctsdzo jCIlsdodz
Bsdzj Cdzv tcdzOVW HYBW F&zdzdY . §f SlsEAD j L O tow L dgw
ftesRtSHWh 2 yYjtejL B MCitsdaj ydase dioskdps |  dz
fstej o' Oy OjlsMmw ¢ OC:

ucdA= @lcdA= |  A2dA | (6.1)
G H JE= (U0l )i M =(Nan,n)i X =(6Y2)i Joom =UC

u - St sdzj dzls MSstetsmisd, jtof j dzH @S- dzv to
stcy n B3] tocdds 2f) D § € tehpHOND-z 6B j firs §lzr 2 dzstc BOdz! o
Lodzj d3j dzls © dA (ds§.8pH o
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dA
Un
r. -
\ t'\s’
\\ O,

t df. 6. 3

W WEL dsdedz” 2  slstsC L OctwLdgWsh jets o
f dzsh OHd tsftejHjdzwjlsmw fts LOCtsdEz AdE ¢
slsted yOlsj dz' dats i3z G tc O ffjJdddz] dzi8 df Cx) gzeizs dz2© ¢
f dztsh QAL d

G . )
- D HCda=-D B.cdda= . & da, (6.2)
un
G _au N L@ G _ G
G H ﬁg—éé%,ﬂy,ﬂzg, Jar = - DDC
ulzd3d30tc,dzr2 fsltsS o dzsBts? IstsySj Hosf
J\:_ J\Zonv + Jdlff LL'I;C- DmSBC' (63)

Csdzo . HOW

¢ HePNV-C s dzo j € Isdiffd ez ¥ ¥ L d. & dedz 2

rdzv eMmjnr § LIOCGH@EW G MEJeHI] sfY 6 O BO
BOSCtsMS s duiMCdj ©Bi YA ftod ©OMYY IS
Bj sBRsHdBE ©OMMUdlsOls: ftej Hdsd j 5BI Jy SHOE
oG dzs YOs h dof sdztsy jflsots fssasy Zteshkso
GJtd3istedyd ME sdi3kz Bl Y 3z o wfeds] — fHftdsts ) lswOaEn
ftsH j oy Oh j BEfMw o dov a5, UjtejL Stlttlzs ft
Ml dsBOLdasdsz Sei v sz §5duOjds dL  Mis] Hda
f totsfls to,@agdsolf dzd j 5 dz@ < W W j Qlsdodzzs  ff Sted

I ey nng Ehe)ndj dd" (e jdiEiaey o
M stesmis! 20 ®&JSCtesMEsfdud MSdd M Hdzd
feshstcOdhlso d K Misde & SlsC dtsdzj dedw o5 sk

E=8+d ; c=c+dc (6.4)



14c¢

1tsH Mis O®.&vow (6.3), z dzdzts  OW dz0O L WwWJ Cilsd e dzlz
d Gy v, sk yof djdeae? v dq@kiss S

13 =n.(&c- D +dian . (6.5)

Y dzj dgdc qol-dmujL 0l fed ke Hd ddd.
Mststesdy k@R dzpOj sy Ctsdzo j Clsd o dietsds.
Bsdzj Czdzv tedzOW HIWW 2 qum wfipd Us . d 2 ts dz dzfg dgd Is
B &ZzOGt5H Ot  BJCtetsMe s d uj < ) ojikiddad
bt Hdz" j 5" 2 BBl Yd otLBOMSOj, It dgj
fsodzdwWw jls dz2O dLBBjdzj dedj MECstesMmisd.

WV @/“@
= )
dl®

o) ) b)
t df. 6. 4.

Il tjedtdOd dzsdz K®OMh sOBj & BT Ydal
o CHEdsMdse s Clsted L §dB QO] | ZOdesd hdj
mMéistesMisj 2 BGls MejHdz] 658 ML HO¥ IsMW ¢ dzd dac
ftetsded yoj tstsfmisd . rdmydeimdw fted kMt H
ZOL " 90jlsMw KROCtesHdMy jtemdj 2. [8@ of
BOC tots Izt tisek A Motetzf ). dz6B. RE B dzyd o sfyls! B fyls dz
ftedosHdl ¢ Md&3jh doOded® d kd3jdz' 6 QUd€ Oz
Lssls ftetsyj il & tspjsmspdeyj dz fjlse OF sy  dz
sts HdMmY jtemdw LOUdmrSOJBmW ft5 Wisted3Odz
fdajze h j &5 o dHJ

dEdc=-DP.c (6.6)
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B) 2)
t df. 6. 5

AZOzse sd3 St WWdydy dz2ls©O HdW W kLD wed
Jdz2 dd3d 4 Is o dH Isj dzL stc O olststetse s tc O dzG
tdMf sMOB dzd ® Ols* MW ¢ Oded L slslists § § d it i
i GCHO Odzt OBlptrd d&z@ L s to 8YQISdz SO s€d MY
ftcOQodzj dgdd HslstsCO B Yydets dz0 tHddz
fjtojydesd3 dzOff tcOo dzj dzd ( .

LicOo dzj By Istt 6tc OB BYOY cdftslsjL O, HHIs
B Mizzyoj j dzfmdzdn¢ Ge@Bintdzd o EMie] HdW ] o3t
MsOlssydzz ¥ Mdzz yO2 desMmis: o Istsdz Md3r Mdzj
ttj Mj CO8 M OW EfMtej HdgW j &i3" 2 B v d&35, dfMmyr L
vitcjHdz] dzad j] By des o' f sdzdzv Is! 5 BOC to
K B 52 Is 5 1§ © @ dzftf lcas@). 1 OHO9 9o 1 Ists?2 Istsy ¢
sz yoj & fjtoj d3j dedzz f sissw dadetse s f tsists

I3 =nc- n,(D, +D,)b,c (6.7)

R Sdz' L B def jdz0y0Ojls, vyt §sedmlsow
1CodoOdzj dessds M @B" dpl e o) tdzjtai@odz] dzd j RO

AV Y IHGS'"

g
9]
dz
g
Is
H
7d
dz
g
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t df). 6. 6.

IrosHdd MdzOYO ZOBEis@s e dzgP gty j tcj dzsmO
oCtckze ftotsdLotdz dzsets tsBI Y BO. 1 Olsj d3
BOMMY jtoj desMO, EMmMejHdvw {(sktsS¢d st ¢
tc Ofgffipy ® OW B OZOdzi) BOMMT (5 ¢ dalstetsdz dztsds
Hs jets Ctotsoe dzd .

1 OdzOdzfnp BOMMT L OCtwW L dws h jets o jV jMmise
MsHjtey O jBBEmw o CctOSgdgdel | so jitshdats i ld
fslsts¢C fts f tSo g torfgfstndsts(f s - O fr) ff th) s fip |5t &
odezlstej dzdzj 65 L OG oW LViziz tzw dzso | i ld s Oz oz
LOGW L dv s h dW L ©J § pojdzef yeed 8)B.4 B34 dzd (

-ﬁE('ﬁdS+ﬁst=ﬁ’L%dV | (6.8)

S \Y \Y%

W -kHjd dr2 dstedOd d 2 99, GOt O dadj dzdss?
fjtejHjdV,sete BOBuslsd 2 ydzj dz dflstsydzd ¢ C
Cstetsdz! dz 2 ®Bi Yy B Myudlsos sy {sdsydlsj d
1 OEMMO ddzsjctcOdz s jtondzsisd ftoj 5BteOL L

il BedS =0, GV . (6.9)

S \%
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) sHilsOoGBYd lbwjelylstss’ MkzdkO ddisj ¢ tsO dzt
SBI Yy 3so BT ZO t©Oo dz® dgzcdzs, & §skzyOj &
Haw RSB dzgs e s § j toj desO.

D B R s =4OV 5, anSo)- 5,an(D, +D)E - 5 6.10

tdfm. 6. 7.
] femdzjHkzshda ¢d&OsOF d&Of sBbkHEl dd

fJtcj dzmMO o Ho Izn G i As. dzls ® tzic O &z' Gz d3j
f sz ydils: , uf ®dadzq ag@ »=0 L Odg dgw W 9 J tolst
COdd ydesj Emdsedj oda " dddisd dMistsydedS O
§ dzOfidsd dzd BOj s BHESEsHd & & o jklsds Od
fto jtelsdSOdzd. [ jlstshdS OsX i ijcdlde@zd v ts HipzO&
sftcjdedz? Misjfjded SOCYJ d € o BHEdsMd
o jtelsdCOdd. [ dv 1Bt & bkhejHd"jd oj!¢
CstedL Sdzls O.

t O dsslsted d3 ) dz0 Y O dzO ZOf stcdz 2 o5
dzj f tetsdzd yOj & &Bd H dzv fyus® dtc € edgo ithj P ¢ & o jsh |
Mzz Y0 Mitsj H dpvrvs deyddz® dedzGs | f tlzlz dZk djysR O s to
9jCIststc Holzn d3jjic dzd as CYAEAHCEA] d (6.4Y) d3 jzfiplodz @y -
MestetsMmis: d &) MisdzOW Ctsdayj delstcOydw dzO
Metslse j sflsfsy hdzd ] cdzzBdd d tsls€ dztsdzj dzd »
Codzo jCIsdodzsets ol O Ry dats SSEHO L Off ¢

El%:n_et%+d(neu;dc, (6.11)

GHJjU=(Uu,u). YiessySd L dOyosls MtjHds s ¢ dt

fteOo 5?2 ZigOhiAp.da)f'tcj H Mis Oo M M HY OB ] j o fdz,
dzj BH dzstetsH dzts M ls j. B fif dsts 90Q) tedsts[Hs jOddz{te Iz & IS dmt
dedqodzo. [ Isdij Isd a3, Ylsts dsH jdz@ AdS dOdzaC
B doOdzed] B8 cdzzBddzy MY sMisOs s M ¢
LT CO L OGteW L dzj dzdlots? [BtitzpdzjjdzdJ  t6d o SH

s>
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1 0fdMmr 8 Of :

a(n u‘$a’c =-nD' E%, (6.12)
a'DXXDX 6 G é 6
GHJD = 9 B=g L3
gbnyyy_ GUX HY~

vdfdt! fwddd B0 @, ubs MejHdd J xfs5 ¢
dy sy des L Of dMmOIs+ CO¢

n(D, + D,)BC=1,(D,, + D,IPC = 1,(D, + D")BC, (6.13)

] sts ot BV ' $OQU o dzdvWdedy HIMY j o
L dgj dzj ded 2 TS tstets i) DY fisdsh Ffpddsjvls O tofj datzdgs s
ftojHj ZOF BHRSEE Mdsw.

RfMfsdz LEw 1 WWjClkdodk §otedmlssmls! ,
bftejHdz dzedzr 2 §65 czzeddzj §tlssS HIMY j tefc

’=nbt- n(D,+D)bc, (6.14)
. " anxny
GHJD=D+D =a
¢D, Dy~

I'md wytlssySd, rhiEbRjd] Zunftdsmcde) defyyw .

