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LV[1,7] HBof & jdzBiy ¥ £ d2? ydz@ CattdpO H ¢ * 2L * S dote ' 20pdzlsHdrgtstf) dzts
s Jj Oy kizlsj ctcOdzO o s Hask &3 dzpdiz@ gy dzc &z dizis fzise BB )Y, Is
wehiE)l H* dz@, As(tg)i H* dz@.

ol L. (1.111)

Wzt HQDH O dz' LoEsE(dS to d ‘olds jzo t© dedevdz 56 sClic diotasts B d Is o
L Odigadidzde z fy d dzc k2 diz¥ dplsigtsdiic O diy o 56 § &z M ¢ OF i fipvs Y OedOH € d 7
YO ted dtis B s YS O&dzOH ¢ dohde te ¢ diy 3 ts YOk Is O dafsen LY @ Atz dz @y dz
o' HY So t=x(} MBOE fdE" Htc(zp:jtt, We @t L dpdilzistoir@ez) of O Iz

Ho 2@ .1 j R @@tz dz' dp(thi)lsOH 5o tsdz' v d R eBtsarty WMSCEOU G dE" L dzv © s fiyy
oz Ledds © ' dzls | aia@is o dafitHic O o j H dzd o BB, 5 te i3z dzO [

Odt _ oy ek
rJt Sl (1.112)

(t - to)ti(t),

{0 t(to) ) to=t(ty); toi s 5 YSHDL oz

H Jy (1) =



1.2.4 d dz6 &z dvdglsly ¢ 6 Oz §f tezesQpsCdz 12
o 5y s S dz dzviglz] ddstsfdPzts dizc t© O dz

| (to) = M (1.21)

-t
{6 5 debiw d dad Y dzteBeY jo@ln s QESES tets 1§ (20 Iz 28 y SEDdGa .
] t6 b Y dz's0'ls dils 20 ts O
|o(to)=ﬁ[d7t,
Lt to

H % ts¢'tsH HdER7, " ts
lo(to) =pi. (1.22)

lds § ta5da H bdzdztshzalz L'elzE ={t,, k=22 ,n} Is &, ={tp, k=12 ,n}, O] r,
Ists y&,&k=12 ,n,tda B d o' Qtidtslzh t6o0 da ol IsO {5 WG @& J @ o Hatbd,,,, H J
i 8 dzOH f,5 ;. 1| OH OdZ'ls O of EfFdz@RdgEHMIzE Is G, Is SR ICz@ z Higde@e @ls
¢ Odagatpus ssds v UgizQ .

[ J BlI@1 [ dzww Gl | B o € f5 delz tzlsdotints

d 0 Dt alo
., -4 k ‘¢o%‘e8, (1.23)
L - tOj k:ltk - tOj ‘ (;I’l+

H Dt =ty - t, k=12 ,n. v jOl@/n)(O4Un) fs L @B dzd U d dzlz 15 Hzdg® eis s ts to W |
In, slog’ SoEtE] OfE O Oo diytidds to s dzts 65 zd \ d Hagn (Bgm) , H J
C s dzf SEXHgls @j dzif @ P M s & AP OEESO] s OB Odgd. Is 6 O

[ 59 j H J dafdd)C L idss v cffdzd y dzjy j Gats tetfistslyy Olst€ izt H f dz0ISAQL Ols 5 A3
§ dmfols

t, :eiQK1 tox = gl ok ,
H g, Is Qg T 5 dzWClEsdds oty Is @), , k=12 ,n.

| £OR sotzjEtardsH d Ydz' Bfisls @ t dz®aU@h,, = 2pm/n- p/n, m=12 n, st
od Bk dts

gl Dt, _ [ ehm_ghm
oty i 1- e (1.24)
né h. Dh, . Dh, & Dh h, . Dh, @ . Dh '
= § &tg-—"cos— ™ - sin—™ +|geOS—m+ctg—msm m %sm m.
e o2 2 c 2 2 2 3 2

H JDhy, =h - h,=2p/n, m=12 ,n.
1 00 B Mig@2, m=12 n, a1 ' M dgj sted wakpMdzs® s s Bk

S . h
m=1 2
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16 o dzs@BRYB @250 g dzdo O

n o
A D _ nsm29+|—sm—p—|p+oge%8, (1.26)
m=tk - toj n 2 n ch=+

h e O L tlidds t5 itz (ZB2) f ts SZC Y te O o ‘s ezdpatif) 1#1.2.3).
1 @9 Oy j H2dzvf tcOo j H daf glz® Ol OC O

1Dty .
a ¢O(nny, =12 ,n. (1.27)
k=1 tOj - tk‘
r2fmdets, L Qk» Oy d d@3ts
n .
Yy Dty =3 eCOShm+l +|Smhm+1gsn.1mm/2’
k1l - toj ma€ 2 2 {sinhg,/2

stsdRls d d3j Bs
n Dt _ )isinDh.,/2 [M2¥ph 2

a = . =m_£ =0(nn), (1.28)
k:l‘tk - to;" m= (Sinhy, /2 m 2 hpg

H drl - dz@d)deEo’ wd dizo

1 02 ddg s Isaifefijidds Eiz0'dee® o O H 1o Ofis bflg dzezls | ¢ (@.Q1ZP j - @A -
S dad EE |s @, ks o 516 € © Mapais Bisdsivts k@ L dz0y d Bt

t, )Dt

Sy (to)) = aJ(k) K

k=1 Tk = loj

sftcOo jHdzZdo O SOCO Isj Bt BBO.

v j Stc JAD R POL OH o timpts abifa) dz@.  Got§ A ts dglz ‘d§ i’ fy s

,i=12 .n. (1.29)

1(to;) - Snltoj)| ¢ alto;), j =12 .1, (1.210)

Alto;) = Oa-:qn no+ i (toj) \oalo
¢n? ¢h

[ 58 j H j dz;dzmhizqdztﬁftgiHDHu)j®1$. UBH'
‘I(tOj)'Sn(tOj)‘(Hl"'IZ'

H
. i n i
L= OO SO |
t'l k=1 tk'l
n
. noDt,
| =J(1)"' Loy e
LS

| J'tigis(1.23) H O gizS 2 1y.czfid O1 dzv fjtclp o ts tolf BSOS 2

Iy €1+ L+ i,
HJ
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-1 & ; ; i
_ln xS O-]@_ JM)-i DL
Ii_a 5 - L\ﬂ )
k=1|[]g t-1 1:k'l u
. . : .
- @ th) -] (@
FRFCHCPEMIGRICES
t, n

YjtejL Wizjd22yQ L Osistszr dzits oHAa) dz@, BO* dsts

4
dt| ¢ Aft- 17 dt .

1 t

1i¢ R
o |

4 )- @
n t-
[ dz# o dzdcyizs ddO=dg °

t-1=

Qi _ # =|(cosqg- 1) +ising = 2sing/2 .
{Isxd,
p/ng ~ 1+a p/n 216
lji¢ A22 ﬁgsingg dg¢c, o+ da= Ongag-
o€ ; 0 ¢n =
[ dz¥ji Usted BO° dsts

-1+a 2 alao
14i¢ Ntn - ]4 +a ?p :O?ng.

[ dzv 'daS i B ZH | * Bifgstc] Iso SMe§ HaddjOsits s s DEFlstsMiso o Olsd d3j Is+ mw

JO- 7 (o)) _j -] ) +[i (t) - J (toj ) (tk - t).

(1.211)
t- to; t- to; (t- toj)(ty - toj)
1 6" Hdzts L (N28Tpdgl odiess
n- 1+ [ i n- 1t+1 |3 i
R () - ()] B () - ) @) -
lita Nn———dt+a n di =S, +S,.
N LT N L T T

[MS " dH)L dH 5o taks a(d) dz@ s @=€9, BO* &ts

s ¢ !éngaréltkﬁ dt ¢Czip/r"i%= anng
gn+k:1tk ‘t_:q nap/nq gna+

1 ®J " is'Hdaf s, dakf BO° &3t

dy p/2

opntl 1 p~s dg 419
n kzl‘tk - 1~1 a ty t- 1‘ I’]p/n q2 a gna -
1'H fls ® aydeglzC  $ 8268, Zdzj'detigisH dz,  CuzStfy Iy,dey ls Qi - bz dzj detinis
Hdz, lted Bz’ B

l;¢O(n % Inn).
s OC fdsdats dis j .&1jHEOe j H | dzO.
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[L dzO Y j 12tz A BlpQ)ylzO dzj f O Mz 12 Wdlz®zS Apts dzGD ‘odg dav

Con Y ()
J(t)—j,

Hiy()i Hdz@, gOH j wWSEtse O0dz0 Us s q 0@ dx@igts sz dfff Ols
rj(t)dt 1 2~y(t)dt y(t)dtﬂ
Ut-ty g-tog t-tg | t- qu

[ s OWizEAE Bz dz@® FffEadL iy dzde0C & Isj stej &

v j St 2RO PO dz0dzj ¥ YOG sdz O dRidsls O, Zlso stk -
s Is € O datgals ts LsasdL,  fttaighril By § te = jo.u S Y tc O o Qctpj einifgpls

1(to)) - Snltoy) ¢ alto;), i, iqri=12,n, (1.212)
H B ) calio)) e o dzv
Qo) = 0L nn§ . o
toj-d ¢n® =
L HOYCE fBdp JSdfdqlo® Otmdz deydedz’ s

q(toj)¢o|?§‘e|1—8, 1,>0 (1.213)
en't =

HawR ML\, ki ¢ L Oas®Oradd&s 58, 05 yS d

a dlto; )| Do, ¢o%‘ei8 | ,>0. (1.214)
¢n

JJq

{ U o dH s, dajtiEh €.213) Is ts Y tzk s Otz O ff q{fP@s% In?n), O ‘o tzfigly ‘to
(1.214) 7 O(n"%Inn).

| @0 Oy j Hzdzv {ojtmis(1.210) i tc O o § # drcficignj g@{tét_étgédt,w Ch g
L -t
j (i) H@) 2@, slsts

J (Ligy)dt 2 (t, tOj)uk‘ alnn6
Oz —o.

|
Mttt to \ cn® =

1 @ o Oy j HEaY] R ©2 1) toL O diCoekds dzts Bt f & dzts s @y lstswS O &3
ty' CBdb 6 sYS OO dzH Otk diatzdoyfsial dzls taftiy CBlstE tizte H § te@ Bzl *
o ' QBde dzts LOEO Y dzts 0 t HL@), M IBOB B ' HigwP=di/dt dzO dzj f dOME) ©  dzj
fjtejlso sme tizbs dzfig'CcR@sj fjjtle. OH 5o thlgts obd) dzQ@,, Ist5 L G' Hdats L W
L Odgedds’ dadztd) d dzefZdity jlecit DI Es tc f B3O ° d3ts

(1.215)
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(t)dt o (t,to)dt
H TR Y = )

(5L @ dovlstg) (o5 5 dizZ® O dapaies slsds e Is o s ehiiatfiz0 Gds &, | deezy
Is wslLty =t(t), t | E IS Qg =t(tox) tox | Eg 02O L & O € doddgeidgfstisy sisdfs v te e fs
'Lt digindg 3z

an.J (tk)Dtk :an.J (t(tk))(tk - tOj) Dtk Dtk
1 bk to] ke tt)- tltog) Dty ty - to)

{Mm¢" oz ¢ d

Dty _ t(teea) - t() _
Dty taa - Ty

i), Gl tetia,

owmrm»ma,\mm-mmmwﬁqw,ssgﬂaﬂmw+wﬁ4m)
{34,
D ()bt _ 2T () - toj) tity Dty

A
ke T o) kmn () - trtoj)  ty - to

D O - tog) Dty
o)
+21 t(t) - trito;) Q t )t -t

1 d ¢ sted Mmisdajéadtyilc27), tslsted sz’ d3ts

‘SJZ‘ ¢O(n PInn).

_al 2
—Sj +Sj.

j

vitjL jn@215" ‘&yd $fd30lsd Gf Gese i dash § dzde"

- n . o ~

RICESN SIS NPT t¥- RIS (1216
boty oty - to; ‘ (s

L 0j k=1 'k~ Loj ¢n =

1 i@ jte LCEAEZMds DL OdCdfAedre [ v f kd2sb,® N5 dzj §]t6]
dzO ¢ Is OdgaztEdz€E,,, ={t,, k=n,,+12 ,n.} ' Eon ={tox, K=N 1 +12 ,n,} Zlso Stck Ols!
dzts da| g BSASN,, =n,- N, S 6 d 4 jsMm=12 ,p; ny =0.1 5 dz2OBJ 3

N= min N
m=12 ,p

A HERfdZ 1) ¢ O Ishqtslsl, S R<+ .1 51 dz0 iy § d3ts

Sy, (to)) = 8 L WD

j=12 ,ny,
k=1 Tk - toj

HJ
Dk :tk+1_ tk,k:l,Z ,np,k> nl,2 ,np;
Dty =ty -ty .m=12,p.
sEH' MftOolf jHisigp®O s OC O
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U] Bt LAY R PO L OHBo algis aidr dz0 € thd o sz w8 C S5 YS d

.
to;| 8 Eom od € t5 dzlz ‘day'eciigis

m=1
‘I(toj)- Snp(toj)‘d:O(l/N'), | >0. (1.217)

1 @ 9 Oy j HadzayL Ofnls s fy Elp5@ dzdatsd@ ™ d f) ddglsdzdavtd QIZQM s * & d -
¢ tsdzk ' Clo' Gptc Ols e dzO 2 W s te Bz dzO o d H

n
S.(to;) =4
: -1tk tO]

i=12 ,n, (1.218)

_ tok
H JLe = i (Ddt.

tok-1

[z a3 RS, (to;) Y 6 O o Jisn dAf OdsS §f 1w czv B (o) e (to;) -

1.3.4 d dzG z d2v'delslzl G tc ® dz HGfddS L

lo Oy Ols d ttsalss i d dz¢ zdeldgjdec@i@tl L =[a,b] dz0' Hfmdzh2 O Wl deS y
il H 2@, sl d dv

C o y ()
1O (t-a)"(b-t)™

H jy (t) H(a) dz@a,b], 0¢ n,m<1.
Vy! sk ooddfLOBALiizfdssy dzO0 L Of  MOIsd IsOC¢:

ato- ; Q
Mto) = H(‘—)t‘z im =) o ﬁ‘t‘_t)t‘ztg.
ca to+e =
1 i RBBYG dat,2 t,,t,, =btda B d o' @¢ide s[@b] dz@+1 tdo & yfodkde -
N d dethe (b- a)/(n+1), O g8 MG @) wa dastelt;)t;Glzj =012 ,n. 1 bse o d Is
h s s US o d deoztety, k=12 ,n} Is @& ={to;, ] =012 ,n} zIs o t5tc § © bztsipiaj Bisclso™' H -
o' L[&PLS to s Chis o3

uftOo jHd&zdo O SOC O dzj BO.
[ § ®BBLy daz v Cstsy§d Eo od Sdzlz * Isdzjigiedg ks

:;\dt 4 " hB
t-to; wati-toj| (toj - @b~ to))

(1.31)

HJBTHJWEtOdznls Odzls O.
I H L de@udsols ) dgj dotig is
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5 h
a
k=1tk't0j‘

[ j B@B21 joORY jte WitkH{R) dz® ' 1 te[ah]$ biHsd B E&®' ISsYS d
tojl EoMY 0o j Hazifgs® dzj to

¢ O(inh). (1.32)

Pi(t)- i (tn; nj < (tn:
. F‘f(t) J(toj)dt_al(tk) J (to;)

h ¢ O(h?[Inh) . (1.33)
a -1 k=1 U - loj i b

I3

[ 859 J Hj1dedBBE d s IsOCj: fitej so stecj dadav

Wi)-j (te: n fa @ (t)- j (t j (te)-J (ki) @
|1¢J() J(o,)t a i() j (to;) 1 (t) J(o,)goI

a” t- to ’l,‘ & t- 1t te-to; @

tig: . . .