[ fdzd Wk jddj dzjftesdzdyOj Bs?2 Ctofse
JdI@JIS sOCddz Mistcscjzfddgy j sts B tels j clagOdeOo j
Iy dets B' Ist o MmdzzyOj { @\ dzf dzd » ,dzj 264
glstsC O LOctwLdweh jets ojhjMlsa® L O M
d Bls¢Oysj LOcGtew L doy degdets?2 o BHT . } toj dzj
Oded yd , d@" &BsYJ BB LOFdMOIs! :

b

n]ZdZ sz Js dzj h dz; ] HQn (615)

R
888[31

q-cOfMatsH dz0 jHdda ydej tldzip @ @dz! dets 3 dzOff tc O 9 ¢
CstedL sdzgls © ddiff - CSsdagjjdgds;cOydw L OctowW L dgv &
gdeW d dz' Istelzs h j 2w otH] ddzd Mtcj Hdaw v € tsda
fted tSCOYSj. Skt fBHEGOLE®BjoOjls HEY kM
) CtocoEpsdsdsets cttedL sdzsO 0o dzO L
Ctsdeyj dzlstceOydd dadzd ts Istsdz, yYlsts atsHO Is¢
sOC d o GHj&"E WYddftshOhtdizdgs L Dtts
ojNhjMmMse o otHEkBHUuEZE § cozgy Hdzsdzr dzr d3.
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LtcOo dzj dzd jJ tc SzBREMBY o Ho lzA dL d&3j toj dad W
zyos ls, oLW9 BOA&ZOdMMN d&OMM’ ocCtcze ¢
shoeor otHBdsMdsets cdEtcdalfgscd,. sUB O d |
Jelsd & Odz dzf JC totoEEEHET f 3R J teijtsLdzy dzr ZtcOo
Stcjidsigs(Gid d dfmlssyddscd, © bOSHG Y
d Mls aOd30[ odzzlstcd {1 Issets BI ¥ BBO

ms=a-b A" S

t df. 6. 8

- 7708 il o887 fins 0a= - an  6.16)
fed §JeY]dds e nmgshiseb8e i) ddjb
o (ZO1 tcOm rizgzlz o Oz 50 j 60 dzgsiylsd 16 58 8 OL
{5 bjisejdj 10EMNHO.

?ﬁjq"ols: Vfﬁ)“ﬁjv = [\f)J Gm3dA. (6.17)

RL (6.16) d (6.17) f sk yOj &5 bkwOo dzj dzdj KO
WWJ te] daiotCmies jdzts 2

'U(Zrlerm+EC)5Qn8— sm- qc, =0. (6.18)
113Hfr]|SG)8dZWW(6|t41)5C@rSGZ§:CWdZJu f sz yoOj &3 Ikt
ﬂ(zr;em)+DQn m®) - Bnm(D, +D)BY) - sm- qc, =0 . (6.19)

1 cdm=h-b EtcOo dzj dzd j MftcOo jHdzdo s H dzw B j
CGtedL Bdzls O. 1 toJ YHJ , yJ &3 kzygd mis! OH MtsteB
seMmMzudls! o jdzdyddkz Ssi ¥WdydjdlsO Hdmi j t

sjdat st HdMy jtemdd dd3jJIs HJOGtsdzOdM dz
CotstcH d dzOIls o " tc Q9o drjtidd MfCHs ttifipls dip o) jildlsdy o
fs5 tsMmdxn fHEEYyOj &3 o' 6O J dad § :

ab,_ 05
D= a%D— (6.20)
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stsi ¥ Wdydd dals HdMY §j emdd By dzts L Of «
OBMtsdz sdzts? o j dzd yd dz' S 5 to Sds@™ o RO fiphQs
HdMY § emdaslis! & :

CL WWdyudjds §tetsHtDzraze? G204 j ehdd:

St wwdydg dzs sy jtdzags? vHdmyfjtehdd:

6 H =7
Cdzj d3d dzls Isj dzL st © ) ftosdL o sdz! dzts
CtststoH d dzOs § Bz HOEOL § &G dzd d .
abD,. D 2 2
D= S‘e“ Xyg- DXX:aLu—X+aT&;
¢DyDyy+ u u
2 u2
DWZaT-uUX+aLUy; D, =D, =(a, - aT)uXL:Jy, (6.22)
6 H =7
rdzv  fteddj dzj dedv o  BSH gzgrdzez’ jdzj © BZOH L
deOUJthm@lztBlﬁ]tB@QJnBXQﬂZJid%ﬁ B 90¢Ils dLlej fMls
zOB tstcOlststedz” = 1 €Mt j tod d3j delsjQsdzdidg®is F e @ 1O dizds
ftesH s5dz! dgf § denUJthndZWﬂlstB&MMf@@UtGﬁwd(
sSlstcOY Ot ls BJCtetsHd MY jJ temdatsls ! o mdzj HMisoe d,
Rn LdzOyYj dzdv dL@jdvslsmw M f§stedmistsils! s

cOMf tej Hy dzj dzd J d3 H W73 OL d@3j tlz. ( s czsIsy,

] tSH sdz! dzOW dmy § tmdesmls | dzB alzPvctz 3 p
sf"IsOr M qdzHdSC OLBttOd3d, B Yydzts dzOd3dzs G t
1970)( v OB &) y@®@MiIsd ydzets + Ists tsBi Wihdgw j Isfqw B 5
mModisets JMisi Mise j dedzsc s d3OIs | ted OdzO G telz dzls (
o dzd W dzd d BOdZsBOM" IsOg & f tedzjiad v @l tdsts HdztE ) (o
GstedL Bdzls O, Yls s sL dzZOyoJ Is dzO y O dzts 30
HdMY | tTisdedd®liszy o O Ismwv  ftcd t6j ¢ dsdzOdz! dzts
oJhjMmlse. Il Mz Hmseady 1 Isdm ftodydd dzi dz
Ldz2OyJd dzd?2 HtosH sz deszdisqg igP s i fig dets s .dzts &
RBd Y HEB O] 1500 stgd mMlz? = o SH CdzSligdiF). ctstedL tS
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| P B A G

w0 10 o' wo? 0? 10k 0®

tdfm. 6. 9.

108 @ HO) GOV L OsdMmddshk: HdNYjEndd
Bl WwideW j sw  Ho 3 j Weac'dryd dz@dgd]. klotg dzd .
L OG v L) datf 2 lsifd MifgiieMdzsc 5 tOMY tetsflstc Odzj
Btsdzr " j d Btdz " j dzj BH dzts te ts Mddasdfilply 2 . ) dadd¢
BOEZO H AW kscks, fuisksess dest dn®ddids s lsaskd, d
) SHdcEEHdsMsj2 §svadlmw o COykhj2Mmw
s hedlr § sl g hdbgetnls d dosicsi, C(ScHO ©OL
L OG W L dzj dedizO d B stz L o § idzdzy O2 dzts O toj |
dzj 5 H dzts tg 1 dzts f ls

I ssteO% ftodyddO COxkhjctiwobdey dd s
dzj ftcOo ddz! detsdzs M sdz' L tso @bzd @ dzeGxts e § fiydar @ O ¥
Sl yd 20 fMdzdh € tsd3 d30O de§i™ OEPdfiaswidz@esi Is * § to
HgWWELdd. Jtesmlss? Csdyjflsbod df 2 (g
CtedL tsdzls. 1L0dBtcd Nd2 1 W¥WjCl BOCtH
Ho Izn d3] dgtdats RdiAg fiffy e | datsifidds dfndstisH s dds Mezs tc d L s dzl
ftoeswodzvw jIshw o Mmdzj HMlsad] EkmMtej Hdz] dzedW™
d o34 fj Bt O dzdgndizOde™s § tc 5 dadSue@(jL ds' dils @iztsizf f) dzlz dzj
fjtojdsmMsds d ROLOCIsjtedL zjIlsmw tOL d
Wi tod dzyid gl wdzOf tc df dziriy Ot Kifddds s o j Ismils o

1 AdSdOdz0, CokswOY dMftsd Lbkjls
OO Ry lss2 Mdskzoydd. ) e
o Oflaflvd ®Odr dzs 3 dzOY tc O o dzj daffvzj diz® k ezy Is
BjMCtdaj ydets, O ftededdL dlsfw ¢ Ct
20 dzj Stsltstotsd3 tOMMisswddd ftosHo dy j ded W
tOo dztso j M j Bj o H fosHd d & tOMy
HW W j tedzidaigf © Csdzoff gy ddz'dds yHsd MY J temde’ &
(vd 2 W63k,

Yid® BSdz "] ojteldCOd desj Makjih do Odzd J
OmMd&Bf sslsdud MEsd Gededzdyddd) ftesHBA da
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(1Jd RO©,1979). ) 6. syj dz dzj L 20U d Is gz’ dzts
fdtej &3j"doOdedd syl MmMdzzydls: v OL, y
dd CSEHO dzgj BEZHJjIs HtsMisdedzdzlsts ats oMy di3 E

l SL i3ty detsfyIs - Zyy IsO dL d3d dzv v d dj R g 3
CtcOlsCtsotcj di3gj dzdesd3 Istsyj ydesdz Metesmj L OG to!
L O ddisets tls otej d3j ded ( dzd &g Ol istesO fig{@s "Cj
sls tsyjdz BOdsets L dOyjddy o fkdSlsj L
OomMdiBYf Isslsdyy MEse s ( [1BBR)] tc s dz, 4 [ Oteimd dzc

| BtedL sdzls Odz! dzOW i gg tcg Qod0OW tsm'd pdzs tc fig
f steW HESC dzd 3 j dz' dz@Qwdz titdasH 5 zOB St Ols tsteda' -
5B dzOtelzy § dets fipts fsdls eI $ dizth s v, 1980). 8 w5 #ch OJ Is ip»
Ylsts fdsdlzjujo ntsHj § tsdzjfips s defsi fij ddgdHyts oif@sdipls?
0,00Ht0,3(1 d¢ ddz ,1980)6 ¢ ucBY,S Odz' dapwelssy § 5 pcfly
B4 dz' " J.j uvliidgafap W W Clsdodss EZftOodzvjls f
BOCtsHdMY jtemdd, S$OC Bz HOESM! ©Od] |

[ Odzj j f ted dadf &304 Is v, Yls ts BOC et H d fr
f smistsw dzde” &3 H Rfpf jatmszsdiisjvdidr] o 5 H s dats i) dzts o

ltod S WWdydj delsy — d3ts dzjD§ l=dA0tcdgts® ¢ o W

a3 U

s 4 a3f § wWlFICialE j A3 § Jdg BIGJ W' HgWWwlLJ]
HAd MY j ehdfdd wdez= Ik stesMisj 2§ 6 OF (didekzgh S ts
Ht0Od3/ ). L OMists? dz' = 1]"[5 L jdgdzr = otHOAR, SH
J Hd dzMls e j dzdats + W 4 qu’ dz'@ & ftesyd Mimsd §jt

[t 1 stsets Bsd3j dzls© o3 tOMMdzOIstcd o Odzd
o4 hjMmlseO (l\lﬂi@@-iiifssdl'dsie B oeotHHB tej O yds*
[z tc © 9 d4f.1RYG)Is ts J dzOj Isfr] YJtejL ydzj dz, bkydls
mMBtsMO, Is O¢ QOQ ~ d d3d ydJ mSa@ivdzdte § GSCsyoddhvy J
LOGtewW L dgwe h jGts Jhimse®. I twjoO0Cydd f j
ftow d3ts u’tetsljtstsucf dZzOdzt d&z0 G tsdzyd dzstcOydd d :

d(en) _
" -/cn=s (6.23)

CGHY/ -fsistw dzdzOw UctOls dofsj j @Y sdz MY teOo j H dz
COHdsE@Sdzr & o j " jMise .

I Btd® MAeezy0j, jmdd LOctw.L ddfidddj j
prHjdW jkMw) (ctcHE? osSHEdsmMdset § dzOMIls
dzd stsdz! S5 BOMMEZ wWOMke tstcj dedetsets L OG tgW
ftsedztsh v dadets G 5 L OcteW L dzd Is j dzV tc O ) I sl j dzdft
LOCtew L dzf s izt w s Is BT Yydes € OC BOMMEZ L Og
sBil Y3 asH', Ists € tsdzyd dzlstc Oy dof - SfOsgOdgtizy
LOctew L dzgdlsj dzv 2@ BOMME Mkotets &GOkt
fltc Oo dzd Is ilsc{ Ho |  § tsdzy jjoBstdefonydis s&z@
stejBlzjlsMw St WWdydjdds destedzgOdzdL Oydd. J
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sBl ¥ R3O, dedpts ® Hz] Y o SHtdMdtsecs etstedL tsdzls C
DM =cn, +c,(1- n)r, (6.24)

GHr -f dZslsdzsmls! Mbkoted Shida) Ofans@ sy i) kO
fjicosets fBteWHECO o bktcOodzajdzedj (6. 19) d
SlsdzsmdIsj dz¢ dzts Hq’fm]’;tsfr]q’q’ B sz yO ] d3 L

p(mnc+md- n,)r c,) +E)Qn muc) DCQn mDE%;c) +
it (6.25)
+/ (mnc+m(l- n)rc,)- qq,- sm=0,

CHS Sjfjte! BLAdOYOjIls dmlstsyddSd §siskzy
fjtcotsets stV HGCO.

LicOo dAP.2BNG] sBrRrSH B HEs sdzdzd Is! EZtcOo dzj
Ctsdzyj delstceOyd d OHMtsteB Jtetso Odzdets @ s L OcG oW
OHMBteB Jtctso OdzdzOW ) § g glzw  Qls tBORARYH  Is iy w )
tcOMmlso stcj dedzts?2 € shzg s OYPJ B, ylsts

fi]=f(c). (6.26)
A dzS yH® dzOL T 9 0jkkMy  JLElsj edOd dts?2, s
Qo deso j Mdd ftod { sl sy daEAsl | B B3R JGBRisE®j
f=kc . (6.27)

Clsts B 90jls Ofs § € wiasj dBcOydv s (L OC sdz
({ Mdzd tOMlsetstej dzde" | d OHMtstes d tetso O dadz

tcOo dzso § Md dd, M fisdiz} miEFLIOtSIE H | dz! dzts § HdWW j toj
FtcOo ddj dadfjls j 2 O dBsHjdz2 ¢ dzOMdls, Yyt B
d tcOfMmlso stcj dzdz” Bftcw MO L O s stey d s5dzOdzj d
Msslse jIsMlseazs h 7 Ctdzyj dzlstcOyd 2

,U(Can'(l- ne)r) =a (C- C r (1_ ne))m (6 28)

ut “ n ' '

L tIcOo dzj(@i2P)vd (6.28) sBtOL 28 Is md milsj i3z FtcOo dz
ftesdL o sHaA §. H dzw

r s doOmlstswh jets otej d3j dzd 3" f toed dzd B3O

d sdydzO 1 §EEEHE s, sO¢ CO¢ ]
L wWipdweh jets ojhjMmlse O, ZzO ¢ s dzj dzdats 2
dz Mlsf dzgsects Hdzv Ctsdgo j SIsdodese s f j o] C

9 O h (f Asfywn- ng,GLORMG dz¢ WERiffsNkE L Oc oW L dg
flso @ L O ffuils CHsd WHEjLehdOdzd W L OC oW L «
2

J dz

G to

H S

j dzd ydaEdBEs e zls BT st fkh j flsforjidedal j o toHY
d Is

hj

H S 9 ftsMisteOdzlmilse j kydlsr o CHisite Blsy@Cw
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100 dMOe ktOodzj dzd" BOXOENO 5 lsHj d

fneo W L Ofoasizas Gr Mz ydzstes @¥ " o3 W&}z & tSalzf AP J
(6.29) (s 5 Iz, Is fig ], 1961)

MT!?Q) +B(nm,) - BnmDBe) +/ mnG,- (G- ¢) =0 (6.29)

#(TI?CZ) +/mng, +a(c - ¢) =0,

GHJjc,d M - Moslse jlsMmisekzs h dj ¢ tsdzydprdels tc @y d
dzj f sHoady dz" = f srgtfon, »yOideEdatdftse s f totsfiste
L Odgv st § ff t5H otefp alaf yizie" dfd daj fH Od3d .

1 JcOodetse jMdzr 2 tBBRjdze LOGtewLdzWsh jEts
otsHB2 ddzd RBINHE §tsHodyd" &3d I d3idap'f SHded]
St SWADG oW L dzj dzd v , Ylsts dzOB dzé HOJ Isyw )
ftcjdzagjBtoj GOIs! Lilsddy 1 WWJjClisdy, diviyfisCitydz
Htsdid ded tolzss PlgftsRislz % j Jj et dgj dzj e Cts tslsH j dzd k
Ylsts dzj f 5H o ylsdsOvdzjo @tz €5 otsHO o sk d¢
dzj Btsdzs hdr MzOB B tetsded yoJ d3' ~ doififf das ©C n d oy
fslstsC ftSHL jdgder = ofBSH.

[ Odzj jJ o3 B HsHigjddyg Ots O filsdis@lz! Cts tOo datso j
1 sHMlsOo dzw w  ydzj dz dzd dzj ? dgiZh),fdodtdsyiCgags: o L

HMRY | Sgnm®) - 5anmDE0) +/ mARe- ag, - sm=0  (6.30)
U
1)

e

GHJR=1+

} tod dzed 3OW mn, dRIs g d3j & & M ! syd dz dzd L dzO
ftosMistcOdzmise jdadz" | CtcOHdj dzls™ ol tyfghs tats fiplzC
ots otcj d3BBEA )] BZAF OL H j dzdB30)dz@ tc O 15 tzf W B d j dzls

G. G.1_G
'um+DCQ'hJc)-E)CQ1DE)c)+/C- 49 ¢ . °
ut R R nmR" nR

e

=0.  (6.31)

Isdzj yO,j d3, Yls ts 99 jHJdd j dzd dzj 2 dzts 2
L J Hdfjtedsdipj] MMO  jtoj dzgsMO, Is OCULCORE) dayS tdstdr
z dz' h j dedets? WhR &@EMis: vydzj dzj Stsdeofp®ydd,
H fJtefgcfla . dedj ydzj deseo, Eydls' o OsdE@RT HJ
Skt OyOsilds ¥ OCIl, Ykt YoOfmls' dzOcdzjls0Oj dsts?
f Esh j dz0 fstesHis?2 d dzj ko j dzd ydlsf t€ds dzy,
dzO ¢ dzjdls Otz + ¥ Y dzg@y das O j s fw ¢ 2 dfjWHdczy dagdcels ts o

) BJdLAEOfStdsd otSHBdsMdzcdy 6tsttdL sdzls

d
O
a3d
q m
Is tc
¢
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Istsdzh gn=h-bd L d3j dzv j sw Mt dstsjzlzj daj "'BSO)Y j dzd
fMzj HEjls L Of dMOIls! ¢ OC¢

,u(nTRQ nmR’uc+n Rc'um (6.32)

U

I ststets? udz;dz 9 t]’teOais? yofmisd idgpfigmns OJf s d
dL &3j dejlzdafs o dem | dgdz'H- d BfRic | HiSIstsYj dede’ §  d Ml
ftojtsBteOL zs sy o f dzsh OHde" § dMistsyded ¢ d

s =S (6.33)

3

908 Ils oafmj ftmskzfdzj dzdw L Oc
5 K ECs WdiHdz By j s EZyg Mls'  t
fw ), CoOEH 5T drts tddsACEqHEj o S H S S
dzC h jdzdalze L tsdzlz o dzj cOflso t
ydqdd d3ts Y dzts ftc] SBtcOL 59 O
dzj ftoj tor o detsisd fslstsC O otsHT o Mmdzj HIZB h j C

. G G.c oG
Sa%) = Fbe+ O = GeSe+ C9 _ & Hh (6.34)
nm nm ut
sOCdd GBLOLSH bwOsdyjddj, BjHEYS OC

RO stedzsets o SH tsdztEfiglle’ i s( B d B 50, | ©

1977).
£+3G§c E)CQ—E)C)+/C q ——(c c)-—Snt -
Ut R

nmR nmR (6.35)

YL nRET) =0,
nmR ut Ut

A0 2t @F0dndad ' dzts i O, dmf sdz' L 2§ BOW
CZOd @y HACEAG s MisOydtsdzOtedz 2 fslstss. 1 54l
(6.35) MBRtOdY*"dj {tesdridnsH defiz L) dsindd

[Hdsdsj edzts | B®PEE]) dabinO 1 tod d3j dad o3t
{5d HYBLOYJYR, © bOCH] o < Chy Hqd)dbs
f sz YO  d§6.3p)d tis d dlad 30w = 0 dy IsIsts dzy J dzleidg O wfdiyy J Is
CtcOHdj dgls O o ydzO o jdag jdagdfr | o BHBH todIlstsC
diMssyddSd kOGCY ] BfEMmSOs simw

He UHe M (DUpCy ¢ <o, (6.36)

Ut Rux ux R ux

LcOo dzj dzd § -1flgtdc jIrzsApOdzy dzdJ o yYOMmlisdz =
f SeOHC Colsstetsj IStejBlkjl dOyOd dz & d ¢t
Edzse d¥ HO® Isfw tOMY tojotxiytl di J digs & jsads) J did




B Hj dzd o osO@Ed W Mz yoOj] M EZteOodzj dedj 5
oL BBy dr = Isdf O cteOdzdyder = bkfMmdzse 2. ]t
(rdqtedrdzj) ®ftejHjdwels L OHOddz j CBdzy, d
CtcOdzdy"r f jtcotsegts tWwSHO d&sekzls fidmoOls! d
Zfdztse W olsstese s twsHO (1 J 2 d30dz) st tcj +
fjtef jdzhd S zdzvtcdz 2 GteOdad yg . Cfistfis) tash daE@zid
fslstsC. stdzojCIsdoadz 2 fYslstsC dzO ctcOdzd yOo-
Emdzse d W d3d olsstece s tesHO. [dz Wwodzw j IsT
Ctsdzyj dzlstcOyd?2 &0 ctOded Y4 , COC HOdts,

fjtcotsets tosHO d MCtsttshis@dEfyoOn O daptyHsjsdz
YyjtejL dzgjy BEHJI dHIsd dgzdzj ots?2 tcOMmn SH
dimuyj Lo hd?2 HdMmf j opfyedadd. 2 (slsts¢, Is. § .