. HJ ®)-1 o), 11 )~ (o))

f toj tj - toj

YyJtojL jR)jL @Osr dzbdsts oHAQ),

h=11+12+123 +1 (1.34)

11 =0(h?), 13=0(h?), I}=0(h?).
U Hds s te d fls Wescsdf), st d B30° dts
n el (t) - n e ¢ t)-1i (t
264 IO TG 2 j (%) (toj)
Lt ‘t-tO]‘ kltk‘-IOj‘ ‘tk_tOj‘
J

[ 2% H' Mis Odaeiss Yy

k-t

dt=S§,+S,.

b gt §

dt
Sl¢Ahaae“ A O=0(h?Inh).
gltol't tlt- 018 ‘ ‘

I MC " ded -8 B ekHs Q d* a3 addnds
h

¢2, (1.35)
- toj
Is ts
n ty dt n %] dt
S, ¢ AhE & f—— =0(h?|Inh).
_1J t _tOJ‘ Ezlj e t'toj‘

1 gl O e j f jt2S ¢y B, 2V s to i3z dztf, H @Sy 18,224, - Y Ste iz dzz 1 dzv
I, st5d BO* dits,1.32fits teke) ecgOH dzd © O .

| dzj'actif) 1<1.31) Is @.33) 0 d § &zl ®'Oo iseed B OC &° Isj St &3
U j 5t JLAQ j RWDR d2¢jt)i H@) dz® ' H teah] SogdztshidzE Is OF, ks o ts -
65 5 €10 dataa Hsds W ¢ o6 tH t6 | LURSERYZ ¢ s Y Ed Eo P’ Bt

16



&h%Inh +j (to;)n§
1 (to;) - Sn(to,-)ctoge(toj )b t) 0 (1.36)

. Dt )h
Han(to,-)=at‘(kt) .
k=1tk - Toj

1 @& " IsdrjtH | d3tds j l4s@xSj IRz .
U J Stc lLER® R P@I H dz@ ' H tefah] € & dzjiZiaBddds st E s OF, iz Is -
o tstot € ©daRAE Bsds W ' o6 tH to | LRSIt O 9 Q HIsEip @i Is

b . )
~ i) < 1 (th -
It n[—dt-a—ftq(t i) =012 ,n, (1.37)
“loj ka1t - loj )

Hi 9 dyd @6 o tsizidcdehis '

0) oifez ity | [a+db-d, @>0iv L Oo cBOdzfs Yd fdzts:

A(te;) ¢ Og(h'?), 0<I, ¢1; (1.38)
B) jdzv lassty i [a,b]
n
& d(to;)Dlo; | € O(h'2), 0<I , €1, (1.39)
j=0
H JDtoj| =h, =012 ,n.
[ s J H j dadasty jok ¢inols
e ® J(to,)lt_gj(tk) I (o) 1,
a L~ 1o k=1 tk - loj
b
. d. 2 h |
+i (toj)|A} -a =l +1;.
‘ Ojg'toj' k=1tk't0j‘ 2
[ Ulz&H dzi, S H | o) 2 O g s d3tizg dstiz (@.31).1 dzv s ts B SHAERS £ Iy, 2@k 9 O-
3§ J ditsf 5 UOkSS b §()isH dz@ab], kst
. . e it,-t y (t)lt, - t]"
j(t2)-] (W) ¢ A 2n ! — n12 ml —+
&tz- a) (b-t)" (tz-a) (b-t)7(t; - @)
-t,/M [}
y (ty)t2 - ty o (1310)

(b- t)"(b- t)"(t, - A"

CShlssj 1 & tcOls @8 §odzj'dotily{1.34), s i) dHsde'd BO' dts

PPN h? P 20 L 2 G0 L
1 Z 3
E(to; - )" (0- to))™  (to; - @™ (0~ to))™  (to; - )" (b- to;)*"Y
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oS dslz HAdEY Iz #IC B E=82 n d ¢ Bt

1 tj-a tJ'b
~¢ , ¢2. (1.311)
2 ty-a ty-b

[y 4 s
13 ¢ Agj% h2dt N ‘y (to; )‘ t‘f h"dt
1 4 - -
gy (t-a)"b0- )Mt to[ 0 (o= A" ¢ (t- @) (b )Mt to)[
Y (to) i h™dt g

(b- to;)"(toj - " t, (b- t)m‘t— toj‘l-mg

V[1,7] HBo jH] de jli) Btz] dg@rdaRp jdid i s & @ OO Az dg+ MW
SOQ .4 » Az d&ZC j(X) IsOg(x) ' dzlsj ¢ WO R, gl (x) =B d3d 3.4 @IS s
-o<me f(EM <+t g dzjidd dzv 'dzO ¢ OV Iz dz® HX)g(X) 'dzls js® télzO
b b
Af () g(x)dx=ng(x)dx, me¢me¢ M .

1 Ofnls ts i tingh sstoigfz B delis tofff B3z t6 ] H di'H defdeOjelazn-1, s&(d -
B B

e tj+1

5 1 dt
13 ¢ AS A +
eryl 1 1-
é(xj -t xg)" g ‘t' toj‘ ’
. Y (to;) e gt
n -
(to; - )" (<5 - @)" (0~ xH)™ Tt g,
Y (to;) tjl;; at g
(b= to))"(to; - @" (0= XN ¢ - 1o
e a to;) A" to;)h™
.l h L ) L V)

a
u’
&(to; - A" (0- to))™  (to; - A" (b- to))™  (to; - )" (b~ to;)*"Y
sMC " i Gty k=123," Isa'dgis " drds| - a)/(ty; - @) Is Q| - b)/(to; - b) “ o § dzd ud -

O &g M5j 5 j dedafEl2 n-1. [jdnlz]d L dzsloils ¥ s dRtizal gabs toffj Rl
fijte j H dz' dpv@@iQLde Ot @' dgl’ zW'dis o t® dz@v & o ®Otei’ [1,,€ ¢ 3n/4] Is O

[t,+3n/4b]. | toj idrteirf dsQW ldsikds dpd ‘s thy O dsiglzS ' e d=n. ¢ dzO dzts ¢ O dzts
f5C @ @BHSOC O'dsf 'O Y tc Oo jH1d ttsF=012 ,n.

1 B " lsstc s dzv IdzjCB®H S0 | H | dediff)I{1&3) 6 2’ 1O o hsj o3
12¢S, +S,.
IS sted stz sl kI0), HShrstcd dikz* dsts
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tk+l dt

G (- @b O
K, ]

e
Sl¢A§wa
é

t tk+1
o a ly (t )\ dt
k=1 (ty - @)" (t'
K, j
n ‘ (t )‘ tien g
+hn A Y ﬁ dt L(Iq;
u
E=1_(tk' a)"(b- t)™, (b- 7t~
. )
e t b
¢A 1 A a +pt 1 1 gt
€ (-t - "ty (- A", (b DML
Loh & ‘% dt +t;”‘| dt 8
(b-tj)mg(tl- a)" (t- a)”t-toj\ b - h- a2 t- 1] 2
A dt hmo Y dt
+ 2n n 2mr +
(- @7 ) O~ 07ty G- )™ - n- et
L b %r”: dt 1 F g &
(tio- )" & (0 07t- o] 8
lis iz [Y(t)| T o § dzd M d tz® 3dzajbhz0
1 OL dzOla thists
Y dt _“"HI;\)/Z dt . t;,] dit c
n—_ - @ @ @ @ @ O O OO0 - @ @ @ @ @ O O OO0
y (- 8)" -t (-3 (- 1) (t, )72 (- a)" (to; - 1)
2 %t h agl_n (t a)l'”g+
e n)(to,-t1+to,-t)g?;e 2 ¢ U
. 2" toj -1y +loj - 4

In
(t; - a+t;- a)" 2to; - t)

A othm o wais
(toj - )" (- " (to; - )"

¢ dz0O dzts ¢B8 Lyaizir Hd@ls juadtc O dz

g dt

t':'(t— h- a)?"

BLHgd W S hancl,sts M 0o 'ji @Eel@GIds WO hae>1, Usds' Hilgts o s
1- 2n<0 Y ts tc BUA) dzO B og @ dzw

¢

t-toj\’
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4 @ 1l 2n o
dt AL — ) (1313

N ¢ceé
- h- @it gloi-a (k- @)
[ v dadg'EB | otz GejlHcti)lst dz8, © MY o Oo f MERPeEGIR) O B (5313
‘Lo MY 5o L Migd diglfizOnls @ z®. v 5 Bk s ) ECdsfh@EEsEs

e a n m
S ¢6é h N h N h
é(toj' -a)"(b- toj)m (toj - a)* (b- toj)m (toj - a)" (b- toj)zm
1-n 1-m 7))
+ h + h tO(In hi).

(to; - @)(b- toj)m (to; - a)" (b- tOj)B
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é

Py t
é 1 Nk
S, ¢ A,hg : 4 R fta +
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t-toj\

n 1-
(tOJ - a)n(b‘ tO])m:z:]JT tx (tk - a)n‘tk - tOj‘ "

~

an
m 1-m
(b- to;) L (b - )" (b- t) "ty - tog| t- toj]

a

n ks dt U

+ v !
u

ti-to;| €2 j=12 ,n, H dzB 2 WIS 55 &5 Y dz dfl

1 S sted Misksp i datojn, s h/
(1312, sd BO' &is

Sz ¢é, ha hn
é + N
g(tOJ' - a)n(b' tOj)m (toj - a)Zn(b_ tOj)m
h™ g
* to(in ).

N

(to; - @)"(b- tOj)zmH

Ioj H jIsisyis & deQ@athitera,b) = (ty; - @) 2 (b- to;) ®. v 5 Bz WL Of 6" v
ko d dzv H

I ¢ a(to;) =qo(to;,a,n,mMO(Inh), (1.314)

HJ
do(toj.a,n,m = hi(ty ,n,mh? +h(ty, ,2n,mh" +h(ty, ,n,2mh™ +
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1 NS dzOfijtgats te st j dzd Wt fe@dzj dotizfn @.314) L Otsodz!  tagts o(1038) Is @L.39).
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1w ¢ hng Om=0, I ts @azy(ty;,a,n0) dIs datf s ez

do (toj,@,1n,0) =h(ty;,n0)h? +h(ty;,2n,00h" +h(ty; LO" " +
+h(ty; 1+ nDh; (1.315

2w e hnsm=0, Its o () dficralsy dav § QO figksftf] dcti) 11.36).
1" HL dzOud dstse @ NisAdeIsE TP ‘o d dav

o (b- 1)
i@ Y y (),

H J0<n<10<m, y@) dzO dzj' >k qd©O) Hz® ' H te[a,b] & Els s o dizg( 1.8 od ¢ s dzlz H v iy w
o fls Byty; [ [a+d,b].

1 o Oy j BAdzW jets® ' da@idd o, &OAfJEHd) wafiflsdtcd Mistso 2° Is+ fiyw
o dBls st Is@,;. Ol & 36" H te[ab]®lh o da yfodds 3  dats® €' § 5L dzOyd
Dy, k=12 ,n. v twWXdr,L dzOn sdodslssitiye o toh, dAD04 * dzj dylsdzO' walffis L -
dz0 utE 13, O IlytspHBHKGWICOO L dzOrdeBd4 6 M 6 Hzy s L dzGsy d d3
toc, K=12 ,n. 1 ®a B ¢Bls sy B pisCith e .O o d dpde e} ls o Pitg dlzczO o  m dzlz” M) f dz-
Czdzvw todels § Stc @z® tofla®] ¢ 5L tc O~z @GUI7], M 5 M HHA zdfE O ] -
L zdzidis rts o3t J tideiafia ez’ § O datpiajas slsds W
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f 5d2O®YGB=12 .0, t;,] =012 ,n.c SN 5 O Itsugadss c Owdipr Kisy
ty, dsdsn’ Hdz e CatRIgEATE, .

¢ dzO trstasz H iz & S5 Y 6 @, ‘o B G QH 68ls o d BQE BRlSE.fiw

] o s L dz2'OH'©BEsAz ff to WL Qi€ tsd3 i3l 3 Ey ode d tc O s disd® ¢
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LE ' Ep.) tetsB 3 ORPE J - ©@2(b- a)/(n+]). v sWE L, dzOr tzdhdds ffjeO o ts
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o W tstc 3z dzoadtd oj D oidz drf HISIYIs ) d dzc ‘Hztizy ©& 2 z® oD i tiglf tc O o j H dzd -
o dddiz Iedff QK SHfds dgudlsiiny v didts uS d  dfgets £, SBlEdS | 6 tcOdz dziz
Wz d2€ ys. thadslds y S Ond ddffilets 5@ ud Mdzdas Ple g Odz 2 deddd & On d3dats Y

1 @9 Oy j HaGzMtej L L E©Bo § 1 deq o W I dzC

. _ y(t,t)

j (1) 8" (1.316)
wehygtt)l Hdz® " Htc[ablTstsl o3 dzdzdiBy s @6 dif'ts B Iz HitizefgfiC sto Mistso Iz -
55 i dds sy ¢ d d digiaBeE,. 1 QfEdE "fsL dz@ud s
szgj(tk)h

k= Lk - T
K, ]

b.
TE r{% (1.318

a ]
St HdY Cd3tMlf €28 M © O o Qajuimfiplse diz{1.37).

[ @ Ot OCUOW j BY DN 0z dzS Y duddd dz8 zOMm?2 W lie@ei ' L S I
[ablo L dzOYO' 5! MW7 OC d & yd detsds

I d L dzO y j.3dzdz™ BropQ)ylzO dzj >k O M lzo ) H @EQD] WVIE hots dzGD ‘ody -
¢ daw

(1.317)

vy (1.319
q-t

Hiy()i H dz® ' Hte[abl$ gD(ab) i WS Mss Odz0 IstsyS O.

=

4f 6 Oo jOs @GP &O.

U j st jLE3Q j R PO 1 dz® ' H to[ab] SsEdzdztsfdzE s OF, o § d 6 Ok
s O d3  ydhdiats B3y § @O dzj 3 dfdetschidas, §f er{lz # ¢ Sl =t; . L SH
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H Jdqlto)) =1~ to;| altoy) . © o joltas) WP 420G O egtz0 s of P fde'etatdy 15(1.37).

v s dBEEY o § aztlo}) diakeacds Is (1.38) od € 15 dzlz W kBT W sty iz SISOz dztshidz’
[a+d,q- dC[q+db- U, of € ts dzlz ‘g eictigls (1.39), W& ')l o Qs ls o' B dzts
o mfsd o Mmign

] @9 Oy j HadzC oL Do O JLBAE ' H L dzO LS Is ts ) H B © dz@ 0k ts
3" ffridzdds, (to;) 2(1.36) s L ¢ dzv i@ el

Silt) =4 X

k=1k - toj

=012 ,n, (1.321)

Hj CA®OH OF Is¢
By
lk = [ ®dt, k=12 ,n.
tok-1
[ BEIEIES, (o) MY 0o jiHindg gzs § 52 1z B3 (o) €28, (to;)] (H d.o
uj Bte jl1.8gh.

) oslsgzi fiyls @GR dzL O HIOMOES GLhauled M ¢ o) gkl dg'shLlz ¢ Isdz@)w
CdztRo ' Hie BGH IS OH OROE dzts @ © OB tc'Adzifcdiza

*k n+l 1k
Sh (o)) =a j=012 ,n, (1.322)
k=0tk = Toj

Hi (tedf). 2.3.1)

too b
Lo= [ Ot 1o = O,

a tOn
ty
1k = fj Odt, k=12 ,n
tok-1
[ BEHEE S, (), =12 0, d8 tsdzk “lish B WS d  F(BidH dzO
[a,b] .

t d 31

1 @Bo Oy j HadzY s 56 s dsfudd® fi) 2 oz ts1 EOiaf| ) digjo ez dzvdiglsdig tseetdsd dzO
It,) ® lewd{ QH U sy § @20 dzj ' %Sty Fdzls jz@ t© dzdz' OO MIs 5z o O dzdz!
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HsosHdIS! MY thL ¢ dEdEO @R dfy @S dz0, QfGdhis s d'dap d3
i 5B Yd fdzjsdiaipvd H C tizfigls H 37 dz] tSticte 2 4 détasplsy d ) dz js dizlz"iz dpQ g ¢ tc O -
dzd Yz Is ts y §ARRS, Is toos Ml a3 dzjodz H B dizs € Bic s dpB & dz o if B®yOR  H d
WeOSH! H.
[ dzv ke, e €itpddd o o @d =0 dsy] fsiyfddglclgoets(Q)zas ¢ dzv -
dzj B3 HBOAM o' ez H ~ @B 1o " H - LEEO " &) 9O 1deP-11]. y sdik
o d  Ouesliziiztd [-11] B Iz HigfERL dz@ WO 6 x, +iyy, Hidz W otee@ dad y Sagfteo dzv
I(ty) BBOIs cphdfjdaw

Lodx L (x- xo) +iye =

1(to) = i} =N
X-t X- Xn)2 + y2
) 1-1 0 _1( o)+ Yo (1.323)
cx X)) gegim Yo GmRel(ty)+im i (tg) 0
11 2 2 | 2 2 - 0 0/ yO 5 s
2(X- X9)“ + Y (X-X0)  + Y
14 n®OBYS @) 'fid® " @Yy s d BBO° d3ts
1 1
Rel (ty) = ﬁ%zlln\x%yg\ =0 (1.324)
aXS+yg 2 -1
HdEZ We sy SO
1 1
ImI(ty) = ﬁzyoidxzzarctgl =2arctgi (1.325
_1X +y0 yO -1 yO
HdB'Z ¢ ¢ 0.
1 (1.325 9 dH bzts,
lim Imli(ty)=p, lim Iml(ty)=-p. (1.326)
Yo- O+0 Yo- O-0

'L dgsdg 4 [sldE@f Mls § i, %—&ﬂé(- ;hg, k=12 2m,h=1/m,ls@L ¢ dz¥ -
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dz d3ts

2m - h 2m - xh 2 yoh
Som(to) =Q =a +ig =
" ket Xk o ke X2 Y kel XE + VS (1.327)

= ReS;n (to) +11m Sy (to)-

[ S g k=122 2m, il Oh B Bgzls tod vk i B tizic H d dzOIs
ReS,(to) =0, 55 I8'ts? MpEEhdRas | ¢ (Q)dds ysasy o fidzs © s fyw

[dzw iz, (to) © ' H L dz0 tsd st WS s o Qg MW fise Ogas ), O
s sl tisq RO’ 3t
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Yo- O

las d3lz fhtesf, - O+0 dP‘ d3ts
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1 g (1.329)

0¢Im Sy (to) ¢ ZYOG% 1- h/ 2

[ dz¥ = 56 & yijipam | (t;) B35 08s © d dOG §lies: 2

h O
Zgr g— arctg—Qd: ImI(ty) - Im (tg) €
2(yZ +1- hi2) 2y, 9 )= 1M Sam{lo 1330

h
¢ 2%rc g—+ %0
% 2(y2 +1- h/2) 2y, 9

W st U0 s o d BO° Bt
M1 (to) - 1M Sy (to)] ¢ sarctg . (1.331)
2Yp

v OC 7 dsdzts dif € dny s RUstERYf MG o B § v @ldps f=O®EA I (1)) § B Yd -
) dzj dariBy (to) S5 te o dsQefdsttE MG B BB 1 datsri gl U d Bz 1S i 1O | dgy
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1L digdz® ° H te[a,b] WPrzsHdz@E ={t,, k=12 ,n} Is &, ={ty, k=012 ,n},h 5 ElIs-

o tstoy ClOdARARdY BlsfsY ' @ SH L CEOCHEd s H j i3 ¢ s Bdsdeteidzd
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[ S50 j H g datfietizd o OV s tBi3@allyL d3° dadps] dzc 2 dizVdelsizgsdiie @)dz §f j daff S
Wz d2Q vy C ko 3,7,

CSNMB=008BMm=0, ISt H dzqte;) brjlgehen@41)f Slsto L & eI’
L Bdzf B dzd  © C OL Odz' 1.3 H 2O o sl Yeciatky dotizh (4.314).

} edsLte drdH gty " sdzj @ sk’ M@EOMPYa Cteddis deiads
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. . e
AOd 21D e b b
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+ + YO (In h).
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k=1 Lk - Toj
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Nm

K=npn1+12 ,ny, to; =tn(to), J=Np1+02 Ny,
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1 tod wi-d ifdaiz b j dzd®on] HOHf@S O Isj stej &30O.
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2)H dBfin Ity ) s@9 SR L dzO

hn hl n
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[ dMCyln.2,L, ' Ctded [ v{ bsdawpuo, B8gdr Sy(ty) § e d
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ud dzs®deq, i Ey,. U H

n|
rJ (t)dt J (tk)h ‘ ¢ q(tO] )’ J = 0,12 N, N +0,2 Ny
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1)'s tetdzy Of dzOB'® o
, , t d@ll
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fils She@steizts s te f da@ds § ¢ tc Oaigai 6 b H ¢ i big@stdats  § O] § 5C OL O
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I HSIEe of SlsOdias H o ' D GREOS 5o Hdirtdiz] Of daBM @S 'S d5d -
o 5L, st sk W(kghS iz Hi LOWE S iISE3 1042 BAdE® df © dasizls o dg) wsC h 5
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1 NRI\Z/IMO (Mv Mg ) = 2(Rumg » Mg X(Ruang - M )
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LYy BasEY] OR,S E(X - )i, Ny =Ny, =], dl=dx, o dzdzd2'1.8)L Of o' fizis d dav
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a Q
I(x)=lim® & 2. 1 1
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[ SLOOWLOdedz" 'R LotsHdk! MW o LOCOd descBz o df OHSEZ H
yom') kOSdr tBYdMmds e Odz dzdr s j tOyY" 2:

OtsLOOWL Odzdztr MdMmisj d3 dz' dz' 2dedm Odze jBtO yYdzdnm t6°
Is* dz' ;

B) YtBkHtse' odrteBotsets Mdz' HE L O Is' dzts ds.

33. [Mdsods HdMStejlde odhtetse' MmdMmlsj &g

[ BLEdY dzj BBs MY tsYUOSE fitsdj hoMafsins] 2 dds’ H' ou] tizf
LU dzOf tow BS SdgHas' s BSE GO ' dzipdgl SEBYOE HEE' LSO By &zO L (
tOHb FHlsBE0O

ra=rn +tr,, 0Ctc¢l, (3.3.1)

Hir,=OA 1r=0A, n,=AA QiHjV"CO LYyt o ftesMmisstok.ds wBOBY - H dzv
&3 Bts

ds =r,,dt. (3.3.2)
[ BLE Misdis Isdsd 6 ohiapy By delsH iz ls B BO BB
r=ry- rA:rlo-tr12, (3.3.3)

HJdr,=0OM,, n,=AM,. 1 OkzeoOYddis OCBY, hHs

1
> .2 >

0 ~ ﬂz o
! o @, 9 N 2 ano @,

2
Q

r= - 0728 +q0, a=r . 3.34

S AT e (334)

1 W s tIRANBE.3.2)(334)slsted BBz i3 W stz dzlz  H dzW V 9 dzis iNyyR S Gidzts
odrtcso SG®BVAD Hic' L C O

vl lmtnoldt (3.3.5)

ap )

Oﬂzp

@’12

a\

3
) 3
& @2
rio G 0 N
r12 + H

1 jteo ' MdzO Hdzw §° H' dzlsj c@DILIES 5 WizBBS H d I Mws:ts dislz dz'

1

o O
C r,3n iz~ T,
V :41/) 1r alo 12_ (3.3.6)
12 a o O
\/@-1 lOr 12 : +a
o 12 - =0

OB B
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e ) o @, ]

A I.
e 12 u
\? 1ot Mo g Mo + r10®12u_
4p 1A e\/r 20 @, +r2  Tghy U
12~ 4l W 1, g (3.3.7)
u
-1 rp® Mo a- 1, Oy + 2 Olog
2,2 = \2
40 15r5 - (r12 Cblo) ¢ o o =+

1 Ozo Oy ddiits, N ts
r122 ®120' ('12 0&0)2 :"123 r10‘2-
I sLedVds Bs Sjfjtc to' L dB3OB@RY). B odfOHSC] Wistedkzd
14002 bk ftesfistste' o990 jHj ZO[ m)EDtctz®@o ©d fipd M& j Ol & t
9jCIbistk, 9ji O O. [ BLEE dzj B35 GCSMBEQ sdIOBE§? § SHA
Ol k OmBhfita usdlz o' His' L5C f OttOdzj dz dzd AABGZA: 2 L
VL Y s oadfOHSCE &GO dis
M, =(xy,2,,0), 4, =(x,2,,0), 4, =(x,,2,,0),
Mo =(Z- z)K, =% - X)i +(z,- z)k,
23 o =- 1% - X)(Z- 7),
r122=(22 21)2 o = (X - X)) +(Z, - 2,)K,
M@y =(2- 2)(%- ),
qofﬁf(zz-zl)(zo- z), 1H=(%- %)’ +(z- z)%,
5O L W EGeWkistdd &z &is
11 R -(%-2) Z- 2 8
V=-] 2] 2 2+ 2 20
P % % T )" +(2- 2)° (- %) +(2- 2)
vjfjt teLedvdy B3 ftow Btsd d2 2dzd?2 o dotste dzOf ' o dzj S
A =(xLzLy)" Wdtedd=(x,2,,0)2H] o daj MC " dayg dzdz’ s .

USH' k2 @BAHedOdks Bk L& doOoldmy sy @366 6dHL2d
o jtend coOded v lsesihlzj fHed § HMlsOdsey' cwOddy' slid:

(3.3.8)

+ 10028 (3.3.9)
o Q2 ()

CChts dzOftew BsS 20 o dRfste’ ' HAJH B Isad IS 6 saul CRBm)E dl dry j t
ds, ktjBO fsfsOodld L dOC & dkf, bkodkkz &OJ B B
10012g

7= 4
4,0 rlza

(3.3.10)

mxp;m

r10@12u

100 ted € dzOH, dzj » O2 o d ~AXIG, 2N Y dfulzQc jloy (ifsAs0)e? g sy "dzd -
Mme "' dayj dedz’ fiMg(x,, 2,0 RS B dzj ) s OXE tdste ™ d geE@x, a3,
o=0% - %) +(Z- 2)K, M2 re=j(%-%)(Z-2), Mm=%-% (ftedf kzhx>xRkts
rlzd}lo=(x2'x1)(xo‘xl)aaz(zo'zl)zv Is ©
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a
V=j 1 &, %o %

_Ji
W2-zE 6 x)+(z-2)2 2

[ BLEd  dgj BB Isjfjtc fewdsd d 2dd2 sditst daj MS ' day.
few BsC &0 odrhtt’ odL dz0yOBE.5Y) fvs i GisO@EEnaEdzOr O s
sded . UV Yy BBz odfOHSE ¢ @A8EEY b dast ¢tszojQ dzdg s
B36)fted ' HisOdssyslsted BO' &

(3.3.11)

‘|- O: OO

v=1 2o (3.3.12)
20 1,a

L VY St dEIMPBIIYT " m By ZO oL WG JL] eBjHS S, MY oW Bise Odad
ftew BSCsR d20 o9 dotste

10 ted ¢ d&ZOH, dzj R @2 o d 0 t5As=(t 2 ORMitaAsy] dPFAES s @S dzt
L dzj s Mftwditse Odzd 2. | Q offti t& sl st sogdod et Cijdsste o ° W y!
BEHj B ' HEOR Mg, Q0d & It wasE,3 g,E Y j0x-Sd a=(%- %),

V=- JJ‘— !
2P X, - X1

UV LOHOYOAR Hv Is' dzj Mdats B B(x,0, %)%, =" Mste(K09,). "NUSBH'
o =% = XD +(Yo- Y)Js ol o =- (X%~ X)+i(Yo- Y1) o, @p=0. v OCddB yddtsd, st

(3.3.13)

v = 1 Yo Wi - (%- Xl)i (3.3.14)
2p(xo %) +(Yo - Y1)

) jej2HjBs jfjtc HES GBELEEYHE W dBses O ChEct

lewRdd  HS 5o SY[sH, 48,048 ,d7 o HE s teEskH j d3ts dzOL d o Olsd  (
'odzls j dzf)f,0 dasSigs? M C dzOH QA s,z YA (. @) @ L LR dzOf ' o dzj MS " d
Bsdz' dz' 2 dzd (A +®d FAsH), 0 § Ot Odzj [dm def P BB S d20 y!' sk o d
HO9 Olsd o St dgOouand).2 51IcdE02 Hj BBV ," oWHE ' MaH Sk Y
IS 5 UMy =(%,2,0), " EO daj dzjydls! OV YABEdHCISHIS®@adEIEYY'
" deHECEs s o' HE(BA)HUES 9 dA BB | dCsttdMmistse 2838 W std
(33.10) tslsted Bz Bts

47 1 1
P&,-2 2-17
00X (2~ 2)° (%= %)+ (- 2)° 9

V=V, +Vi+V, = +

(%~ %)z~ 2,) (- %)(Z-2)

L'{ Zi’ 1 2% Xo- % gd -

"4 Ve, 2,) E - %) +(z- 220
4 22” dxdz

(3.3.15)

1, 32 -

Z1><1 l(xo X) +(20 Z)J

ssMd?2 ' HC o S(ftdsHf).B ddd.23 .old,~tBtl) © Htc' L dgV' Is! Mw o
[A.A] dzj § Ote ©dzjOkz' dislte=l¢stdy).0), A =(%.2.0) " %, X-
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>
A 1 A 1
Q) B)
|
g
- Y ol
O> §
1
o)
t d 831

14 nr02 tc' odev dedg , Aztiz@' ~ o Bzt Iz
X(2) =a+zb,

SBH' HEY W, = (%, 0 &' dissys d

(3.3.16)

IstsB¥ BX(z)=a+zbh, Xx,=x(z,)=a+zb.
Mo =% - X)i +(z,- 2)k=(z,- z)bi +(z,- )k =(2, - z)(bi +K),
Mo = (% - %) +(2 - Z)K,
2% Mo = (% - %)(Zo - 21) - (% - %)(Z2 - 2)] = ilb(z0 - 7)- (% - %)),
M, =(2, - 21)V1+b2 ,
2 Bl = (2, - 2)[0(% - %)+ (2 - 2)].
s Bao = (22 - 2)[B(% - %)+ (2 - 2,)]-
19 HMd L OB8.Btcd3lz dzts®

V=i 1 € (- )b+ (2~ 2)

FT (%0 20) § /(% - %,)7 + (20 - 2,)°

. (o-x)b+(z-2) § (33.17)
S - %)+ (2o - 2)2

H J/ (X%, 25)t %o - @~ bt X5 - X(7) -

[ dzv o ABB" @ +9¥stedBlzdd LBjt' Ol v, koklz &O' &

+

1€ 1 1

V-
V=]-¢ -
ezo-2, 2-27
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00 ) 4 (2= ) [0~ %)+ (2~ )78

(%, 20)(20 - 2,) 1(%:2)(2 - z)
SAE 1 & 6exd 8
14 Tz, - Z)'E J0o- X2)* +(z- 27 2

1 Zz:,f dxdz

(3.3.18)

=1,

4 L[~ 07 +(z- 27
1 Olzo Oy d &30, W A"t A, B,) T f oW dsd?2 ' HECBSeatsysSH' Bded2 9 ¢

(3318LB' GO' Is! v 3B.15) sdBEHizs® 5 o x(2)BEE =g dfDa L X .