[Bhd2 tYtslts¢C © odH] My Cwdzo j SIsd
CteOdzdyjy Ml jlsMlsoakzjls ctOdzd ydesdzly [z
Emdztso d § -4sld® dded dzj 2 detsy MyjlsOdzdj CEFday g
deste BOdz! dets?2  j YuchHum.sdL o SH dzts 2

an_ GDG

e Rc nRDc. (6.37)

( mMdagd MY j tedzr 2 fcslss¢ dzj L dz2Oyd s dzj d
Ctsdzo j S Isd o dzr o3, Ists @G tc Odzd ydzts j B ddef fry d2tg dsdinv
CtoOded ydzs Bz bEimizseods § jtotscéts tsHO. [ C
CteOdzd ydz' j] bkfdzsodw f jtcotsets d olBtesEts t

dtso &3 Misdetsj HJ2AMiso dj-HYwmdzg JeMddd, Om dt
tcOMf OHO ftod tsH datsd3] tc dzts d36.90; JtcdpQaRGEK OfL <X das
SHHds] ttOMmMftcjH] dzjddl tOmMsatstclkdalzis? ¢
stsdzo J Cydw orL"e90jls ftesmistcOdzinls 0 | dadz
dMiMmilse, -HHAOfr i it frglcfvw ftedotsHdls s d -
Omf tesMistcOdzj dad © . SSEGHO dOyqddzOjls HJ 2
ts dz )
H

f

Y judletc @ Oc oW L dzv s h d A jhjMmlse Edjdz h O,
sMisOoadd3 tcOMlsoastej dedz" §J Ctsdzyd dzlstcOydd
MsteB dtctso Odadzz s dBOMMEZ L Octew L dad Is j dzw .
fjtcj desO. J Ists otcj dgw, COC -Hq g j telints{d
L OGtW L dgv s h QW BOMMO sMisOY Ismw dzj L dzj d
fMdzj Hise Ols j dz! dets, ff dztsh OH! twOMY totsistcOdzj dac
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101§
frovlra3 lCLZ[1VRC i ¢l r1RC [ duaw[:
7.1.¢ dz0dzdlsdyd M dJ g M J ded W

[ dzv  dzgj Sslstster 7 ftotsfisr DMtz Y@ dzts fipG O
e M dBRZOEZdIsdyi Mcd. CIisd tjhjddy dnftd
syj dise j sid®c tow L dzj dzd v . 1 4 sBrtsHdd d&i3d Iz 1
SHdstcsH dzsMis! o HBdsMHdsets ¢ st dsitsdsly Qizdzsy
MEstesmis ¢,  § shlstswdola ipyeb dst W NERPHEEE d  «
Hd MY j tefyd d . l sz dzj dzgdj L OGtwWLdgWs N jGts
SHoGSteEH dsis! kY §sksC0. [ tdjkdvts
4 Z2OyoOdzO ¥ tOfmMmdsslstceddz BSHdsHB] tcde” 2 Mdzlz-
Bsh des i’ h d tc dwlztlf?te ts ) Isff e O jHILS BJd MCtsdzaj Y
fsdzsy dlsjdz2 desds d tslsted yOls jxdi@ tdafsdid dg®j i@ o
CtocOHdJj dglsr Ctsdzyd dzlstc Wd & O 9 dztlzO flzle @@® dzj tzd v B
MftcOo jHdzdo s BRZtcOodzj dedj BHsBJ edescts  j b

2
pi  upc _ Dopte 4 (7.1.1)

f cdD, =au d u>O0.

4 dzZOyYyOdzOd3 el @gjdzj dzdjy Hdzw Mz yoOw 36 dz
LOGtw L dgvsh jBMbo o pixp@(stht® Moditg Pz dstsh datsyls
m) o dms3) dds0.9 Lleglsizdlsdf dzOyYyOdzt dzsets kM
fsmtcj HMlsosdg WkdzS ydd 1 JcOC O:

DM
¢(%0) = mwR

ANzdzCydv pe®OE®]H] v jlshy
d(x = 0 §&do, () dx =1  (7.1.3)

a(x). (7.1.2)

) 5 b fi) defslo2fiy(x0) des e 5Oz L 50 Odz® kOS5 8
ftsHjtey O Owiw o ddDM.Cydd, MmMeMmsOs dvjls

ffvmnRc,(x,0) dx=DM. (7.1.4)

stsi WWdWddpasB - SHd A3 Hd&zY §SHMyYJBGIPNH'S OC
LOGtewLdweEh jets o jh iMmlsea®, IsOC d Hdw OHT
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[ OdzjjJ o99tsHdHB IstejBtsoaOdedj, yYlsts tojh jdad
c(° gt) =0 . (7.1.5)
t 4 MJ dadjl), S sstets] kHto dZjlly @Y (7.H5),S O¢
wWodw jlsfpw Atsttshts Lo jMmbdas?2 WkdzS ydj2 |«

o

DM & (x- ut/Ry’Q
~ -/ t).
2wmnR,/p aLut/RexF? 4a ut/R gexr( )

ClsO Wkt§ g § O 4 C s dots BB jidOjL oldis §) todz @it/ R
hJtod dztPa Ut/R. [t fditej Bjh O kv MR M6 Sist
fsdzsy dlsj dz dzts o5 x.dz0H @ O &z dzj daddlajdgtesl v o 6 j d3j dzj

o fdzj HilseHdP] OB ZH O to O g fy.j ) afbe) 520
Bsdj ds s pdgS g v bHsodzj ot jls bhdss d:

c,(xt)= (7.1.6)

c“t:O
At stdijtco Okdodz 2
e (§ dztsh OHied of@H SIS fiy s
!
I
I /N
. -t= 5
, \ / \\ /‘-.\_t /,.___‘t:t‘ t:ts
| \ / \\ / \ s \-\ /./-
/ \ / A /y.\ AN
/ _ ’<A _ d ‘\___{/' /\/_;/ A ~
X
vy
cht=0
At 1 JjCtdij o Olsd o dzr 2
/“\ (] dztsh OH ! 2f tizrofz j S f
[
[\
i\ e
;I \\ / ’ \\. =t
/ ;i \ 7T v t=
/ ,!-c‘/ AN > e
PN - ~—— —T— ::—
B

tdm. 7. 1. 1. (OLeoadlsd]y ot otcj d3j dzd BH desd3j todatsc
ZOc dzj sOdedw o BjfF8j] 2"=0 d otcj &3 ded



161

fvmnRc,(x,t)dx=DMexp(-/ t). (7.1.7)

1 tod HCjOd) Hd O Wo dzv j Ispw o' Oy f7dzd)j d3, H Odzd

tdhddedj xaxtedit=¢t § sdzzyO¥ 7.1.6)[LL Od3j dgv W
t dz®@- ¢ & dz&- x. | dzOW tej OC yds 9 S H tsdats ) dzts ¢
d3G dzts © j dzdz’ 2O CopdfsbH , dz@c dzt B 52 dzelzb B H p Stc ® figif i

f esmlis tc Odddpisczy , o ' WdkpdrElieO@dr s 5B W Mdg™ § Is M
ZtcOo dzj dzd fjtejdesmMO dzddaj 2 dets  ((7.1.8.J¢ O dzd 1

SHosEsHA . [ &Y faEyow M dhiss waEdds ds,
LOodMdBsR is al\k(n)dzﬂvldznttet‘;@mﬂsz)dduJb odt

t

c(x.1) = ﬁgmocd(x[’)—t['”dr = (7.1.8)

L M(r) ox (x- u(t-¢)/Rf 0
lZwmryeR\/,oa ut-£)/R F% 4au(t-t)/R ©

[ dzw f csmistc OdzMmlis o gedizezts s  tcPfinlf sy ded SzO m
dzO G dzj ledxizy dzO J Hd dzd ykz H dzd dz f sdzz yJ dzdzOW
ttsmMls Qo dzw j Is

S mx,t) ex & (x- x-u(t- 1)/ R)?

!t =
0 X:nquwquJpaLu(t-r)/R Fé% 4a u(t- t)/R

8exp( / (t-t) )dt.

83 (7.1.9
3 exg-/ (t- ¢)dr dx).

[ dzw UtGBff]lSrzl\ﬂ/l(tWIZ(OMQdZﬂcmt)) ddelsj e tcOdz" Bt
syd ded Is OdzOdzd Isd ud M¢ d . { OMMmdssis ted d
e tsdzyj dals te d te s 0 @eRds cYtsts fipls vtz d3izAecOdR)Alds®idzd |
= igs Oy d dzOv tfg8. Jo tayddgydard] d3 (7dL @]y sl L b v
Wt diSklz od Bj e, ¢BLABRpdY, ulsj ¢l dg,

2 2
oo 22 bzgjx_ﬁggxp(zab)erf(aﬁ =) +exp(-2aberf(ax- —)o (7.1.10)

I 1?2 VWit dkdizdf g gaesflshy dp st
tcOo dzj dzd J O3:

erf(x) = (%p) PEXR(- x%) dx. (7.1.11)

At il 2Q dete® B zte s S M d BOY d d o HdE S SU HAER jysfin
fescteBBdgMdz) Jdilsjctedose OdedY § sz YO o3
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SHAE®B] tedzr 7 toj " | dzd o By ehadzw ¢ ts dgty czdz@ iyt j fots ©
RZOYOd dz j bkfmdsedw dzjL dzOyudlsj d@ dzs tsls dzg
ssdzsdedy OfftsSmdddelky s sdks j S yd
fdzj Hizs W d B cteOded Ydz' B3 d dzOYOdz' dz d3d Iz f

co = IO
i G 11 th’z 0
c(e,t)=0 Hdzw ot (7.1.13)

c(x0)=0 { texpO
tdMd BEObOdIML)S IS dzd YO J74 ML dsdsC s d3

e 2
.. Utg X+utg 2

xXg
2aL \/7)+exq2aL)erf(( W)ﬂ (7.1.14)
7 2.a — 2 |a
8 R R H

lted B Mdo Pé PedOEs fitgjSHdzjdzy 7.®125d 1 t
(7.1.14)

Pe=x/a, (7.1.15)
5B O tGOfr]lj tekjsie dzj dzd ds! O tsC i Btese O

fifx.t) = exp(—)(l glerf ¢ (X'“tugtji) (7.1.16)

rde CfHJOdZJ deséts dqdzHdC Ol stR51) daj dzpH M
tcOL deGG(/ﬁ:JO):d§MWUdeIzu64d3 W tstc dzlz dzlz

xut

2 au

A dzC ydv  f UG8 dz0 &O

] HobkD Bjtodzsds Mz B@ o @ x tigfifs ez O H O Hsts
O tcOQo dzj ded j B3 f slstsw dzdets?2 M stetsMmisd. uts
FtcOodzj dedy  Jtoj desmMO dod3d JIs o dH

pf upc_Douc Dyc o

Ut Rux Rux> RUuy?
GH P =au, D =a,u u>0.

Vo d dzgd BOj Isfyw st oBHBdsmd 2 ¢t
Bj MG 5dzj ydzsMmisd ¢ OC o { &dzty D EclpgetAfizdBaiziz] dzd
MR dy. { OmMmEsstdd Mhss © maky02 &6 ds
d dzn d ¢ DMIsiete] o e=agj, dzde (xsGWED dXJ ftede j H

dzOyodz d& § d OmMdBYfbsslsdyd MSédd ctwOdzdyd
HOdzdzets?2 MdlslzOydd

c(x,t) = erf

(7.1.17)

(7.1.18)
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tdm. 7. 1. 3.

DM
c,(x,y,0) = —"=,

e

ad(x)d(y) (7.1.19)

c,(° 8° gt)=0

tdhJakd gOyodzt detsj B ®fdaf tdgjsH  dzfsdedzj Is o tstow
dste 30 dzd L Oyd d

;ﬁhﬂrLRcd(x, y,t)dxdy = DMexp(- / t). (7.1.20)

tdhddedd o tIsdm EMzsedwam WwWodwjlsmw +
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(7.1.6)(dzOf tod d3d to, 197300 dzOH ( ,

ut
(x- 2)° 2
C,00 i) = DM exp- — R Y gey-sty. (7.1.21)
4p nmuy/a, a, t 4a, Ut 4q U
R R

CssOddzj dzadj WodvW jlsmw wshdsss2 HA&Y dd
qdzH (C OlsstetsdE BjyHE Hobkdkw §rld &d I
Csdzyj delsteOyd2 2O s& P Odasisislo j shlsokzs h j j  t
Be dzso | dedets2 o dzl(xj & WH G d oo ety gedkle Wj dzs L Od
ndz®X- X, ydz@- h, §-O- of tOo 52 Mic (B2l tcOo dz

2o ut /7R’
y 30 I
1J_7 :[AW
! B% lilstsy¢ © dzOG dzj |
ut/R 100 % 21 dzOf tc O o dzj dzd J

3idzd dzd d tcOo dzr |
CdzyJ dzlstc Oy =D

X
y=0
tdm. 7. 1. 4. roeokrondgjtedesy wWOMftejHjdzjdzedj €S Bdzy,j d
n=0 = 0t=04 o tej d3j dzq

sO¢ d o sH dzis d3fetd detg dizd YW dzie @O pzde Gy & J
Ld3d dev 8 h domw ot o tcjdd3ls ded " 2O G izl Ig O izt ¥ Bz" «
gols Cdizls | c 6O dztse . & ZOYUOLO twOmmdslsedd
EMistsw dede” &3 MsOMHA R fBigo 25 M 3 t=Mtst j & t§ datfi oz
sz yO0s s ddzsj ¢ tod tcs-0 dedsj 0B tot,ldE foakts S dsjlsdads t
o it teOMYytej Hjdzj dzgdd S Bdzyj dzstcOyd(.

t
Cixy) = pim, ¥ g =
0

|\1}| toq (x- M)Z )
= o~ a R ) y ] ] _
ammufaa, -0 O 4p cau(t'R’) 4aT“(‘I:\)f)]eXp[ At 1)
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4a, ut
1

M RO1 1z, 0 4/ aR X
= =- = 1+ —L)d W , (7.1.22
apmu/aa, p eXp(Z ( L) @+ 9 ) exp(ZaL) ( )

: aa, 0
GHJ?=x"+atoy’.
TT

Rdzsj ctcOdz HOJ Is A [nd2dalpdr95g snOelztf 2] © dL o §
dL tihjdd"v bktOsdgj ded¥ Wddz' steOydd Hdzv
Utsdzlztsctgedzo[uJ dedzsds 9 SHEsdzsMmdzsd3 G tsted L t5dzls |

1/a

W(a,,a,)= n exp%T/ Zazgjv— n—ex@v ngl/ (7.1.23)

] flescH®ddjH j dzO uq’fr]dZJ BdzOW ) 5 Y §) O O dzy
(7.1.239(7.122)1]’tsdz|zu®4’d3 wOMtej Hjdzj dedj G tsdzyj d

ax gar’R rgd
a(x y,t)= ex %— 7.1.24
( y) 4p./aa a * cHdaut ZaL§ ( )
1
CH Foe M gge [HAIR
n.mu u

e

ANzdz§ yde MmOdzlskzh O dB3ts Y dats Of ftesSC Md d3

Wstedsz g sdz' L W dBi IssHT  Of (ute/tsEinfitsoidiz® jufd
1977),(m j dzte d , 20%9k d

P 3, - 28
= | —exp(a )erf 7.1.25
Wia,a,)=, o2 expt aerfd- B (7.1.25)
1 sHMlsOo dzww 1 Istsls  toj (7.228) 1 Ids@ildz 1O j e O o dzj
ge_utgO

60 éX
yt)= f& R 0O 7.1.26
u(x y,t) 4ﬁex@ L_\/_ger @\/ ut0 ( )

Clsts UtGCdeZCﬂSiJﬂZﬁLGBhHODJV @o%n Ik wzy dzyOrigdz'e
rl(2a )>1d tyj do (I s ydigsdrs )>10.1 Oaf fy.1.5
fcsCOLOdRO WsttdkzO WL CO L OGtew L dzj dadgvw.r Q1 tcd
HemisdeOjls OMddissisdyui MSt2 Yokd , Sl
BidHEZ ffitejud & HdMY Jemdsdzdz &3 § 4 t6] det
HCff']U'Jthf]CfISdder . ¢ d isYSatsystd jug @O Is fif s e WBBC

980 M ax- 198 (7.1.27)

g(Xy,0)= exg1 X gK 2o ex
2p\/aa a0 L§ 2Jp a; \/_g E2a,
GHK,-ftcj sSBtcOL 59 OdzdzOW W EdzC ydw 1 jMmMmd dzv




HOdzdzOW ot olsttets? (7B B ET [ i)k d@@adyp itz v
[dz0 Mo jlsilss k {718.240dCo g FiteE)an d d

‘4 2
B >

o 11 ¢ s t5 U dzdLCdaiL daeete;:
LOmMPLdndddddd C6dG 5 P00 oo d) ddj [SlsSO:

c zZO o tog BV 3idzddzd d Qo dg R Ctsdayj dz
Z0 o &J dw

J-0

tdfm. 7. 1. 5. fyfotdgjrndiidridaadi] tdGsdzyd delsteOydd ftod ¢t
Biflsj R=0, k=0, ©@OU]JdOY Nt ot Bj

{OMiBO sl ORISFT 3" o dHdd3, ybsts o Mjo:
Cdayd dzlstcOyd d Ctolzlsts f OH O Is s ¢ tsdzfs q
cOLBOodzjded j 3 o Mdzj H Misdd f, €1t jc Pz A ¢ o
todz! BCtdts dhssyddS O, c¢Hj fftojsBZOHO] IS
HOdz dgj2h jds teOfmMh dtcjdedy WL '™ CO L O HAzV,l
Mz yOj &3 sy dets tsftcj HBj dzd s h dteddasz wiLr €

B=2/a.;xp . (7.1.28)

(O V¥ isidk &zo UBQOLf&OJHZ,ﬁ]dZ&pL%ESJB) & s dat

dsj dz' " O Isfw 4.6t i3 s detislePu AF.Hd2)) Md dze &z dzw
f cg=0,y=0.1 s{ stsdBz Jjcets MdzjHEzjls §tcd d3jrgle” Is-
,CBltstetsy Bt jH]Jdv]jlsmMw tcj Odz' df degdz e GoLdzi3
tOMY toj Hj dzj thtf 6] w3jsopdids! , J My dde | Y Mnis©
sOC d o tsHddzts,dgf todgtsog] figdzlf B L o j Misd dz0 dzts
(7.12)eoL o9 jhdoOw dm M ddzlsj dzfifpd o dzesmiss ¥ 9 o't

Msslse jIsMmisoze M j d3 d3d Mis

L mht) 1
g(xvy,t)= 3 7.1.29
( y ) x:nm:nq:o 410 nemU\/aLaT (t' f) ( )

& (o bty

7) ) P
3 expe R O=hF S/ k- £))dxdndr,

s - - %TUMQ
é R R U
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m-998BH LOGtwLdvEhNjets o9 jh Mo dzO jHJO

t Oy o] HYEnpydddzls e @E W detesf H j 2 Mise zs N j
f v Bkcsd dzts 20f 2Ob G dfd s ez v j &' o o L

ddzls j ctedtotse Odzd v ff O fif e M6z ¢ s dz' dzts?2 B dz
y

e ———— e

7k )
-0y {/{///':%— ] X

T — s

i

WA

tdfm. 7. 1. 6. Rff]lSISl{dZC{QV cOmMftcj HJdzj dedetsG s L OG W |
1lidzOf tcOQo dzj dzdJ 1 sls QO

R Sdzm(kyt) = M/ (aa)

(7.1.30)

) f XAl , ) oz ftej Hj ZOR f oW dsts Ltz dats
] tstsfr]lstG@ZBfmlsa:fodziBJ Gtedieso Odzdy HOJ Is
.8 &, ut-0)§ %(-ax uft - t)Ou
a(,y,t):ﬁ@e@%g- erfe (H) Qe (7.1.31)
a”é a2.au 0 an\/aLu Ay
€ ¢ R = ¢ U
¢4 ,.5 § &, &
3 Gerf® 2__0_ grfe 2___Qexg- /(t- ¢))dt
g%aTu(t-t)g %aTu(t-t)%
e ¢ R = ¢ R -1

Rdzls § cha@jdatdzjjhls] Is+ yd mdzj dzdzts.

thiddvy wdv  dfbsydd Y hisG tx d) apddh -
ftetscBj 3 £IstsC f) ©=0 | dgfsed Bisy dzts  f ts dzlz y (ldsdzr A L
LOodMmddsflsj?2 Hdv JhstyddsO f dej ftejter o

GUshd s hdd § sdsy dls Mol 6t 6 O %6 g daf
L OH§ thy C

H(o,tl)(x’ y7t) :H(X’ y’t)' Q(t' tl)H (X’ y,t - tl)’ (7132)
GHP(t-t)-Mlskzy j dzyOlow Wikzd ydw.
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eOl]’tho[<t

qgt-t)= L1 eep t, (7.1.33)

lted dmMisdz LsoOdzdd Héslicd agizip dizg@B - o) "y
fteQodsj dedd M §dzj o’ &3 xQ)dede'd Bazdzlsdtsdr & ts
sSBEHO, CtEHO dLojMmisde Mtcj Ha §H € dztedn deeat
CtcdL Bdzls O. YyOfmlsts 1 Ists dzj sO¢ . 1 OG toW
otsHtSdetsMdz" 2 cetstedL tsdzls yjtedg L dzj dzOfmr h j dzdzk
odedL o Mmdzj HMmise d Jmio] jtadiddds & dz'foiasIR’ H M dfdistjtc | H
tcOMmMMmisswdzedj oJjtelsdC Odzy detsy M3 " do Odedd H-
tcOMf tcd H] dzj dzd] MiIsOdzse dlsmw z.t5 Hnds(te igr dzr ~d3s Is
MicOo dzd Is - ftsdzj o' § H Odzdz" | M OdzOdzd Isd ud
tOmMmMissw dzd 2 BIs (d figlds datzd 3O dzd s ts o Otsd H Y L o34 te
Mstlsdz j dzdj &3 d RS oMy ? Bsh dztsfyls ' &
tcOMftcj Hjdzj dedw L OCGtew L dzj dedWw sy dets s toj
dLBdtcOlsj dz' dzts fn tc OL dzd ydzts 2 G dzlz B d dz' 1
ftiocoBtstslsBtstedzd € tso . lotdy dissls BLii)jls 5 B @@ WLDC

sls distsydzd O o dzOff tcOo dzj dzd SSJtG: fts

COMYf tesmisteOdzv s h d dBMW 5 o fyj 2 dzlz B d dzj

COMMssY dzdj &y dts st HIPE] Is us W st Az
X = osszi (7.1.34)

lsdz L O Bl fted i3 dzj dgpdsv tsH 2B Q 51 5 & Bl tzr )
Ylsts a3 Wl D dzi L dzOlIs+