I HL d2Oyd dsts f j, Mhdgj WIS s ds@s ydkADdE], 6 HIAB.&I1§IEH.18)

stjBO sdCttdmistsokzoOlsd » ' disjctOd d 2 WStd . UEH'
.1 € 1 1 @
vejdt 4 (3.3.19)
4&z,-2, 2- 7y

sM¢  dz €d o Y! BEBEK=0,dfEHKEF=008

1 Otej hIs® oL cdzv dz] 3 o dristc W § § B Is dZOUzs 0 d ‘¢ dzs H dzff) dsalz
ZdCO o OmBLIMlssesdORd, § OttOdzj dz deddzd tshmwdz CtststeH d
feots” 3 Cklstse ddd BEGSZWIA WO 2,05 2L, 0 =(%,2,.0), X, >,
A=(%,20. 100w dBsS &0 yY' sdBkz mpdrktl AQY,BHE s, L sstctsd
hodHCEMIs" , wWC' MHAZO bqE&BH)IsBUA), (A,A) IS QAA) 9" H-

fso' Hds. | d¢€6ed BTN reded ASSEBHECE 08 s 28 yd dzOf oW dst
ho dHCBEMISY C 2 ' dgn KIS HZS | fg0 basdiiste, Glted Bz’ &t ¥ stk dk

V =V, +V, +V,, +Vy, =

- /(Xo Xl) +(Zo 22) \/(Xo‘ X2)2 +(Zo - 22)2 +
,08 (X0 - X)(Z - 2,) (X0 = %2)(25 - 2,)

o) 4 (2o- )7 (- %)+ (20~ 2)7 8

‘ (3.3.20)
(X - %)(2 - 71) (%-%)z-2) J

A St BEBREO)BEY &ZO L O dMOd hj 2 k kOCs®REZ odcdvH'

(4 X % ]
Yap T, - Zz) g 0% - %)%+ (2o - 2)°

- %o~ % ‘.N?dzz
S0 - X))+ (20 - 222
122’(2 dxdz

_Ji

40 Mxo - 07 + (2 - 27]

1 Ok o Oy 3 dAkWl . | ' HL dzO YE3HE)(3.3M8 (ABAY Bttt | dsd B o d

HCO®B] LOGCOd das’ Wistedkzdd [1, 3, 7,9] Hdw fslsjdy Od

WCtssd) hodHSEMI) 2 o' H L LOKHS gl ' dAsdzs o g1 detts® Btizts Aghgs Cif

V =-

— (3.3.21)
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hodHSCEBMISj2 o' H fBHo 2dsScssh OBED GBEJHBON kiZEE tsaoT &
dzs’ N dz desfgls) (GG EY OF sBBEZZO &O' o dc¢ dzv H

ds3 r, a o)
=4 = 3 MMo ={—grad,VIO = ai‘.?ds : (3.3.22)
4o | UYIVR 4p s My EQMMOQ

Bs MdMmisj 0 Sttt ddOl & o0,

CShs ChEM@SH®HO s! Mw 'L M¢' dpyj dedese s ydmd oW o
WCO ' dHECE' ki f@w y''® odrtsesy ddlsC sy, dzOHO' Is! fw
fsls' o5 tsBydmdze & 2OMY H j G BHiSH Odzs Bz § OLOCELOY ' W 5t dkz
1 Ok o Oy 3 dzw2 . (¢ ¢ hsts ofdeve’ | tdhiarts eizts WPz s B &BY % Y ez
B BU=x  x=% (X,>%), It YEIRYE&OOLE' © fsdj hosdHCtMmsj2 o
s' 2dats’ ' dgkj dEysflodgzthinjlsdzd B O y' 2 MdkL ', HESt' edz‘ s
ntese g v Bsd' dz 2 dzd B dad IS x =g ts LW N dgRfERls foEO0 dftdety LoRba
o' HYo Hdats, bkwselsts (tdf. 3.3.3)

N =TI 1 @ .12 dx
V=]_¢ - u= .- . (3.3.23)
2086-% %-%b 20 M- %7

Vied y!' sde,(dsdpaed Pdis [ 8O0 ©M
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ifsLH' &z 4. [ jlsH HdMCtojlsdzdms GMtsB dzd o sMlisj

41 . 1 OHOY' Hzv ftesW dz¢. 1 OHOY H&Y ~“ OIS fte

t sL ¢ dzv dzj d3%,5,7]f dzts fpTasf OtcOdzj dz' dzgj BBls' COdedz? ' L Bdz 5
CEd3 " HJOd dets’ dzgjodovwLCts’ daf isdupiddigits’ wt@©'dH df deds,W ' 'ds d +
‘s dgjczrsdRd . 1 H W dzj 3 tesL kR i3t yd ddzdzH te d yd
ZOf oW dgdats ¥ L &€ tfimstfvgf(de d . 4. 1. 1) . [ME" &z ¢€d eofm' ¢ OtOd
GO, O Hwkzed?2 LBERZtj dd2zlstzj HOM@Uz] ff B ' d&' HB kBt doze
otk f dzsfixg dzg'c €N sL'C toffte®Ofistss oL * ©3WVJz] detletts (SO fif.2  4f .tols.!
9 0dd3j Bdts Issdz di3, PoEwBHbtss Ctc@ HFOAOBEss ¢ K fipidtie s @ . O
ftes¥ ' dz BEZHjBs &OLJoOld Is' dzj pded 3. [MC* &z ¢ d tetsL G d

dzj 8O, ' LBhktejdO Isjy' v BEZH] W Blsjdy' Odz' detss o Mfs H(
U, y U
m \\\
> R
\ ;\
\/L X
0) B)
t d @1l
) 5L ZONPER i §slsj dzy' Oz "o dHC sV iEgrad Blzdcd Was” sy yy'
sjy" " ©® bsyy' (L0 ftsW' dzjd OBt dzO 2tsets ftso jtcn dz

sjdzy' Ozt §sHo' 2dzld® MO tat(My ) lsfte ts ¥ * dze

1 (MMO My )
2pL MMO

=1 (- Y+ (Yo - WX g
201 (- 07y yp2 O

A (X1 Yo) = g(M)dsy =

(4.1.1)

Wy s usK), v S dzjl MoTbs b deod ¢ dew k-

r ey = L (MMO M)
2w

1 (% X)Yé"'(yo VX o ds © Lam
o1 Gt gyt S5 50O

Hozv  SMpUBS® G wMobk): o

g(M)ds, ° *g(Mo) =
(4.1.2)

Yo y' sk L dz0C §dzof) (+) Bjtejls! MW Hdw L dzOyj dede
USM,L Iktsets BBCH, o S iKY tehY toozestya OdRd 2 dadKiCHal ezl g s (s d dzj >
dsets BsCk (Hde. w©dMm. 4.1.2, Hj) (COLORO MRjdko f
Wodzs (0) kO LOBS dzj deseEts fesW ' &z L csfstess L OHdy G5

54



0) B )

t d#%1.2
L WS dkIdP@AL2) HOdE o LOHOYOR (s § hsdH@ZO] §OF
©Odj Isted ydats .

[MC d Cqd
sj2, ktbalsslt

odHS Mis! lsySd ftd folsjdy Od d 2 I
o
CsBz o df OHSE |
o)

dH

g stedmMlssolzs yd Wotedzdzz ctcOH' * dzlsO o
1, 7gi(MPRYJ ugd) ¥ s 0@k Yds, Vil o) dissC '
]

sjiv' " kjfjt LOfdhjlifw & odcdwH"
2p | VIS

Hazw BMEUS® S dzj dzj %.0l@B tsiz0k { sedfsdl dzvdzl

o _ 1 (Yo-Y)i-(X-X]
vV = —
2'0[" rl\iMo
Hdzv Mg aOS f telsW oz’

sy, BOYddds, hts fsdzj NhedHSCEBMIsj2 HAzYW odBtOdzC
tetsL f SH' dzj dztsGasd O d tedsty " "dOtelz L tesL g Yz datse " ODdzls | ozl
MI L.

1 ' dz"tsets BBCEZ, odBtOdsd M, L OHARD SQIZz div * ¢ they da' d2v disis
hodHCBMIs' o' H d SEt fwdksls! HE dkdv &O daj <" day.
Tt e h Ok, ftiLlsOh S s tsd (DY 2f. eyt it ls jLdpy O dz' dat
'HjOd dgs’ dzj o OWLSH  t' Hded. | Ok(BJEsR) §ESEEPEG !
G &z st Ok dts’ M OHse s’ o Hdshds® hodHSfls' Y«
fso jtonde Lifdgtsailr datzj § otsls’ C Oczdzb i) L BB HBEL S sl © d

V,. =¥ +0,, (4.1.5)

sz L OHOYk ftots L dzOR tsHY j dedz”  tsdzv L g jMiBL: " o d H
BkZH] LOHBoBdz dgwisd t' o dz' fMmls!

gM)ds, ° 2 (4 + viuT)o(Mo) (4.1.4)

Vi, =-Ugny,, Ml L, (4.1.6)
OB s
1 Vis(Yo- YY)+ Xhs (X - X _ .
7ny(b (Yo Y)Z Xs (Xo )g(M)dsM =f(M,), M,iL, (4.1.7)
2p | Mmo
H jf(My) =LT0nMO'
ltets Ltekzyds Mils! dBsHJ dz 9 Odedzy ftesW ' dz¢ ', 9L OGO ,

dzw H LOHOY BBls' COdzdzy "7 bttt ' HjzZAdsodys 'C ddj o AW
Mfiy Odz Mk L OjsHddOR ¢d W' Ldydess whmded?2 B©BtOL H
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viffdtc L cdzvw dzj s HANT)ZzO isdg'shs jzd B 5o Bpsdedg” tetsL 9 6 W L €
d&z' 9.

1402 M yok &zBH ¢ O tetsL * &S dzj dzO Ctcdo O, Tweo |
X=x(t), y=yt), ti[-11, IstsBlstsrjikxE)yYit) dzj § j toj teidldz® 1dz0 [ dzj
otstes ‘st Mw o dgkz dz' . L (AL 7RIS deOd i GoHf SN Ous' do dzv dadfe dzw H

iiK(tO’t)

2/7_1 -t

Xi(tg) X, (to,1) + Yilty) Yo (to t)
r2|v||v|or|\l'||v|o

ty,t o, t
alto,t) =200, yz(to,t)=y§(_°t),
0 0

% (o, 1) = X(tp) - X(1), Yi(to,t) = y(to) - (),
r22,MM0 = X3 (to,t) + Y5 (to,1) .

ltedtetsH dats, &, 06, tW B dgGtydBE Y dzO0  H 59 d x,@GAEXEte) . V(& .to) = Vilty)
Is K@3l,) =1 t,0[-10. v jfjtc (Ad8plzyday L Of dMOIsd k& odedwH'

git)dt=f(ty), t,0[-11, (4.1.8)

K(to,t) =

2; fit)‘ih_r:iq(to Do)dt=f(t,), tof [-11], (4.1.9)

1 Kto,)-1_ 1 Ky(to,t) +Ks(to, t)
Ky(to,t) =
to-t 2/7 rz MMorl\hO

Kalto ) =Dxia o)+ Vi) ello. 01
Ks(to, 1) = iy [Xo (to, 1) X5 (to, 1) + Y, (Lo, 1) Y5 (to, )] ,
X(t) - X(to) - xi(to)(t - to)

(t-t)*
y(t) - y(to) - Yilto)(t - to)

(t- to)?

I dH W EKE&M) Kt ) HiSL o sdzv © s e | toHxi,9i®d dzOME, wChts
IS K, (ty,t) SOC 5y dzpdeP 6] (wdoe. [1,7,12]).