[Yyidz$ o dmyfrlsoddw M LOfEMmStsd ddzHdS
ftetsdL otsH MY 5B ([FdRl) fif toy dist ot dzaj dzd Is
ted M jdedwV Hzv GwdOdy tdatz~r MzztgOJ 9 197599201 te d
[ dzd HdzW (xMtsdid o tej dgj dedsj ¢ sfw  HOdzdz' §
CBdzyj dzlstelOnyddfj dL o j Misdz" § §OOB) ste™ HdMY
{0 d®eyds sftejHjdds! (t §sdds? 0d
cdzQe jJ 4. 1.

i f1t6f A0 1

AjdtcofipyyteOmftoj Hdzj dz2d?2 Stdeyj dalsteOyd?2
LOGteW L dv s h jets o jh jfMsea® C0O¢ ftod
d3G dzts o jodadiasidy .

losHddr §j HOdzdz j :
-1t OL i3 tedzs M Bl (1d & Oy d ,
-udtf dzOc P lOede, 5] W dpsa] ] dapty jcB)tcr o dzts
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[ dzv t©cOLBotsets dzOG dzj IsOdzed W :

[ OMMO dOcdzj sOj Bse s L MEHBYE Ve h jeBs o
rdzv f sfmissw dzdetse ts dzOcG dzj Is Oded W :

-1t OfMatsH d iMPt ydzed M@ s .
rdzv wsetsdn 1-B JR-DEded dzd 304 Isfyvw Ylsts dmlstsn
ZOyoOdzj MdMmlsj dsilsBGES s tdfHOfaE@s | fdiy ddis X B[ figq] dz' o
dzO 1 tc ©9)dzj dzd d

-mMeBstetsMis! Ho dJjodzdty/; frpz Isf. st O

- e WWdydy dzls ROMB] H ®Hdpdse,B yd d o st
gL slsj dafed 2 dzs?2 OHMsteB yd(d;

-f sMistsw dzdzO YA, O BDE D,
-dzomrh4dzdzc)w Bsh datsils! oNsH Sabtsdgdese s G ts
L Wk Isde dzOw ff NEdMistsmls: |
-f oS H 5 dz dzOW AH o Mtz tofd W

sj e MEECOR X o, flsisdzy S slstster o

8lz:d34tsdzf” Oy tej HJdzj ded?2 dzj 5B R SHC
-f s Jted udzkOW AQd MY J BdW,
- jtoj ydzOW WKasigH ofgip@isGs, G HJ dzlzy dats
Cdeyd delsteOyds .
r dzv BHddsRjtcdz" = tojh jded?2 fHtedded 30 Ispw
w=1c .
l T atsHdzr | HOdzdz | :
-C s day J dalss Owd s, g, Y) d o tetjodsvdse / o3

{fdMOdd] fLsctcOBRB" :

HlstesS s 5w dzls Oted

10701390: | o SH H Odzdz’ At =0 kg pmjicdetsj S dd
3]

ofdn tejNjdzd?2, dkj="dnmw 4
dzj 8B W L Ols j dz/ 180@0 MéstciSE s P .

14201450: t jh jdzgdj Hdzv tOrDots?2 ddi j Syd

14601540: t jh jdzdi Hdzw f sMissW-Bedes € ts s dz@
dmMftsdzr Lizjls HGY sdzdedIsj dz' dzlz ®
fsHY tetsc tc ©OBRPG2Y7H).IstetsC d

15601590: t jh jdedj Hdv tOeot?2 ddzd jCyd

16001660: t j M jdedj Hd&Y il tswpzdsc§ s tz0
dmf sdzr L zjls WEkdS ydzzrr mwOdzttzh P
( s tc B00GR220).

1670: ]l " AaBH tjLbEzd SOIstse.

16801710: | Oted Odzls Otc ®@@Uz! dzj 2" dn~ o J dzd ydd
sdf © M dL d3j dzj ded J d3 C tststeH d dzO
dL d3d dzgj dzd J &3 § Ot Od3 Istcts o .
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20002170: } SHY ¢ teOBKBO o OfMdgdld Jsdzo @l 4s
sh dB ¢ . RMysdz L kzjlsmw ftod i
(bBtcOdBBe d Y972) wlsj ¢k dzlz,

erfeg) = (at +a,t? +at® +at* +at®lexd- x2)+e(x),
1 AR, .
1+ px CL W W dypFp,8285911,a,
=0,2548295924,=-0,284496736,a, =1,421413741,
a, = 1,453152027a, = 1,061405429d " des)® LH*107.

[ dzx<0f§ tod d3j dzj dats IsrECrHF2-figptic)ts
30003220: 1 sHYf totsG tc © dZAZO tcOMMydIs "X azk k&
or fsdzdzgv s h z ItcjBlzj By ddalsy ¢
ztc ©O9 dzi7dz@3] ud Mmdzj dzdz'dslz iy ys dz' L
¢ d i3 MtsdzO. 1 jtoj H ddzlsj ctcd to
ftcj sBtcOL ts9 Odzd j h' =togh lahj ragghdz
Rdzsjctecdtclzj 3@ ydvw Wk ftcdded &i3C
ald @, : :
exp(h')Hdh' Rdzls jtco Odz ddzlsj G to
&4 1 Hlig@) d BJ MEsdzj ydatsmls: s . 1
s OtedW B3d ud MSBd3 Jdzlsj ctedtetse C
shdetso dzs?2 9o C dzOH o dizlsg pdzddd &

GHJx20, t=

expg- exp(r') -
e

dzd Y dzj 2 cStOdzd yr . R dzls j €z0 Q0
CO¢ o9 C dzOn @R j dz( 2 , B tsdz! h (4OY
ftojdzjBloj GOjlIsmw.

l od &3 to

{ OLtso OV 280 $EYJdYH j Ocdzez@ludR=1/=0)
or fsdzdzy j sfyw o syt (e=6y-®dishdard B0 Hists d
9 SH Bdats mdz" 2 Ctsted L tsdzls SHdzstetsH j dz.d d3d[ dz
H Odgdz" @gG10d3, NE=0,1,AL=4,5 d3, AQ=1,12° 3. 1 tsdzj f sl
f Otc Ocdzdzj de =g/ e C d. vt B Iy tdsifgetslaiant] tdzls He Odgc
ftod o tetj={pPUkzIsC . 1 totdss o0 HS@Is T ,  f tod
kOB d. 7. 1. RLGSGdSEE' HOMEGGHBHAA] Y 1 t
v OB dZfy ©
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{jLkd s@lave @faH WS C O Bdj

x (&) stsdzyj dzseGyd»y o ¢/ &
y (&B) 80 90 120 150 160

0 28,1 38,9 58,9 38,9 28,1

10 234 32,3 49,0 32,3 23,4

20 13,4 18,5 28,1 185 13,4
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7207t dBE3Oydw dand 4 sindHls ©
721, 0] ¢ loEadyis § J d6 J dastmOd3 e BYHJ

] sts o tcj v, COC dmftsdz L s9 Odzd § O dz
ddzj Btoj ) J dzedV dzj SH dzts te sHOdS PG YYifigdis © f d dgazy
J dzj Blag j w@fdsidgdny j emdd. 1 sMmdzjHded] ftedd
jdzsC IsOd3, GHj dOdetdz hd2 ddasjtejm
Gtow L dgv s h dn o jhjMmlse d fMtcj H dzd | L dzO
OCkqujMedj fesedjd , ¢ glayerdgos agss
fftesCMd®BORE J 0MY 6] H @F) fis("j] dfidesilla o SH
L OcteW L dzj dsd Wi CdefOsi@gald MisC§ d L OMdlIsg .

L tc ©9o dzidsRiEs | dzsMO o Ho zn Ctsted L s5dzls O
Of ftesCHd EPHP zrd MY j temMdd dd&3j ils odH

u
HE WHE, VHC e [ (c, & © (7.2.1)
Ut Rux Ruy n.mR

ftodded 3O0W, LO0Cylefts c@uanttcs ydw i de \I§ pde Bls
d ttjOsydd fjtcosets Y @RDL Of d Oy OOt
f sdzdzOv ftetsdL o tsH 2OV Ctsdayj delstcOydd s ot

ddx(t), y(t).t] _uc pcdxt)  ucdyl)

dt gt out dt opy dt (7.2.2)
dmMf sdz' L k2w

dx(t) _u, . dylt) _ Y

d¢ R dt R’

vd fdte! E(ﬂ@-&)d&sdﬁaﬂ%ts dzg ety ®f' HdzW Ists
sf dMOIs! tcOL oadIsdj Cdgyj dzlstcOydd L Octew |
f sHLJ Rtz B¢ § sl 2] v § 5 (ot &tz dedsy
fdzse OB, U'tGJdZJBtGJGOWJdidﬁWOJLWMJdQISH dg"
fjtoj detsmO o yYOMmilsdz =  tofpdedzd BH ez & W gz@ | Hza €
ztc ©Oo dzf LA Vo] HatY j dzlstcOyd d o.H tsdz! dzq’dzq’d Is ts

d({X(té,tY(t),t] —_/ C+$(CS s C)=F(ct) (7.2.3)

d kttOodzjdzdj dzddedd Iss¢ O
ax(t) _ Uy : ay(t) _ u—y. (7.2.4)
dt R dt R

rdzv ftedd sts? ff wlsdndejsl9d Ctafj ODHyfdEeRceyid Y
S H dzts teds HIEEBSM Y t6 j H | dzjgded fsfisdlgtsMBo ze h 2 Cts
sz 600 dzf7@B) v o dzv jIsmw  HAWWjtejdydodz dzr &3
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fjtoj Bj dzdzts?. [ Gt Bsydets toj h 7194). wofiy l<Qjodg@n
PtcOo defr @8 g (7.2.4)d Y sdz' L 2 smw o diginilsHjj diy iz d
otcj d3j dzd  to CotISS|taHidUEIsdaP IstcOj Clststed d .

) tod dzd RO g O,Bifsttsj Hj dzv j 8 Stsdzyj dalsteOyds
5Bl j &3, dzOyd dzOret, g  disjySGH dpdid dzOyOdz «
C tsdzy | dzlsfaf@Edjde e tetso Odzd j o3 (7. 2. 3) .

_ 4 a 6
c(t)—coex?ég+ mg{t k)3 (7.2.5)
1 tod d3j dzj ded j (228D §78z) 42 2 lstcj B ik O tedz'L RMz0 izt
NS stetsilsj 2, s dmr o 0 &3 7y (x vy tgkagl)ts, ¢

{ Offfyy M stesMisj?2 ©fAMHb&khda] ooy, ¢OC¢
SftejHJdzd def , [ZztcOgd2id)BE) ddstc @j ¢ I s @ dzdzls §56 |
lted Mtstlse jlsMiseokze h dR  dzOig O kzts @ ExB)y@ IS o d v
yomisdyr , ColbtsteOY  dz@x %0 i ld i ve tofh 4. dsdis ¢
([ftejHjdj dd ktcOj SIssted 2 dBsy dzts or
Jdzs j ctcdietso Odzd j d3 5 otej g ded )b ls tytg flzl j
ste O C Is Wtdxfvs | Iz tetef.204). dzd j

R dals | ¢ 6 O ) =x, + pp I Gy

(7.2.6)

t0

Yt =y, + I’% u, (X( )RY(f ).L) %1
mMdzj HiZj Is 1*.~:1]"£G:4Hc1dzwlsJ ydmdzj dedets, dzOf tod d3j t
x(t +Dt) = x(t) + gux(x(t)l,?y(t),t)gu; (7.2.7)

o)y + £ YO i

G H X)) =%  Y() =Y.