CCh s o todxity" yRIE2O oM Sskilp  Ble' LOkdBBHEdG & EOd (
sddBs’ ® HOM 2 LOHU,SOUBsHER) & BOd], "HssdE H dv
& ddr FOEOCkjtdhisdS HefkObdy & L cdv dzklsd to' o dz¥ dad

X3(to,t) =

Ya(to,t) =

1 Lo(t)dt _ .-
oot fto), tol [-11], (4.1.10)

wej 2 dzOte'dod dgdzindy IstsdzS sets MdzOBSts L' cdzklssets ff tosW '

1 060HO" &3t [ 1, 7, ARLIL 50, tMBI)Hcdz'® day diftlay € 5~ tetsL * dBE ¢
dzeij BO' ‘' Hddesets tetsLoOWLSCEZ. ltod yY' sz L % L ff ke s
dz' 55 G tots i3S sl ( HidosY ‘wh), Bsle2 ) OCOd dskz odf OHSE
f zOo dzts Bz tsBls' C Odzdz’ oW ' dzt f tsoddzedzO BdIsls ‘Vouse U -5 | f&
toj dzsets fslstsClz ftsodddzO ftwwdklzoOlsd HB dzj M ' deyj dadztsf
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ftosW' dz¢ ldf sssgy BO'  ZzOeodes MrtSHdId, * btz hedHEC"
Bl W LOsf sL dzOyj dz' 2,0dz0dz@f g3 4+1) 2 f§soddzdzO LB G OIs¢
WC' fRtHWIS! L dedyde sSEt BtSCE ftetsW " dzr, ) 6B Isas j datafH S
OBts, LEBYBE=VB). AJj ° ° L dzOd3j tedd$@s ochj ! fltedsjts @ 1s, Bls 191Q 9,

1 VWet@k4gd H©OL k2 sls¥Y-dgk=(gEtyiNEM,) ' kstdkz fied f§'oH:
Ctedah® khoag dd WP ttw Bz* His  dalz dzv .
| d deslodstE€d § zOo descsz B’ C Qztpf eB B dz? BE B dzPte s ®H Gy O

GELo OV L 5Y410)0B@L.Hd™ Cd2 fjkjlso stk I.Is oS dod deasiz'e Ok Llss
LOfdME  s' MY k& odcdvH'

_ 1t
g(t)= = (t), (4.1.11)

Hi WEd@) v GO0 shsddds sflsj?2 do
CChts dzO bd€d?2 fsd &, wed2 Mms k! d&o & fy' ,
dzt s s+ v, bkt W@y dO 9903 0Isd, Mt dOo ¢ tsdzs Hldpl sdz¢ dz
fotsW LS’ odz* ' deedzs (yd MOd) MYte@p jHizddj16] HdYicl'
Ho' CtsdiCd foW' d L dORBHYIS! MW o ©HBGOC B skl {f sdt
| ddespIstEd BjLydeShkdvy 2dsdkz sel' S M | tsislHs ts¢ &
s 5! MW o dzj MS " deuj dede’ Mls! O sBESE C' dywn fesW ' od,

a(t) = 2y (4.1.12)
\1- t?
LOHtso Bdzt dgv Edistse iz
fp(M)ds=0. (4.1.13)
L
10jhls', wehs fls' ¢ dzOB' ¢0O' dzO HtesW' d@ kOC,

fted Y ' iz 2 fittjHd" Sts®EO Blk' CO' ! MW § ZOo dats, s
Uj dzdzBPSfstse s’ C Odzdzy  dzOL. d 8 Q¢ dls 'y s dplzj LYEsHSO t€cdzd 8 C o 2 dzOE
Blzlsd fteddzOuy jdz Mfjy Odz deddzs yddesds sHddz HtS GHdASG
CteddkzSd, LO Hefts®Bsetss wedn fsh d SCtddkd §tddOHy
ftod &ZOH ¥ Iz o O dedzv[ 1s6f]d)n O dzts

I detsBrsR” BjLEHOLhGEEE Bl $ Odzday(M)stiside jslsasts st sl

o dgzdzr 2O Bt SRS OR oW d ' &BO' odedzwH
g(t) =-/1- 2y (t). (4.1.14)
1 Ok o Oy 41dkdzw jR 02 Ibkjifjt bktdsS s ey s
(teM3,0), ' dfoOBHEESYEOL Ckltseadn bysS. 1kzujdks ft
' dz 2dzdd3 ° dz02B ' dz h 2 tho<d<d. yusats, C¥IEO oWt iddo @

/b-1

7o dotese 0 ' EMizgas oo spshar s ' Mis:, oigHbilsOdy o' W |
[ Hts BENd Y! Bz @B 6 daddr‘ s v ML, o HOR o S 5d3
oL dz' oL, ¢t oud My dz/ dz' L(4dkO)dzi dzdz'ls ! B)'Dalzydediztzy d3d, w¢' 9o
C' dzy' 9COd IsOL/olzdUARGEOE d etsL oo f j Bl SEB KEEHBOD sty
dzj " dzlsjctolzo Odzr dgk tsMtsBdzdo ' Mis: E y' 2 Isyy' .
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) 6 S d2OA. 1.1 jEB@Y HdOddz" &5 o HEYL@X(ded[0 8 B1]L. B
IstsB Istx=0, y=-t, ti[-10] ' x=t, y=0, ti[0,1]. 14 O2=i. UBH'

f(to) =Uony, =1 tl (-10) " f(t,)=0, t,1 (0,1). t BL ¢ dz" Bhl, BB KAHPO S 5dz'  § 5
YOSk ¢ sttetid@s oty kg sH' slted Bz’ &t

- to(ty - 1) a -t, 121

K(t,,t)= K,(t, ty=&. % - =~ 9~ 1.
(01) tg+t2 ’ 1(0’) ?S‘th to—t92p (4115)
vt jte o dHdats K{tNt)sts BYdgjdzC jydz® o [0S ') ,IsOWEid dzj *  dzj § j to]

Ki(to,t) dzj * dzlsj ctetso dzO o ¢ sdAt) el ‘o 'dZdUddark e ¢! {fmidasdyOUpc s
ftedS ZOHE e dde ' Mis! odHE

o
I
A
=
Xy

0) B )
t d %13
1 Oz o Oy 4 dddzw2. cChts Y stoBOdz dad.1.50p0 UAS tc )iHOBIE b & " &
ftotsy ' ds Mshtse dats ftes? ' dzs L [BEECsfigzS 545, 1 .Is4s)B Isets' HE s
Zd2 Skl ° L&ORtHdk! MW ' H KEOkdHB SMHEIB)KEEOBOC et
RO B tetLtede §j &G" cHis Sy ypooE siEl * o dz2v dzdzvg dzt8@ I©d o3
ed¥% B ydzk tMsBdde M, s sdfddes0 ‘L jLEzd SO o
{SLEdvdzj B ISjfjtc SBILEOd | BE@UBAS 1] BHY f s 5§ |

dzdd3s HBs HOdtset JCtcOdzz. uUtH' stcj BO foBRZHEZOOIS ISOCC
Hsosdz dzw dzd Ediseolz dzj ftetsls® C Odedzgy dzO@ ftesW ' dz' SO dzO©

yh

(M)
o P Pset

XY

Ty

5551 k(M)

{ d ®.15
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M d ¢d bjy v, " BLEEYHO' Is! fqw, dzj &3O datst
dzj sBr'  Hdz2d2 odrtetsoad?2 h Ot BEHE' ! Mw LOSCdB[xfgsd.
L ¢ dzv dzj Bis L, tzte tf Wrtsfizy dz'id o3 stod ydzed 2 H fiastigs @B fis' § OtcOd3j Isted
ftcj Hls O dzp tzel x(8), dz¥=y(s), sl [0]], I, BEVHBEXES), v,=-y(5). [ L -
sOh ' B3 di® dintassie’ dR' h Ot g(spzls jOdzigaPel dpticiPlés’ dztizls | dzii(g o dats fiyls

UBSH' LG' HEEBI)L o fislc'digledzss L Blzote jlsday iffite s W3 COdzj dg d ¢ dzW H

ino YOI - [% - x(s)]]
20 THyo - V912 - [% - X912

© hoduS' M, LBl l§ HaQhyLy, basdh & a2y w3

V(M) = 7 9(s)ds (4.1.16)

1 ~[yo+Y(S)]| [X - X(S)] ]
V. (M ds. 4.1.17
M) = o ey - - x(o? 9O R

SH'  HdY EYGK)) Sfiplsttd BO° &

1 - 2y(s)i
V(M,)+V(My) = 5 [y(s)] % - X(S)]zg(s)ds. (4.1.18)

sOCdd yddesds, odBtOdd? dfLBO (2 BL@E datizON HEBE " T
bdisobk dzj ftesls' COdzdz L jogdz . [lyi, L Oddh ey ys G isd
Wl dzC g9 8O Bhkld Lo oWLCEd to' o dgv dzdz”

[V (x(50), Y(50)) + VA (X(S0), Y(0))| Py, =- U 1y, (4.1.19)
stsBlsts to' o dagw dzdzw

1 Yi(So)[Y(So) - Y(S)] + Xi(S)[X(Sp) - X(9)]

. d
200 (y(s)- yOF +1xsy)- x0T
1 SIYS) + YO XN - X e
" 20 I Ty() Y1 *IX(0) - X5
=f(s,), SI (O) (4.1.20)
t ' o dpdde@M)Is OC sy dBO* daj ME " dzyd dgdzs B OG Olsts teftsL 9 O W L ¢
ydteSkzdwvwy 2dzj, BjLydeSkdvy 2dj O, wehg " fdkz', B

| Ot j,ehs't ¢ dzV dgOBE £ e O dzhE ZOH O Is+ MW[-bbje y, . d fs j dsc
v, =kl, k=0,°1°22 1T ¥%' Chtse Odzj HHOMWIde)' Huaf MEE, j BAD? ' ¢,
&ZOB' €O , BEZH] § dsMCtsif OOdzj dzr dzgd o s O dzj 58 e jCxsjcdad 3.
ftotsW ' dz¢ tSHARZOCte ', ' dzlsj dzimfdodz Mils! odrtetsoatseth' M @l o
L Odz ¥ d¥, k90°H2 vsd3z Zdiseo lz daj f tetsdzed € dzj dzdz?y HEsflsOlsdz s
ZOY o S ZOH Hdzv flosY ' dfx gEh IO Wai CaRmel s o da® Ms " s 5y
kets W' dt, bt GsEOY Y totedzd GBS dzdgy o d ¢ dzv H

1 2% x-X ]

— N x)dx= f , I (-b,b). 4.1.21

2pk§u_n(—bxo-x)2+y§g() (%), %! (-b,b) ( )
ldéstedmissoalzs yd ftsdvislsw Ctodfdj SMdasects fsisj dy’ Oc
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: a X o thp(xo X) . (4.1.22)

20, o(x- )2+y2 2
vzt (41dM)dz@f dh j Bs S OC :

b
2; ﬁ’% 1 ﬁ<(x0 X)X = f (%), (4.1.23)
b

(%= 9t (- %)~
H Wz S = o x P+ O0dzOdz' sdydzess . [ dzv yY! 5EB t6° 9
COlsd tesLodwLSCd, w¢€' o' HYBO ' HOBIS! yYydteSlkzdvwy' 2 dzts iz,

14r02 bifjt oy mdzdds Bj L Gshlist ClcEiipElsSd L O BC
CHZOHC S . 1 kHj B §tedif Bha®s 6 s OB O disk € %.E)&HD dzzv
Ndz0 LOfdmMOlsd bk ededvH'

2
20 ?'Mg(t)dt_ flto) tol [020], (4.1.24)
OS|n 5
K (t. 1) = <)% (t?r n+ :/h;(to)vz(to 0
sin-2 sin-°

T, = % (to,t) + V2 (to, 1) .

A dzS it ) 5 @yt,,t) BOs s L tedo d §J eyt sy e d Is s ok
-t Rl - -2xit) § BHh t,+2p, Odz Tlgdaiul Ftoj o dg®  odzjls Sfujye § Is e
tes Is0 MY o el dMREESAIN0d) 12 6 o db  IFEED dED (02, 2

t SLGdzVwdzj dits WilzdeC y*

X5 (to,t) = X, (L, 1) - 2cost°?'tx;(to),
(4.1.25)

t,-t
Ya(to,t) = ¥, (to,t) - 20030? Yi(to)-

[ e cacogt_%gx;(to)- 2xi(ty) H dzt- t, ° 2COStO?_tXi(tO)- “2xi(ty) M dzt- t,+2p

st W EdgH)" Vsltot) dzd T J 6] G0 dg. B OB § oy UJ dETRA) ©O o HAEHE" 2
B4 BEISd LOfdmMOdts & odGedzw H'

ty - t

1 2p 2p~ )
a0 9 K. (to,)gM®dt = f(ty), to! [0, 20], (4.1.26)

_ 1 ¢ 1g . t -t
R, (t.t) = ZpgA(to,t) - —gctg% +B(t,,1),

260 1
At t) = ot

2|v||v|0
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B(ty,t) = 2]/-7 yi(to)ys(tgth)M"' ;(P;(to)ys(tmt) i
Y(to.t)

X5 (Lo 1)
' to' t '

sin-_
2

X5(to, 1) =

Va(to,t) =

sin

C €N (), yi)i H &z0 pl0,, Ki@st)i H dz0  plo, 2

CShs dzOLSBYUQd §ttkh jdedz? ¢ dzOHS M’ (ctfmlse’
ssuSO0n twisLteded f jR(h,BCEY GsHizy @OY jiwfsdzj Bz odh j o tec
ssYS OF dzj ' desjctesody e dds sfhls' .

] " HL&OUddBs, s sMC' & ¢d k'S, "t dos' &0,
WCEsEts ' dzj Mdgse s fsd & odSsdkz’ ks Mw ' o dz fls!

ff (M)ds=0 (4.1.27)

L

Hdzw 0o s’ y@hE@dzEe) csogide BbHbkls! odCsdzo Oy to

ASY(E) - Y+ XSIXE) XS g o 4128
D ) YOI +IX() - X9)

2%Zl(to,t)olto =0. (4.1.29)

1jtehj L dedm o d¢C &EssdIfgw o1 diats Lesls ekl aqqt@wzlﬁsoﬁdzmghts
Bzt tst@ s

1 5C 0Oy j detsdzy Nlds' dzj Mdets e 5 ff to ts WzW(4lds7) o t ts LAEOOYY] LdAtsS L to ' Isatsdrdz
CdzlsOdzsfBlsts o yY! sz to' o daw dzdz’ € sdzfls OdzMD) =C, o @0 fy dz
WizdeS yMY dzi HB' o des ¢ dalz dzs . (4L2SH ' Y Iz deMy)odeQfddided@st LS dzO i
ZO(ftedf zMS @ gt H d2ds .  [Isyj, L byd Miss Hts ¢ sdzifls Odzl
Isjdzy' Oz ftsHoe ' 2desects h Otz BO' CEZOHC 2 Lo OWL B¢,
gM)=gi(M), ' W ddd By BRI CtdmsOdlsts:s . [HJtLy Odd {

vOCdd yddsd, &GO & &' o dz fls!

ﬁy{bs(YO' y)2+ X(BS(XO- X) dS\A :O, MOI' L ) (4130)

L VIS
cS sCOL k¥ Is! Mmdmlilsj 3OIs d ydz L tcOnzdzC d BEB27F OdzdzV
(41.28)(4.1.30)0 d S sdzglz® Is! MW Bes 1B @agT dzicodseGHE SCelAsh CCgsodids Iz 6 Iz .

[ SojHJABS KjTJjt SOC] IseojteHy J dzdav .

v o JtoHy Bdlzwl. (cChts Is' dzj pdzd?2 ftesW ' dz2 dBsSHJ dzs ‘' Is
HECBMIsj 2, wGJ HBt' odz Mz &3’ hodHSCBMIsj2 o' H dzOB' G
ez dz¢ o MjtejHddz §tetsW ™ dzv .

[ 859 JHJ dd® 9" HBRS [7, 12], ttLoadwLtsS Lteadg M de
Yy Oz i sHe 2 dese s N Otz tSHdsYyOMdts HO tcsLoOWLSE o
B3¢ dzz IstsG 1 Cdzsiztclz L Isd o3 fn O d&3d d3d CteO2 8o d d3d Zz d3ts
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f(Mg)=-Upny,, b tehseg o dkzlst' hdd 5° L OHOY 4 MFOdB B EZH

%ZOB' C0¢ USE o €lEs Glrkiak@sOaz 1 j2 BOdO &y kls! o' Hi' L
Gsz [ 12, 19] Ek CdOff' OBfMtdslsds ' dsjctsoddn %Ezddy:

AM)=-A,(M)+C, MI DO, (4.1.31)
{Isyd,
grach (M) =- gradh ,(M), M D). (4.1.32)
OB s
V(M)+Uy,(M)t 0, Mi D, (4.1.33)

hts 2 HtsotsHdI! Iseo jtoH Y j dadav .