[jltsH ItejBlzjls BGyjde daj Bk PEHGL jh Oc
ddzls j Gt tots dBfiskz dzfjsistOy o S slststetsdgs Zydlsr
fsdzv fslstsC O 9 Hsd stcOj Slststed t,tsD)f toj H .
1 OUOdMAsHdsE s (fSHEY Iy Y tcj H Sdesjieds d dzO Is
2O oHDBY M td LY fdjykzlstsydzy j L dzOyj ¢

X(t)=Xo; (7.2.8)

y(t)=Yo;
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ki= 2al(Xo,Yo0);
?1= a&lR(Xo,Y0);

L Kk N
ko= aally(Xo+ 2,y0+ 2),

.. ?
?2:Dt®|y(x0+—k1,yo+_21);
k ?
K, = DtCDl(xo+ =, +—22)

2
%=H®A&+;m+§x

k, = Dt@'x(xo +K;, Yo +75);
2, = D@, (% + ks, Yo + 25);

K+ D0 = %+ £ + 2+ 2 +K,)

y(t+ D) =y, +(—13(?1+2?2 +22,+2,),

u
R’ UIV:EY'
ted d3j tor HdzW dzddzed?2 IbsC O twOmmydisr o Ot
dmMf sdzf OO R s C O, Clstster j BBy dzts o' to
WsteBz dzs2 ( fl2Od tedf 3 & QEd f Ui MEdn ted M
( 6 dzO 9 Cdzt3M L9 k ds)Isdzts

1 Oh dIs© MmMCo Oy ddz H dzW sBh j Mise j dadets
QISJ tcd Odz' digsdzds Lo jieevlr j Is, dgjls sttt s b LB adas[H f
COoCdr He 2o gz sOIsj Ctlsster n f Olssa
Ofmlis: ) mMCo Oy ddzlz. v O¢ C OCy deotdp'lsh d a
desmdes d3 G =SB dzjszls jIsB sdP N dlsdzzs L tsdzlz
BdzOMmIs! oMmjr byjs o© otHtSdtsMmdatsds ¢
d B0 HdzjR tcd {tsAsfiglgyoesisj ftoj dagj Btej c O g
YHJdedw o dzj dzOMmr fdgsdgdzts(?2 cuctizdigs © ) H §
dz" = 9o BH. [ sOCyd HYtjdziBtcj cOjJ
L dzsH Ols j dz! ldidsjoldzdn WA tLIs@SUSIGE X Co Httkzed=a
(otesyr . v BitjH]jdpdik)istzj ek b tcj@indy
L snBtsiEs o O d dzlz .

dtcj Haldg Jjdzv f tesa sy HjdzdW L OGtew LOdayo) N j 6
o MCoOyddek,ydteB®iBMUglsr o Oj Ism¥ (5 W Bsttdlkzdzj
Xw

GHJ u ==

X

Bx @

NI @GO NI
Q—
&

SRR 0O Q
COoOFSPNPOF FX0
@110 o

R Yo R
t = f—dx = f—dy. (7.2.9)
% U yo Uy

10 dmbdzs uddedd @3 syd d&@ feshis’ « Mdzkzyc
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G zOB22, s tcj H j dzj dzd jioshtspd3jjdaaf Vv § 5B ' Ydats  dzj
OO0z Isdyj MSd. 1 JitBatHd®BS ydimdzj dedetsj d -
f 5dzlz s’ dBY  § SH AR SH Qo L IPF sc® . diathlis jf dzv3j fls d Is
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PteOo dzf7ded)&zd (7. 2. B sH 8 dSoaidildel o g & J
Bl WEPSEEO] Cissted d . 1 M its O fisigiy dsfs@ishkaste B dzd
d HOsIs f tsdzdez® ZPEGI>de dHdglcigl IBELE dg ey d

§ By des  IS@RHEIZ L 59 Ols!15 Hde's ¢ O Bise 5§ dad v
34 dzd ftotss Sy H j dad W H dzw Mz yoj o,
s Bteso Ols! OdzOdzdIsdyj MS 2 W ste Bz

7. L EOWduijMSE] fjHumisOody dedj lstcOj S
o o fodvE foksS0O, Sskst' j &syd

losHdd J HOdzdz | :
[ Odzdz" J] 9 9 tSH (b Bfigisi§ldsteW Is CsUststc” | © 9 BHW

10tGOd34lsth o BHBdMd » etstcdL sdzlstso :

I'md tdd Mudlsos lshiff oig Gedettitids] tefdas et
B H | dzd tots 9 Odad W

-f 5o SH d Wk

-V 3¢ 5 fls

- te

-1l W

ts dzd y O KRz ts fighy '
WdClsdoeo dzOW NEsted mistsmis

-MS stetsmls [ Otemd , 80KBY SOV SHESHOO C
zOf tc Oo dzj diygd WYXEVY, 0 d3/ Mils;

Ot WWdydJjdzs RDOMR] H dzj dzd v ,

[ Odzdzr | 65 MG o Oy ddzOd

-C@zdud Mise s NWL o O d dz,

-d3j Mls © tzOfnl]’tsdztsx;dzc{W m< o Oy d dz,

XW(3i), YWi) o d@3,=1,..., NW

-teOMRtsH dL Q(fr])CaaOﬁldjr}jz f sdztsy dlsj dz' dzg" 2
slsted yoOIlsj dz' dzr 2 ;fted dzOcdzj IsOdzd d

-9 toj 3w lslsQG)qu’ His d@pls siylsCc@n .o toj d3j &

1 4 ©6C Odz! dasdz'tsjls e ey O d dz" 6 O fiEEy dPdz'tc @ O Is

[Odedz’ | 5 ddzHn dC Olststedy &8 YOMmlsd yOds:

1 Oyodz dzOw CtststcH d dzOIs O H dzw N J dzOj d3ts
gdzH d C Olsstodats? YyOMmlsdyj2, CtsltstcOW L Olsj &



99 iMlsd BHMdsSot] &3 dedets tWwH JdzHdG Olststedz’ -
Yy Ofmilsdyr dzdets RO tzlststc sWczE s5L AdZOY O
CotstcH XA ®L, 0, d3 d tcOHRdaz id3.C terzdZd %4 yYyOfMmilsd:
ftow gz dzddede . 1 Oljd3 B3 BGBtSL dZOYOj &3 dzO-
X2,Y2 dX3,Y3 9 3. l eBtsdas MdzzyoOw " e dzts L
yomisdy. ( Mdzd 3 J dzOIstg wdzldzts Is td @3jj Isis ts tdoft dz! € |
FHtsBdzets BEZHJjIs kb jMisedls! 99 JHJd ] dzC
tcOH d OmpEsE tcz 6 dzO Y Oldzts @zis? Is tstisqud d 5 iMezsl). YO
1 Oyodzr dz" j tOMmfftcjHjdzj dedw yofmisdy o© odH
ftosH | Bedemistcdotss Pldzz BB EBE OC Ot [ sy dzs d M
Ctczetsoatsy tcOHNdpc ] ez dzPdzd descts f sdztsy 4 ded v
JLsrtesdz atsCtelze MC o Oy ddM dzQy didsds fndalawy
fs Ctokzeclkz oCtokze Mtstslse jlsMmMisealzs h j 2 MC o (
dMmisd ud ded G tzj © &5 tBiE dzq .

1 OtlcOd3j Ister o tcj d3j dzd :

-ftedtcOh jdzd ] DB t®] i3fif BddEOR tsdzy dzts B " Is! :
MisOlstsydes dGZOWR g "H dovts fijdfttects=x],L 0 j Misd Istc O

H S

ftodB dzd ¥ j ded DB tof DEasdls SOCyj § ftjHMlsOs

CEOWdS ) o M Oy jsdedlgsdy BiglQj. Isslstaxfj d3w tc O fi
Codzdyj Mot | sOfse BSHj dd thE9 Ok S &

ftjHilstdls BT § sdddls’ ,

-scteOdzd ydo O h d2 tOHd Ry 99 =B.tc z & Is s o ©
BL ZOYOjl ttOmMmisswddd Bl tls¢ Ooyda®misdy of
fMoulsOj sMY L @ o Oy 4 detz® 2 [ Moo 5 OB
DEH @Y dzls j o DEAs ste™ 2 RiylcjBBh Oj 506 o tej d3j dzd
dzj MCsdz? €5 hOeEtses. uvOCdd BBELOLtA, tCOBT
Bsyjls Bris! "daj L OB yj dzO" ddznd S Ols s to dats 2

(dzd » j &zOlsj dz! dets § sMlstetsj dzd j dL 57 totsdz,
SBtsL dzZEO ] Bslsster 2 fMmj 2 yof .das®Eldsd wlr @ d 2B
fts otjddjdd Sodstesdzdtelzjlshy KRY.B BisdiEls
o J Mm! PEOdcOLBdo O d3 dzO dzj B sdz " dj d dzls
LMD j i3 ] © cwOf dzyj fidstcsdriziy dL A Gt
Hsdzy dz7 @ Bk®bdzaRd. Clsts HshsfHEOjdind L1O
cOmMRtsHBe ftod lCOYS] E ofmjn MSoOyddz,
f sl Ltz yj Mlsots dLsANBd sftejHj dvjlshw

] OttO®Rj Istet NS GEE® ftoj HiMIsOo dzj dzd W :

fORBSO d d&BOMhlsOBT CcwOWJdqUjMSBsE of |
CststoH d dzOls  dzj o s6XE,YUdzd ¥ dzj &6 dzfz ¢ 820 KB 56 15
5CdZ0 cwOWdeO o .

Il T AatsHdz j HOdzdz j§ :
) G ClcOdIROC B Ui MSd2 o' TSH 2&0° OB 1o
[ 20 (S Pdsjldzdy dJddzHdS Obstedats? YOMisdy
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otc] i3 dz Ooa dMd BsMIsd lIs " OcO otcj BB dzd Iste
ftej HiNlsOo s GteOW dyd MS d. LA @Oy HN@W O
otsHBY sded L dIsj dzt &B BiMS BBFdEdPs OdZzO 5§ tok
tc OH d ERY s A3
{1dmOdzed] YB6LOBB"
dlstetsC stsdzdzd dzls Oted d
1040-1210: [ j dz¢ f sdzt L 59 Olsj dzv h f sdsh

o9

S H fwisd BdztsC ts 9 H Odzdz" ~
AP,BSTST,PLOT). | OtedOdzls V[ [ [ dzOy.
or YyjteydooOdedj btcOj SClststed?2.

12402150: 1 sH{f tots G tc O d3d3" H dzw 9 9 SH Ondz
CstcdL sdzlstso, HOddz = s MECo Oy
ddzH d € Olststedz’ n yomlsdy d § OteC

21602750: | F f tsczdzj dzdj N OG tNT df t r aytp joogif e
ZOR Y HJddw yOfmlsdy o SCtdzyy
DE ( MistesC ¢ toy fiJ18iFF 690 ).