1 Okzo Oy Jiisy dz@iBIH SL o tscdzw* Lo jMisd L OHOYkz tBls' ¢ Odz
BsHj dzt 90dzdz 286t sdrtesadd hOtetsds HE ' dzsj CtcOdz dets@
" dals j deffd @ desls©  g(M)=te'sd fipdets, h 1Otstze ((4.2.33)f 9 tofor D Hzes s ' Ists Yt

Wod skted GO’ di; (M,) SUg@Ig -

V- (M)+U,(M)1 0, M,i L. (4.1.34)
ltesd Sz yd4.184)de@z H)tsls H sls d 5K oy FfistEBsOlstyy’ o t60O-
noké yd WUeHEkEtrcd g &S

|
-;g(so>+2;ﬁw(so,s>g(s)ds= f(s) i [0, (4.1.35)

_ X)) - YO+ Yils)[X(s,) - X(O)
Mo = s YOP +IX(S) - X
f1(S0) =-Ugl , -

1 B d A3t §J 6] lsokdsg) @ B dzdf dats d3:

M= o o DD
X5 ($,9) *+ Y2 (%,9)
Y3(0:9) = ¥2(0,9) - Yi(S), %5(S5:9) = % (Sp,9) - Xi(sp) s
_ Y(s)- ¥(s) _ X(sp) - X(s)
Y2(S,8) = 5-5 X,(S,9) = -5
A Bt BEAEGE)T 5C OL 2° , Xils)s yi(s§ GzB®dzj 3y Ols1 dzQ,0zOB) R misksiyts O 5
ZzOdzj ydls+ Yy s ¢ zOMkz dzO

Yi(S)Xii(Sp) 2 Xi($h) Yi(So) (4.1.37)

(4.1.36)

Mo, ) =
{Mm¢"d Cd

M o(S) _ A o(so)
M, HS

f1(S) =-Ugty, =- gradn o(s)f (so) =-
kts o dCtdzz’ Is! v t6' o dz' Mls:

ff (9)ds=0. (4.1.38)
L
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[ " teCkzo Odzdz?, OdOdzsE ' ydz 3 o€ @.0.%zdzy 3¢ Potf ¢ Isis tc d O dzdz!
o d&zOMdzd d3 totsL 9 O(UL.IBS Bls 6B s " iz O j Hdzd 9 O to' o dz' fls

1 1
- =+ —ms,,5)ds=0. (4.1.39)
2 Zp{mso
ltod C O . 2. LYt tHdddydsets t©WOH' MO Ly dzlst
X=coss, y=-sins, ' k'S¢, wCd?2 WEHE' cOH' KO126)kOdEE | b d -
G&zW H Iz
1% s-5s _ ]
— [ft9—-—g(s)ds=coss,, s [0, 20], (4.1.40)
4p 2
O t' 9(@3IPiIH dc iz H Iz
1 17 d [ 4.1.41
-Eg(SO)-F@gg(S) S=SINg . (4.1.41)
CcS odf dzde O L M SlstcOdz dats’ W tstc didzlddq)( © dzm dzw H O o gV
4140 jtejo oW ' st mMw BjLYBMjtcjHd B) twtsLodwWLCtsd3 BEZHJ
g(s) =-2sins+C, (4.1.42)

HETHBY " sdefdls Odzls O.

42 1dH" dzj dedzv QdeEHHaditst®Oo i3 stsHEz HIMCtjlsdedr tsMtSE

CS¢hts 5" dzj mMdzed 2 OB ‘a3 ( dzf BO' cesMmMistiedr Stosdiss)
fsoddzj dz oS sdzko Olsdfmw  OtcOHESEM [ OkZOBB jt6O® [ 3, 9]
Wodzs . uvtsdilz 0 HE Uz @4 HIY4dE35) W Cd2 oddBOGCO' Is! MW 9 L OH (
odL d&zZOyOlsdmw t' o dz Mmliss

fp(s)ds=0. (4.2.2)

L
0 9L OCOd Hdv yYdr ok sEdidEy dZOH bdfdi? dd ts i gizls | OB @&z@ d o
csdva Sk

fp(s)ds=C, (4.2.2)
L
OB 5 L dzOuy cz@e) stotmijoy ¢ ‘MY dd®s ol BB Ists

g(s)=C. (4.2.3)
jr02 Isjfjte Is' dzj Mded?2 ol dzd HB&KS SH G@GREO EZEEEZ 6 ts
qugsms' YofmlsddzsS fj toj Hlmeadjhta® I t6d LidzdHLAlS HEE o tHtists ai ts -
o ddedz’ BRI ©HKOCK&ZEdd M £GP, sPsiEls @ysr0), O sy, "
HE' Misy YtsoddedzO BLkIsd MC ' dey@dzaay s W slordzs vozve -sHEdEs Lt
ssch ls' dzj Mdetse s fosW ' dz¢ sy dz@ L Of dMOIsd

Vi (Mo) =Vs" (Mo)- Vi (Mo) =
=V (M)~ V™ (Mo) = 2 gMo) (M)

> —~

(4.2.4)
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[y i, L bikkEGodlz €ls@tssod Bl ydts, "t MS' douj dedzj L dzOyj
BOIsd ' dzlsj dzfjd o dz MEB). o F BB SCE o 2O dEj 2 HE&Iplp o b tsHs 2y C
{56 0L Odzts &2 N =BIM)W i deSs'ovstes * Is: MW OBt o dzj MU, dzyj da
YjtjL gB)MO sdeyd dzdzi , L s jg@B)30de scets Slted GO &S

| d dzs.o Wikso 5% f dzOo dzsc 5 5 BlIdS ' Cdf) clpdets ot fif lacassy™ ' o o 8

9(B) =0. (4.2.5)
{tsLoO0YL Oo NELT toddz"AMZBY " L B35y § B s’ &3 sBydmdzdisd yd
sl &, O kOCHy 'dh' OjtsHddOd yd £"O0LoSlk,tdlsd

CShts Is" dzj Mizdk® ' § G stz O ctsMmMistcdrn Stk E ( dZ2Of tod € d
tcsdzBtsds OBt ' dzh 5 OdzOdztsc ' ydaetss W' @ALR.BHEBEsY) dz0 Is 5, isdzddd
LOH O yd L dzOyj dgi) " toglsifOcf tdc@R@ZzH ,H 9 L WiIsd EdiRd), B OB tgdt
oCOLEEYd, wCO cetsMistcO® CtosdBE O B BMEYD] tsj e ts tif vdZOle ‘ddbitp"

| Oflssfkzo Odzcdz? Bj ssHk HdMCtjlsdd® odottt' & HEs ydf
&' o IO “©OkSd fsW' d& o b HOGEEz §O0LOCELOW ' Hj BSd
fesl & O “~©0l¢d OSdn (s’ & ».

[V L tolz ydzts s o dz'Odpdivh jlsiisdzS S5 ) ddd s € dbe dz(deld®) (s s o o5.

b

1 _g(X)dx _ .
- = = f(x,), I [-b,b], 4.2.6
2,0_% (%), Xl [ ] ( )
H df (%) =-Ugny,, Upsih o dHE " Mis! dzOB ' mQstptisc EasfeIOEA 2 HEs o § torn dz
Woodzs o MBI, W YEWX), xi(-bb), ° to' odgvdzdzv d3 y' ScEts fosW®

1-E i3tsdg Ols O € to j Is dzd 7 ffieoBvdEd®’ s fiids je2d L dzOyj dzdz’ R OtOS s e
L o9dStdzOdedz" 3 Zdisod dzgj ftetsdad Cdzj dzdzv, OBt HIMCtej Isdats’
H dzC d WE)deC WSSCtsdz' HOdes™ IstsySd

[ jlssH HdMCtejlsdedr odrtstc’ @8 2 HOdsBZz odfOHSCEZ B
odd3 hOtetsdz, WwCd2 totsL [skEh) tsfey'iz(s tisd i .d@M4 .02 sHtdiay' 8. € kxlzls j dzfnd o d’
Ndls! o' H gtBteH d dagl dzOy o Is!

-b @ b X -b b X

B)

o)
-b @ b X -b b X
o)

t d#®2.1
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Vilitso z ftets dzj ftesls’ € Odzdz? f totsW [-thb], o &€z glr 3@ izt
dzdr MCEZOHtodr hodHSC M’ 9 Issy¢oOs 9o Htt' LECO 9" H 9
&zOB ' O Yysets folstsCk o btsyy' oW dzs, wCeO ftesj sz’
od2 hhOts, wed?2 iEtsH | dzsf i tpisdzdztelz! 1 s a Odialzdizs §f v d© dz'daz'ME
hdzzte Odzd f tsfls’ 2 dals,,  ‘tedzls flztzivleday dzthifisi,~h=2b/(n+1), k=12 ,n, o
CtcO? so Q4.16MHofAc sIs ' € Odedzy ftetsW ' dzv o d ¢ Sdalx,, sx, HW2,0 teisL
m=012 ,n. | SttBOd &zO MS zOHts9 O hkakd v ¢ & figiEds dic tHC OO ¢ Iz t§ dz

yy', Lofdmkz' s mw E eoededzwH'
V, = M/n:-i'lk . 4.2.7
km = 4 kW 20(% - %) ( )
1 Bted3Odz! dzO V. i edzforH s fifds o' H ofmp" *° fy grifds j telis(L te1 @[ANE det tdsedzd?

kO odc dzvwH

Vo=E L (4.2.8)
k=1

[ SLGEdvdzj dBts Yyd.szdw y' 2dzj t=se)ls' SO dzpzvts dYAS to JaB e & s
dZsk odfdde® [1,7], "t odrtceO® ' disj dgmdoe dz Mls! {1
(sif O GBdjyjdesy B' dzv by Plang 5 o-EdgubaisR ddsj( MstsHUE O d f)
oo’ 8 dO2BddyUdd HE §jtejHd 5 StsdkSd § GoGds dz t
LcOSkdS 50O ksyC O, bkodz H&" smsED i ds s YE dhsssuds So

ssYS Of bk dito k(4.028) 7 teaddstd (Cagiaizdeyts M Mmlsj iz to' o dasfyls j 2

alLm =V,

m?
k=1

Vp=-Ugny, . Mm=12 ,n, (4.2.9)

OBts, oKOn o {e2yy W ttsdsizdzlz

i

7_Vm’
ZPElXOm_Xk

1 tjLizdz SO" & L H' dzz 3,30 (odizd® ‘dzd 3 fj Hzj v € fl2® y

9, bkt mdmlsj B0 & d 2 @d.10)0d dedsiSea@B I dzdifd dis’ bodezvaidzj ' dale
(4.2.6)

lted BjLYyqSkdyy' 2dsd) se 6t & datizie Akt fs dig iy g 1dz0,
SEBE § chdiseDd o1 BOCO', htse S©02d & HE BBBE € ©Ed
sselts o Y' skkz odfOHSE HA& tzle ®Rk dzd wedse J s @siizy Is
dzj fesls' C Odzdz? o njidle tds VAR oHHGMEsHd R yd Sk dv y' 2 Hdf
[sted BO* &Bts dzj Hiso gL dzOYj dzk Mg Mmlsj Bz. [ SodL &zOYO* s fyw
y' 2dzscts tsBls' COdgdgr . )| tjLbkd kO' y! et slteddz' &t

m=12 ,n. (4.2.10)

aitm=v,, m=12 n-1, §i,=0, (4.2.11)

k=1 k=1

wWelk dzj sBr'  Hdzts ds@&BL 9 O0VWLEOOId fted

lted BJLEHOLdEGBE Gaé)s, COEaa] (delfjndzidie &' fijls: - B d&3d
Edidso © 9 ddBBOcO', hitsB CtO2dd d3d HEts BSBBn SCHtdBss ttsL
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odfOHSCE IStejBO HA& totLM=0L2k NS tlodSt dsfius®dzdeec Chsigs o ¢
ydo ksyCrolch Obpsdedzj otk sBdf ydueSbdvy' 2 HdMSte) lsded o

odL O ez Mdflsj &k, fodusdz, %S¢ §wOodds, dj mMkzd Mnd
CjokdvidL s s ¢ BsWBS sESQ O sots’ dzjo' HS®BE ), Ikalst

gon+§4km/k“=v;, m=012 ,n. (4.2.12)
k=1

s O0Cdd3 yd 2@y sds@2j 3EzOIs j d3OIsd ydzj 5B~ tekzdzlskzo Odzdz? H
Otcdzs Bz B j L 3 y des sz f slstsy’ . A d3goe d j dgjcly 3Ok H DY M s | Ik
(HdMCtojlsdesets OdzOzR€ Bo " § sl fs) f B @OH ydmj dz' ded
Ctoj sdfJ@H @R tesLedzvHOdMw odh j.

" HLdZ2OydBts, hts MEdiOtedz Oj tesHddzZOdR ydz' -~ OLOSCIs] t
ABHWYWIS! MWC s BWOY jtcjH L OHOdzts® Istsyds fiss .

l Oy dzdotss whsBdzde ' Mlss d&jlstsHlz HJMCHY,s dadE o YE s tod
ftcdodfisd tsLodwWLOdzdzv o' Hftseo "  Hdzts® MmdMmisj &dd dz' dz' 2 dzd
Bdzed B3 tetsL B " jdzdew 53 HdMSteilsdedr odmaBte’ &8 ' totsL t6On k2 dzl &
90y dzdo s, Ctdzd OHISas@IEds ' dgty o ‘tesL OH OY ' Oj esHddzO3" € d,
Y dzts .

1 Ozo Oy 4dlzwvl. (cS¢hs bsdz d2 MdzOBS B L' adzzlsd?2 ¢ te
tesds, O hOttsd HJtsdz' 9, IktBlts L ¢ zMBBEISO] §HOoEdtck z
G dzw H '

oo P = (%), (4.2.13)

H Jg(¥) =gi(x), xI (-bb), sts ydmd dz@ detd R lis@E Bls dptclj ® OH s &S G s d3J
odrtecsodnr  Ofts. f sLedzwdz] 3 yd 2 d3jIstsH.

L a3 dgts Isxs x-be(k- Dh, h=2b/n, k=12 ,n+1, ' syt d
Xom =%, +h/2, m=12 ,n. L By dz 2 bikYXy) LkaLDed tsyBEMisdiBs

Ctojlsdetsdslz o R Stolf ''- qgls § daf) e dEshplstgds( e M. 4. 2.2) . UtsH
EBtse d dzj f totsdzd Sxigj dzczt2 A, IsHsQUS O fMls j dsz dz' dz' 2 ded 7 Odze §

A Ed =V, m=12 n, (4.2.14)
HJ ~
£ =0.04).
@nz_lxkﬁizz 1¢ 1 1 S.

2,0 X (XOm' X) _EEXOm- Xk+1_ Xom = XU

[ O B, N 5 oglnd.dzdms ' H @4.2.14) d fiids jodgBs ' todzts L B' G O s f)
s 6 5 toisg(g)o LoSdrdzdd) IstsBlsts Blsted BBO' @3t dB3OIsj BOIsd ydzj t
Ctejlsdzgdr odrhtesadr f Ots.

CCh s MAdRdd)lB ] so stedls 4.241) f) dshisls jHdgly  * dzls j dzfyd o dzts f |
o drh e jtoy dBs ¥tk dkdk
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Lo =& B =90 000) - 9n(er) =
X0

Kk
= fEi(dx k=12 ,n+1, (4.2.15)
X0k-1

Hd  § B¢ Q060 dBR.=b 9,(%1)=09,(Xn) =0.

1 Okzo O 4daAlzw2. [ "'l koOdedew S jtojHA BGts L OkZo Oy
sdzdr odratte’ 8, L O HBY tsdE420)(4.210)EIR152) L OFfsd) fifgkDdz'f si§ flbPls jOd
Xok
1= fp.(dx k=12 ,n. (4.2.16)
Xok-1
ltcfOSCBE ' HARttY, MisE taskEdB ZdZJd, s o djlstsH'
dZdots Is" dz €d oL O' dqgddzej L A3 M j dedev Bdetsy d ded H dHnk fig-j Is dzd
CtejBdnsted By k! LdOAsHdl! v ' d2® ¢ dzy' 9SS OF f tetsy
GCkdvy 2ds’ LOyOY ' twdf. 4.2.1,

. . | Ok o Oy 4 dak"3 .  wW@210)§ b jztsd b ©
BilstH HdMC t] Is et edgf{hs tajols & H gy
ol G dzsE & LOsEd o' Mo ' HddR fd ded b
9. C 9 &, | fddcbdvidPl’d) (Hdss] ct0d ddi &' o
D MICIOMICRIOMIC
| I N S |

X HOMd' 9 HOdsBEz tLH' d HAY L OH

90O o HYftse Hdzgj ' dzlsjctcOdz dzj to
‘Hdzz MdMmlsj sz HdMStejlsdzdn o dnt
b=x; X, X X X bsx ~" Hdek MmdMmisj &3z dz' dz' 2 ded~ Od&zG j B 6

t d#22 tsLedwdz dsts Isjfjtc btsdzCd2 ftotsW
4.1.4). v yYy' sz odfOHCE detstcdz30
OB ' 08 Yyséts ftslssCkz Hts o jton dz
9 Hnddzj dzdz" L OCteddzC bk tosLtcde J
dzv 4dR.6)f tOo © YOMlsddz® dBO* totsL tod
stsuygy' © WhBtE‘'Y 9 y' 2 bktsyy' dzts
‘b b X thtedds ' fl! . IdSstedmlstso s yd
Ny jdedzw, BOYd s, Nt L dzO21Isd * dzlsj
st 9 E HOd 2 LOHOY' iy dzO IO

w
1
&=
o
o
(]

t d 423 lrdmMStjlsd odmatted SO L tOR ¢

5OC, h tp HOSWHY ZOMw f tsfjtej H d dz

yddd Hts dzaj’ HIMStjlsdzdds asdaotstesd SO tSLtORZdS 50 5%
BsL G dzv dzz s t§H20)(4.2.10)0 BYE.H1R)] o3

2t sLteOnkdzC d f8COLEE IS, hago djaHzds s Adstfy da’ hfCdsidz’
nkzdzC 59 ssySd BtcOlgE z®EOS SHESBY Isisydd -, ‘ o y' 2
V' (g- 0+V' (q+0)/2 detste 5O dz! dedf m NS ZOHBsoadm hodHS M o' H  da
MftcOo O©. [ Olj BOIdydesets Htso jHjdedg" yY! sets WOCIE ftsCd

vjftptel ¢ dzv dzj s GBI’ COdzdzy MOy tdzOtded 5 f dztsfC 5 C
we 2 LdzORBHGIS! MY (BUEM.2 1§ &) | thty HSu@Ghzf sy & s
fewdy=0, O L jdd §dqyEzHSP osH ervdhip®tcj sddn odRtt' o
L Offlstsftsokz Is fqw OCdd yddetsds [ 1, 4,7,10]. 10 ftesW' c
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so¢ MOdts, w¢ ° t©od "j, NJ A&y 626) dzd Mif dethRpoialz’ delel - -5t
dzfd o dztsipls*-dglH dzv L OB § L § Wy dzdzv y=laHY to th I 'C S@atzdzny  dz'zagss Iz

COdzdz" o WL BOREGSBodR ISEYSCOR ' L Oflsts i sE220M dzv ¥ 6t d
fles? d¥ B &v Ljdgd , W] o HOdSHE CSdSiEjlsdsdz od{
1° &1 Xo- X @, .
Sl b HX=V (%), 4217
T T R T D

HdzZv ydteSlzdzvyOdgdatzd IsL AW OOSC s MdMmiIsj dstss dz' dz' 2 ded » Od

aLnl- a1 "=V, m=12 n, (4.2.18)

k=1 k=1

HW o dL dzO{4j2dzs ©

VV[I(—!mz_ 1 XOm'zxk -
20 (Xom - X,)° +4H

rdzv BJjLydteSkzdzvwy 2dcets SO BJjLEZHI2RURSE 52 5B E) ¢ OdzC
yddetsdz, dB0° d3ts tsB  telzdzlslzo Odedz? 3 ssHEz HdMCtjlsddrn odn
L j Bz .
l1ted BOYOdzdz BlstedBOIsd Istsydz h*
Bts ¢ stcj BO MEtstedMmlsOIlsd mw " dzls § tot
stsBlsts dzjtc' odetscy’ todzd 5 tetsL SOM o O
kO ttsLtORbkdSsodn ksysS. 1ted vy
kOh o Old ftosW Tk 1]d0OL @ ' witalhd Gtkc §
L d3° dzdztst.

1 Otej BiIsL g dzv dzj Bts ~ @IS Hn SO0 ds
L MdMmis§ BHbYH 6 Kl k=012,
1>0,T %" CMtso Odzjbblid merts [EBS ctEh e d -
fdzde O (4.128't@¢323%r L OHOyYyO tBls' € Oc
t dm24 Csf OtOdzj dz' dzgd 3  BlstsSCtsd3 y' ' ° " t6C
o jtentsdy fotsW d& o odntetsadfdl I Otets
sO¢ Bt MddeezdzW tcdzsects ' dzlsj Gt Odz! &

1° p .
o f’g(x)cthl—(xo - X)dx=V" (%) - (4.2.19)
-b

vifit dzjfjtjwodd? odrtesod? "Ok L O& ded B3 Mg Mlsj
Bd R b (xRS G2 0, k=012, ' delsj ded e dz Mig =g R OH BB US der
o JBIOR@2100C v'dstm 2 dzj ftesls' C Odzdz" B ki RiE2, 0ifGUR Az 0 Ols

dzPx. Sip'tsH Hdzv ydtel kzdzw y' @820 t© d3s mlds 'dfisO dpdfii Istg ‘desdzv dzdz
1.0 p e _
ra dicth=0x - %)=V, j=12 ,n; (4.2.20)
2o I

Hdz" B jLyqueC kzdv y'mdgisg shste s ' € O dzdz”
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1.0 .
Za1cthP - %)=V, =12 n-1,
2% |

a1 =0 j=n
k=1

HdzW B j L zH O te dithetd sty Bdigs ¢ € O dzdzv

10 .
o a hcthﬁl(xm - %)=V, (=012 ,n. (4.2.21)
k=1

stsBlsts BO' dits B3Ok j BOdydzsj B ttkdaskzo Odzdzy Bj stsH bz

gOn

435" dzj fdzd?2 SO ftsddCdd? ftsl' o

1i502 ¢ Wdzstzts W ¢ dzs we g2 sBls' CO' 5! fw, L O
x=x(t), y=y@t), ti[0l], ' LdOatsHdls' Mw o MOy SdOtedsdkdz { sl
I dSsdkzy yd kEdtse z dzj Migx.ly,) =M 0xtg)! y(t9) Closmlablz@ ted -~ SH i35 H
o dzv czcdz(4.17) d o .

1! X (X0 - X+ Vi (Yo- ) C
ot DI gy [ + yitdt =

- n -
Wo Xk + Y D,

=- UOnMO = f(to) . (431)

CSChissdzd b tc 6 dzOH € d d3 (6 5 dfebd dgt. dzizdl B3It (463.1)° dzwiipodee Iz dzw te dzd o3
tcOdz dzgd d3 to' o dgW dzdz A3 f j toh W4&UD) tcBH G dEGs Ho "HH[td) CLicCj e dal f H =
Y sz oM HOH 'Sl fw sPOdd’ muillzsfiz@tc Pkj icl®: ¢ Odzsdz’ ydzj
wej ¢ dzOH O° Is! fw E=ft,k=1Rdzk dtgzrkh k=12 ,n, h=1/(n+1), o)

E, =(t,m,m=012 ,n}, t,,=t,+h/2, m=012 ,n. v Is sNLS&=O@, Y, ), k=12 ,n,

X =Xt) ., Ye=yt) Sdsktwsis. &3' "z2' &5 HdMStejlsdz o dn® e sy dak
MOm(XOmiyOm)i m:O’l'Z N, XOmzx(tOm)’ y0m=y(t0m) BJ tGJ d315 st th: IZng 59 quq U
HdzW IssdeS sets MdzOB S & L ' G dzlz Is §42t6)L OtdAs W ‘dalzs 0 ' Isits B 1O Onydzy
Clst Yy deS zdzy gyt 2 dets’ BJLYdqteClkzdzw y' 2 dzes’ de¥e)Ee ' Bojdev oed® s
(431 O3 dz* ' s o' HitSo Hdzs MdMmisj s d2 dg' 2ded 5 O j B e

at =f, m=12 ,n, (4.3.2)

k=1

airm="~, m=12 ,n-1,

A (4.3.3)
a1.=0 m=n,
k=1

gOn +é. ‘{kM/Ir(n = fml m:OlliZ ln) (434)
k=1

H

1 X(-bm,t (XOm - Xk) + y@m,t (yOm - yk)

20 2 [o2 2
2p rM kMOm X(bm,t + y(bm,t
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rl\ﬁkMOm = (XOm - Xk)2 +(y0m - yk)zi fm =- U(MOm)nMom '

v Ms@&EHH O OLISE® to'(4BMY datgy 5B a3 3 § dzd 2 O Cttsdy'
9" HO' L dzOyj dacz®. { [Ocd@@f tettc O Mdzz 0o Odzdz" B j L ZH Otcdzgse s B
ftor- ctojebkzdzwtedL Zegyts’™ L d3' dadzts’

V BELEdYHEZo Odes iz o Y OHC E (O' s BOIsj BOIsd ydzaj
HdzZ" cOHS et L' (S dzlbset § ©@.8.2)@3.4) W  d 2 dshflsifdgd Ist
s st fw L odStdzOdadzy bse d dzj fetsls' COdzdgr o' H Mg Mls a3
COnkdS sBodn ksyCOn, wdusotssw oy smes sy cibdafs odnt
1 Oz o Oy 4 dAlzwl . Br'Lipddede” o(@RRF(AINEEY 20 h S Okd oM’
B ydz FOwOCljtdMisdCd fs® d¥, wed2 sBlk' CO' ! MW,
Wstedkdd [1,4,7]. ltd Yy sdz, wehs gxX)ydEs ¥isdigleos
y'v Wsedzdad Lezud b MH 2 faptHsios §Q/ D6 s uBSP Bd -
Hils Odz O Cxfs diistizNgS O astf,, © wCh s o (¢ isd igl)gp=tns)ls® e WL

k
HdMStjlbdL OY' & Yttdzdd Loz ug " Jjf sHGRHHEE,® Osqc i a Bt
/=1
90)=0k yduSldvy ) =008 0ay L YdeSldyy' 2d 2.

1 Ok o O3 4 dAlz"2. cAhsfGsipsbty toL ' ECUzpOE] &3,.0dit Cl
M, tetsL dg' h jdgdz? HOMStjlsded? odrRtste' ®© ktojB@oBte dadlse I

udmds (tedm. 4.3.1).

k(xk Yi
\— MOm(XOm7 yo
t d ®3.1 t d %32

1 4 n 02 Csgdflfitas &zOH ¢ d &3 L(Calslfipizj dad. dB(0)2X(), y@ |l ttels
Hslsduydzesedts 9 j Clstste® dzj (43d) to emdfcfias.z day tiorizd dic " alzlzvj dzde'O dz!  da
tesds | ' dz' B4URR)O wotcdd BEL & dzZO2 Hj dzts L Istsydz fls¥ HEs € tsdaf
hts 9 OjttsHdO®B y' o yY' sz sdfOHSE LEdYHO' Is! fyw

fs=0. (4.3.5)

16 Hdzgs L tjLbd sOsO®R] HOdSESr toigy stk 4 d s | s dzaf & ¢
Yy! sz o dfOHSE BEHE' ' M Is@SC dekj toyddgiEs dss O Q' O Hee' ' H tedzd
E={t. k=12 .r}, t.=(k-Dh, k=12 .,n, h=l/n, E,=(t,,,m=12 .1}, to, =t +h/2,

m=12.n. uvjfjte L dMplk,yd) ssHOOBo k' Bt HIMStej lsdg,, 9@ = 5te
LO L ©LOREdS 50 MMISOS.6.)8J BEBEdBE UdMn ©jLkzd Ok ¢
o dgv GABM)L Ok’ dzt * dBts kSOCtss MdMmisj dss oz dz 2dzdn OdG B O’
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Inta LM =fn, m=12.,n, § 4, =0, (4.3.6)

k=1 k=1
HMTIsOC O MOBO, ¢URB.2)'4.38) MmdfMmisj 3O~A
V Yy' sz o df OHCE LOCtY4FfdBRe jHdzdo ' L Okze Oy j dadz™

CS HJ BdMsteOY4.32HdO® L o1 Oigjlsdzdz” o df OHC 2 dzO tedfm. 4.
COLOMZO LB' Yd MIs! tByYdMmdzj dedgv Ctsj W' y' “ dzgls' 9 fted’ HdzO

fjttjtod® SO fbdClsdtedz® o' dz ° o' HY o' WAsCHr. (g8 Wd Mjde)
%0 fid‘ HdOdz BOMd CoOHEBOKO fGCOLORO &O tedf. 4. 3.
Widt S6ifmlsdCokd ' BjLYjtjtodtss o d ‘5 o' HYo' Hdat

k I p k T " T

M Al ) x ks ! F-F‘SI 01 * A

’ 0 ¢ ’ 13 by /
2 // ,33 2 ky
/"11 7"//
— kyy
_// "
0 0.5 1.0 1.5 asb 0 S 1.0 1.5 ab
t d %33 t d %.3.4

P
.;:+
FZN
S\
-
&

1.0 "“--r-._‘_____; A
T L
1.12[ 3
05 !
25 50 100 N 0 1 2 3 h
t d %35 t d#3.6
1 Okz o Oy 4 dazw3 . V 9 Hfte ' HdsMIs
9dC zOH jdzdr Iz L OkZzo Oy jdedz 4. 3. 2,
HdMCtjlsdzgdr odrttc’ @ L to' o desd3’ todk
dzdr odrttc' 8 (ftoeddzO2dd , LO { Of
Cosdzsztsle j BO Misjydlsd L O od¢ t5dz0Odz
t d 8.3.7 ) 4 dzdzv : ' L da HdMC tcj Isdz odntsted
Bdzdy yj ®BHddz HB tHdsets, db 3y Mk
(tedfm. 4.3.7). ¢cShts sOC)] o " HBEZOO' s Mw, Its ItcjBO L
Ctsodrmn btys¢ HB kda " te, Yt¢d yv MmMdskzoOy' v dzgj L 3 d