22202630: AJS &z s emjdz yYyoOmlsdyods. g ¢
Yomis Ktk), Y(k) eOMmMMudlisr o Oj 228p2430) d
dmisd Lkjkmw Hdv dL dj dzj dzep4o
2530) dzls j ctcdtetso Odzd j 3 § 5 C 2 dzps
ftod o sH dudn Isc Otlzlgls o | dzdzs Bz dzls j
RY ( MisteM30Qsts jets tOLBdO O Is ¢
o toj i3j dzd FHdzW@EdzRIED).z Oc {5 o tcj df
or fsdzdzv ¥ s  Mlstsdz € 8620 L OL S (i
dzj sBRtSHd s HdzW EZdj dz " j dgddadDEs
B dzz € B @ ldsdzgiOL d3j O, HO® M j¢
ddzls j tco ORY.BjiggH O o' f sdzdzj dz
h O ¢t otej dPEz]O o jdig{ndets FPEIONY ChM
Yyombdyo (s sSRYES 0[O Tk o 6fa)
2500)d dzefsffOH O jIs L O ftej HJ dzf 9
2610),Ists yOMmisdyoO [k dzd y26493680) LIsGiss
d Yy smdz Hday 2 yYOMsdKI g Y o d3glg¢
dzOn 53 H j dzd W Yofmis
SHdzts 2 .

27702970: } SHY tesC e ORBO w dzvs § tHAPL H izl dz s ded

20803080: ) SHY tesEteOBBO H IV YJ tc URYIBJRS t
otsHSf sdzd L dlIsj dz! des?2 mMS o Oy d dz" .

VERITVIURY o | o
1d3%4d ftedo jHjde HoO ftoddsjteO { tod d3j daj
dMfsdz L so Odzr BHded d Isj YJj §OwLOdj Ister :
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T=0,1d¥ fagn =0,2 KF =0,003d3/ fJE =0,2,RD =1, NW =1,XW(1) =
700 d3, YW(1) = 500 o3, TW(1) = 100 Mzl gCOQBC O tsftcj H j
XU=0, YU=0 gK0=1000, Y&=1000

I fjweosd feddd ey ISttO] ¢ Is sHedflqy Qi lsedsy Is
Bi Y HE f tsdzegdsshd) GYE95043.) sdzj  slstsC O HOdsts
Q(l) =02d¥ ) BGMmdztso dz' BX § IO/ 0. Z O 9 t6j 3] o
DEo' BtcOdz &b ledAd @BIT §f LOJOd RY = 30 3. ] sdzlz yd e
CteOWdS ftojHBERABjdlz (O OL ' 9008 tisH ts dedkp I Ezts
G stcdjodalsj dzwralgmM s all®MB ddL SHdzs2 §sMiskzy C
JLcHe YA sH]IS . i3d di3ts  dzj v

1000,
m

0
0 000 m

tdfMm. 7. 2. 1. tjLbkd kOl fteddsjdaj ded¥ 1 4§ ot
1iMC o Oy idiEDY ePo dzj dzdj BOLBoSEE f SISEC

I obbtesd fteddjtej o yj i udzds®<Is fipvts S de
MCoOyddz , wldzsmwh j2fw ¢ § ] tco §d3zn Cfdmd o
99 BHO fdzj HEJj IsQiYf~1-0Rp3zdE =-1RF §BESs50MEzls ¢,
NT=1,RY=5d3.100yOfmlsdy L O kM jdr dzO 1WWclzy
otsCtelze MEOBYHH . L Odzd dg@zdiss toHj ts betstaliglzagizis dzdz" 2
GlOWdS f SEdCR2Q dazOslsydsess ™  5C OL Ols! dL s
gébiséqﬂsdztswdzdwdzrl&ﬁﬁLisQHdﬁiﬂSJEdthﬂzudd,
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\ano
m

0 —_ 1000m

tdfm. 7. 2.2. tjLkd O™ ftoddsj dgj degdw 2 { tot
1iMmC o Oy ik o dzj dzedj B OL Lttt dzgdz® @ ; o B8 d&3W

7.22.4 IzZz yO2 L OctewW L dzj dzdV o SH 5dzts M dzts ¢

1Ojdzj2hdad fteddydftsd L OMdIsT VRS
ftojHSISotcON jdzadj] S OHOdzdW L OGtewW L dgv s h
J Mdzz yOj JGB L OGtWL dzj dgd W o tcozgizd & O
f toj Hfvd) 9 YJ dzws Ecjcdim hyPhzdilsr MG e
otsHESMdZOB Y j dedWw , oL @3ty dets, Bydfmis¢
Bsy dzts e OMMdzOIstcd o Ols! ftosBdzj BBz ) Ists
CtsdemistczCIsdods j d3jter . [ tsydets o' Hj dzd
By ter L Oh plister Bz YO MIsi 2 oBHGdSMHdsE
dL 3 dzgj ded j &3 G dHEGSHJAOBI W) MEBEet )Y ddB3O
2)BBi'te 5 dzts$ Odzd L Oy dqifdztindtslz B  jL AD@ ootz HAdBY ¢
CotedL tsdelsy (Bjter 5 dsCOddL Oydd) . U O
ftedd3j dgv Is' jotcDeed g@f "dr L Octow L dzdIsj dzj 2 ;
Bjter 5 EZHOMZ] ddt LOctwLdvEhda oJhj
st jJ dzdets © Mz yoOw s dzj tOMf OH O h s mw L ¢
sls LOcwwLdwehde o4hjMmlse.

1 HJd M dzOf ddzisj &g MEss J dOSER IS d [ dzd
L OC dzs YOsasmMbkMmistets?2 flso j slsCOyder » d d&zOc
5COLOdedY BEZOGSftodWisdzsets oL kBj Y gl dwdzd
HdzW EZHOdzj defdz” nL Gocdav.L d¥Isd d3j tef Htsdzy dz@ |
otsH dz20 o jton dasis(d.

sOC LOhdlsdeg §J dBiter, IsOC ¢HiBy tzjlsd tstc?
Istcj Btso Odzd & Yls sdzdas®R i jalfsHI OcGHetydzylgy dz BT Is
ZECOddL 5o Odz & ©WOHJEM] Hj2Msadw L Oh(
CGOtOdzlsdtelzjIsiqw, yYbts ftsddddis oL d¢gsy dz' A
o j M sBi | dglze OB p dzV€ s dzj ydas Bls s 5@ gzt j B
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S o Oy d dzkz .

[ dzw o' f tsdzdzj dzd W o' hjdL dztsy j dzdz” =~ Is tc .
sflsOdzso dls! Mo Qs Sea’ s tof L dzOf tedhjo Sy H IS didZ -
f OO®j steO3, kOSSR C O :

Ctddyjmlset MSe Oy ddz

GOMaBHT fted BSOS ||

-fsdztsy jddd ME o Oy (dz

f Sdztsy | dzd jo Mod dif Clooteds) d dzO T

] " Bstc f OLOd) stetse  hkh jflse dw j Isfw
ZOXOE O] g &2 MdlkOydj2 o otHj Mtesdlsj
COMIBHO®R] fted SLSCOUS) d bOSC nOdGidkd] [
bHOMG]S! dz0d efslzlj | o @dsUB@ tand "dz

bdzjHEZjIs LOLOd | Bftejhnjddls: dLd&jdyjd
Bjdzj B 4 L2 yjds fodjLds dnfsd
yiddsteoydd fted ©Me78)0yJ jdz0 ( 1 jndisih s dz,o.
Bdzd 3 J dzedd, dMm&dz® yoOrh jd3 HJMdgstesiDdysd W d
jtoj dzdzOW o e ®uzf dzks My s Mz das 6 ORAE?
Sdzstesdz dgs 6, SBiYB' 0 O5 h o dzC. i) D O ¥ dztf L
Lissets HBYJ R ddBtsy j &3 § sdkzzig@ls! o JOdTEnH3 ts
ttOMyted H dzj dzdJ L Oc tee(xg70)® T Jocfds] adpjjdrdidnls o O
ZOUOd] BlSOUSd dL eo@yfde7[. Rdeddy) o teQ st
otoj BideftedBr Isdw ¢ MCo Oy ddzjS(xy)eth gizk Is tezd L
CdzsBtasy jls daj B'ls! foflsswddy = dhmssy
LOGtW L dgj ded Vv,  Gtsdzlfbcty" P Witdg QLjlz s dzd
dZOyodzo iIs ¢ Oy S tadjLH jipiEwe) @eyfigvdz' € O €

1
M (0) = fic(x, y,0)u,mnds , (7.2.10)
S
GHJu -C Sdi3Y Sdzj dzls tCiLsjtagdiglsnd  f j tof j dzi d € z dzv 16
S.akdi3zOE@c v | dzff tzd By H O L o Oy d daf ,r&w)at@; of
o QM L(0), S dastsy j IS B IS SLOBEHIOHEOH O o 1 st
o tcj ?34 dzd .

Muw(t)= I\ﬂ/ls(O)exp(- / t). (7.2.11)

. sbdyjdsoydy o Mo @isdaizy Op s o Y s
Muw(t) 20 ttOMRtsH QHd Oyt

ca(t)=Mule)/Qe) = expl- 7 ¢ )fE(x, y.0)u,mnds/Q(r) (7.2.12)
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tdfm. 7. 2. 3.
NSteBngEe j HEZQ8 P, JMmdd ddijdlsmy HAS!
o oBHBdtsMdz 2 ¢ tsdedpts SdEssHpL g dRO-  § S5
LiIssdy Mz yoOy ot odzd BOdedy OolstsBOISdyd MS
LOGtew L dzgd Is j dzw .

fumnds < Q(¢). (7.213)
S

rdzv ktsets, ylstse' sftjHjdadls! LW¥WjC
Ctsdzd uj Miso j dzdzts d3dzdf alx® fiafz, o3 @R iy b te10 @oEdiEy el txizd LIS
ptoj iy BB oH' , dslEGOYSEES 3 j .Bsdj dso
ica(t) Qlz)dr
ht) =° , (7.2.14)

t

AQ(z) dr
0
GHjC(t) -Steyj desteOydw L Octew L dgws h je@r)ogh jf

tOMnsH f el (SHEPuezy »¥ ¢ sdzy jdazls 8 @Q@dsy oL j O gt

® 9o BHJ ,dzdes?0 dajtsytortagvdzjladimjc 5, yYlstse '™ ff tsdzlz yc
o jdzdyddzz, d dBsyjd3 teOLHJjdzdls! dzOW Mmdc j H
L sdzj L OGtew L dzj degOc. f tod o toj d3j dad

h(t) = n(t)lc (7.2.15)

v ke, YlstsQ OditsQ dcdRPlgifafded v Is d v
St HJ dzv § df toodtc jSdEMs 1S to ts 3% lisis O dein jj B fwzO y O dz! o
LOGW L dzdlsj dzW . U SGH@ jists dzp fzvist WinjvC Is d atzifts 2
ht,) .

Clsd Swodyjtfydd ddzaze Mstedtelzs smw  dzO

fojHf sdkOc0Ojls &Oddyd] GHddsyds2 Mo Oy
fsfssY dadzs g § SIsEC . ) od dzgd RO Is v, y I
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L dzdzd f Gl d R Stedsz ) B H dzsdddsR dztst stdA) fy Pdts Jo 1Oy

tedfm. 7. 7H%4)Ldj2 ftjdiBtjcOjlsmw, d Cf

ojhiMmise O MydlsOfadnw A ek s ¢ dedidsds] QlzUpdERdzO

Mo jdr or Oy 08 Ismw W stc AR ( dzOf tod d3j te,
ZL. v dzts o dz' j

y B sB L dzZO Yy dzd
K 11 S o Oy q dzO;
P _ 27 dzOf te Qo dzj «
5\/ / BOLtsots@gts
AY Biktsy¢ © L O«

/ Dy X .
‘ 47L 5dz0 L OG't
1 P N ST SHBGOL H
\ 4 (tcOWH @V d
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