Il Mddkkz tMisOddz sets L Okzo Oy jdadgy, WwWChis Is' dzj fdad 2
OBts cMmistel SWRGBEY, (Bfodktkdfos, hts BjLYsMjte]Hd &
pdhtte' o BillsHgj BOOBM®Isd HEMdl! ojddSk €' d ' Mmis! H(
yss. v yYy' sk o dfOHCE " dtsH' Ltekyd "] MistdMmisOlsdmw
Hddzdzze f tso j ton dz® [1,4,5,7]. uvutsH' LOHOYO L d&ZORBHY | d
Misj &3d Hotsn Mddee zdzv tcdeq Bz G e 16 Mg Odkdzdeaf§ $ts p Wzv d20 ° dzls Od
o' Hdztsfpdes dzj o' HisdBd » ' dzls j dafift)l & dztffriddsj2dzyd @ dziz ts st Is s @ |
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tetsL 3" M jdzgdrm dzO Yy 2 MmMjtwejHddeds 2 gwsojterndz . 1ted y!' tsdsk
terdzy ¢ 9" HEB'LEBA, Iss yw mdmlsji 3O ttsL f OHO' Is' v  dzO
dzi o' Hsdts WBAC Q' b iHMipc S(dktcd A3O0dz to' o dgv dzdzv iy dzO
" delsjtef sdzv Yyt 2 ded Bd B IssSHOB. 5 Mddeeckzdzvtcdtsets * dzlsj «
Ctsy LOHOYO Hdzw ftesddCdesets ftosW " dzs, wWCO BO° o] dzd ¢
SOf &zOdz" 9, HYEzd Blsde’ Bddisdzed) e’ Mis! 1SS Odeddz, L wWEdn otsh
stsdBEz Isjfjtc EdRtse z dAi.1.@esisH £ OdfOay’ dzjcdsth " di® k @3tso Iz

vy, +Uny, =W, Ml L, (4.3.7)

HWM) i Myje0O heodhnS' Mis! fslk' ¢ Odadzw ( f tetsded S dzj dadzv )
@O dzdxf) & s B Y’

ztsB LOMBE dzzlsd HOdzz L OHOYk, BlzHj &3 99 Oy OIs(d, h ts

fjteifOHEZYBdGE dEZO[ 1, 7] , stsBIsts
W(M) = f,(DP(M,)). (4.3.8)
1 bistejdd rkzStsoMm! Ctsets Ao BOdsBZzo [1, 7] ' fmdzv dz d
Dp=rUg(M,), (4.3.9)

Hir iekMmisd 20 Mmpl'jdelssjpdifidda dz' Mls' o drttsotsets h Ok, wWCd:z
hts sBlIS' CO' Is! M. v OCdd3 yd dsiy)f twoejdgdSddizjsdagg’ SO E odizs |, Iz
H i35 HOL @dedzy Mddeczdzv odzse s ‘' dzlsj GteOdz desE 5 o' o dgv dzdz™

1 togt)dt ]
o)+ — A% B (t,hdt= Ft), bl (-1D). (43.10)
2p ty-t )
AE S Hlo), s SUspME), ¢ O dds, L @ORsHdl! v j SRy
Sjtt' Ok, wCd2 HEMd Hyk s Mw * L wWCEseEt Listsdjds f
1) f(ot)? 0, Csdzd 150 68 dav  dzjABEOKERECRED’ o di devdarbdizdet
Bscts o OjtesHddOd Yy SC@IBO [3,8,9], Iltelst sdcdvHeb
2) f(ot,)=agt,), MJHjWECO WkdCy' %, wCO SO0GOCKjtdLE'
5' 0. [SMijteddj dEsOd dZ HOdZ §5COLEE Isi(43.8Hts ipfden 4
HESBt) SEdME: Is) MW & d 2 dzss L Ocdzjydz Mmise [ 3, 4]. Aj L
3) f(gt,))i dzj dz' dz' 2 2O WEdS Y V. @BWEEUGDY ks 6" &ds
HEfSBEEd kjlssnlk HdMCtjlsdd: sdatt 8. U HYJjtj &OX
5Odzdz? 5B tohdgdsko Odedz" tetSL 6O LS 5o ts” Moj B, %SO 5O
s d B .

72



i SLH" &z 5. [ jJdEtcsmsd@fdesphdk] 2 Hdv § dshedn
HOY

51 ' dg' 220 dzgj MsOY' B5dz0tdz® L OHOYUO BB’ COdd" ktd

V HOMGES®BE § OLOCcOls,, Sy tos p(ly teSs@ " I v,  *  fdzOs S
E o' Hitd', LGS [HO B d scts dzOe' ¢0O° kOCJ2 dzj MlsOm, t5dzOE:
hE L LOHY ' Ctesd€=d) yiswEnsd |y oo dz dz® o' d SBY,H CH d - &t
kR Os ks Mw L ] te Uyt skxizh o 6H Ot eBlz  dzOf oW BBS U, cCh s
(o jdzduddz® hodHStMmis') ' CodhsOdstss, wCO dgj L Odzj ¥ «
Wodzs o ti3M o3 teizls d3ts OB dats f to mQOHEZ  aU,(B-Tg)s'OdzB Z H § [xdBO lssip y
1+Uy(t-2). [ Odz Hdzw Mmftesh j ddzw Uptau | Bted f to dotfsts ig @2, 1 Mot
Pditseo O dzj ftesls' C Odzdz? 8O odcdww [1,3,7,10]

L o(x, t)dx L a(t)det ] ,
'I '><o 1- (- 1) =20 (%,t), %1 (-11),t2 0, (5.1.1)
O [ dggjoLOyd tc$ Iz divory G}ldzi'szr] Is '
ng(x t)dx+r~p’(z‘)df = (5.1.2)
cS ' o [1,7,10] 4§ 6¢ @LsLl)dos fdiiflsgdo s LeodwdzsS . )

9 Odz' W Mmdets, (5Mik)e tcH dztiel dztzy(xit)Afdefdy ' H Olsizisjd7zO ttsL ¢ dzv H Olsd o
y' 2, w¢' fitjlotstes sis! Mu=-b" das id] wal gredisd tintslds' Sl * flsttsoudhd
f zOo dzts MmatsHdId 'L gI@ndep =BGt Bdglsd, dzj Ss=k(Fldygss ) , |
stejBO tosL G dzv H Ols g(x ¥ A dzfy if dats &z ¥zl tzliz) ' ' dzls j ¢ % ©Q' dajts dg', o d
esLodowL s yd yd @), dvsikiwd g ‘HdsEs i) dzts

(><t)—f(xt)+\/ﬁl 1+%, dx L a(t)dt
1+X 1 XOX XOOXQ 1 (t—t')’

_ 1- x L [1+x, f(X, t)
f(xty=-2 /1+X e (5.1.3)
} "y f j e MisOdetso € d ° dzls j[pEcHOids yod dst© MY tesh j dz (Hdoe.
_ 2t-1  d(t)de
gxt) = f(xt)+\/1+XnJ e (5.1.4)

1" Hinls Qo dzv & ygfxt)orpa @iz s tzy Bzl pdzf ' Mdzv ¢ jtoj Iseo Stcj dz' |
"dzlsj et Odzt dzj dB! o dgv dzdzv H dzw

~(a’(z‘)dz‘ L Je-t _ 13 1+x
IF 'ﬁ+md(t)d[_ of 1_Xof(xo,t)dxo. (5.1.5)
{ " o dz5deBYEO’ ' Hqdzd? BBLOOWLESS, ' WChis fdfbkflsdls
dzS yf (i) § &, bﬁ(ﬁ);-ﬁ) Hiy(t) T OB Md sdats daj § j toj too dzO WIS dgs ' W

WEZdS Yx, M) L OHtso tsdz dgv* Edselz [-LBdDTH ' te@ fzPtc fRuzs oz dat W |
0 dz0tdfGs y ' 2 dwdetsy ddz' , (6L BIRED BO' ttdzdzb e tsL o
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1 OCGOHO" tits Isj f gixgt) 2 htts" Si(Htfedz™ vzls j defyd o dz' fMilss Mk 3O to
h Otk dz0 ftetsW' dz', wed2 MCA&ZOHO' Is' MW Lg GBq ' 0 dz6xzEASE t
odrtesosEts h Otoly (Xt s dzf) e elzsMils® 3" Myd otss hoadH G Miss d
Z o' dz dzd?2 odhtetsead?2 h Ot fMd HE). VAd ] o Ws dlz] dgv fij dess
gx1) =g.(x) +g (xt), dt) =limg. (x1).

[ L d& Ouvydz MO sdz0tdz 2 LOBOES MESEEE |1 d* § &6 1s®dz0
h Otz &zOL o Os Is! ftedflzh jddgw ftets § jtojlsotstej dzdzw o dzkzc
o k'2 Ckhkte ' X, by ofcufi mdls! osdRtso® f§jdj dzO® o'

VU HOd 2 dz' dz' 2z’ 2 dzgj MisOYirtzd@Oteds ! 2¢ sLe@H Aus dzves Of ts loj Lis
‘st MY grxEe0d >0, O yj MiwOe jHdkdets, WCht BEZHj HBO,

d(t) =lim g(xt), t>0. (5.1.6)

[MlsOdzdzs ' odz fls! HEGojHjBS, Heswddzs ydm: [7].
odf dzdo O ff jtejlso txis] WiddatzC fg(k thidlz dte ' efStafyls t 5L ¢ dzv dzj B s o
©0dz

| :1\/l-x‘~ 2+t-t y(¢)dt
Popiex ot Jrivt-1)- ¥
lojHjds WkZdC y' ¢

! d/ 1 6 . P
I,(xt,t) =R = rarcsinA(x,z,t) - =,
2000 N7 Thra-1)- x| - x1- x+ti (2.0 2y
2 o ~O ~
Axt t)=— & A
~(t- ¢ +1- x)
2

Il dStsdzzs yd ' dzlsy Otcig @ BEzdztlzOelsd, sHJ 6y  d3ts

. = \ZJ/(t) _
Pl X+t 517
21 1 - : . 1.
it arcsind(x Oy (0-/2+1- £ .
[ Oz BO' dits
im_ Y2y _ 0. 518

1 1+ x:1- x+t -t

[SojHj BS, s HELDHRY st O dizdary fdsc s  tod 2 o)
HdzZ" L OHOMSES Ha>O'L OB s I gdk® O js wdmdgs o dC sdzkzo Ols d
dz' mls
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pmbﬁ ﬁg’ arcsinA(x,z‘,t)gy(z‘)«/ZH- t]ar <§. (5.1.9)
- a
10 dh j dsBA(xig )tz tsOC sz o dG dzv H
-+ x)- @- 0
A1) = . (5.1.10)

%[t -t +(1- x)]

o' Hind o dHigst- f|EBsHdz®d oL visd ISOC | xgakd LM jH davs olf
xi (x(€)1) 8 § dzd Wkdz® dzOMls ' dz' € d B BEZHQ Wt cDo jHdzdo O dzj to°

arcsinA(x,t,t)ay(z‘)\/ZH - z‘]',dr

t- a’2 e
< (5.1.11)

ple«/l X+t nS

1 YW s EHE5.1.7) (5.1.9) .11l df &zd e O , N s Hda>01 @b dzs dstO € d fyg
X6, Mt Hxt(x,@HBEkH] MfttOs jHdds O dzj to' o dz' Mls:

<e

1 &0 : :
7 - arcsinA(X, ¢, )y (¢)J2+t- ¢ |.dt
T (ot 0 )20t 7],

slsyd, od¢Hodb) Is! Mw ' o dz Mmis
v OCdd3 yebezpegy dzts, P58 o dz' dz' 2z 2 dzj MisOy' sdzOtedz’ 2
L wWes® MmMatsHdls! odrttso O fjdzj d&zO, dzOSsidqyulz’ Is' mw Is' «
fted HdMStejsdL Oy ®™ LOHOY' © BijbtsH' HIdMEbcpledd O d&d A
IsOQo[dg,‘iﬁhtstsa L ftesW' dz¢. vz HdMCtejlsdzO odrtctseo O M
14dr~02 fHtotsW' dzr 1L1Q0NKO [xO 't i3 Sifls J[dzss HdMCtcjlsdz o dnr ts
X =-1+(-2h, h=2/n, =12 ,n+1, O ftetsL tcO~R iz dz¢ tdsos w§ B % wh/ g,
j=12 . n. [M¢" &z €d ftedfEzmMC O’ Is! Mw, §h sx=d, tcdzrd® Isg gy tsted ,fr
oLHBofX BfMMJtej Hdz' 8¢ f 5y, IsAsdzts ¥d3" dalzd oM fiplss o d R tetso SG |
Misjtc' ¢OIsd yjtejL DISIO® ' W g tctsaf’ dg'Capd OiEMCtcj sdad2 s Bsts
9 BOGO" @3 o ¢ BdzOdzdzy t6' o detsfls”
U,Dt =h, (5.1.12)

OeshjU,. [ & feshistssd Ufadf EihBR BEstoh§ ko0 o' d& d
L' 2h e 'L f oW devtsLotc CBtizagaCa® d D dzyl G bzls v w G

X, =1+(t, - t.). (5.1.13)
1in02 ydeSkdvy' v HdMKte] dcdss dot 1 ez ik tutslizfpp, sy yizls
BCEdvy' ~ o' d ddi edAatt' e, wC' L, 9NAd. H O RS K J uge

Slted BO' sl 6122 | S dky yd bkdtelk ftts dzj fesls’ ¢ Oddz
odn b®RUIGLR ,n, BHjtyk' &t MdMlsj dz t° o d" d
n+l

a4 WA Lwd =V, =12 0, r=122 (5.1.14)

=1 s=1
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Hiw' i deste BOdz! dz0@ NS ZOHtse © hodHC M o L KEOREZMS S " 2

Cdzls § dzfd o desflst , Rl GON 5O @M R @, SEHY" ZHEZCEZ 5 MW 9 (
dzhdo dzsmls® , wCdR. dzjydlsy E Ibsyy'

v Md MisG.W4)dzi o HsBdBd o L @ORR EEED, 0], sl diists
L,,2,L,,BZHEIY odL dOy4 dz o fftsfjtejHds totsLtcORkZzdS 9" |
L3 dgs 6 Is mw (yj o' dz d o dFlEAgd) H sHYEHRY deGle oy 2 ts i dndzd
sj Bz, s BLEEYHO Is! MW, " oadgWdgdgv g, WwWECJ * HdMCte] s
tcCkdzvy'’ 6 to' HCBRREZ Ctdskztokz, WwWCd2 tattfd®’ §ftesW'  d
MfisCtss, Ists yj t' odgwdzdzw BOISdBI odcdzv H

n+l r-1

adr,*+tals=0 r=122 (5.1.15)

i=1 s=1
vOCdB yddsik. Odzdzy ©OHOY' Istej B O tWELIG)WIHIE)Sd fMdhlsj dt
1 5C d&ZOH Q=g L, =dt)D,ys MmMdmisj Bz ' sadvde L O Mk dst

m"ogh o wt o d(t)Dt
a ta
iz Xoj = X s %o - 1- (8 - t5)
n+l
aglrh+a dat,)bt=0, r=2122

=1 s=1

=-20V;, j=12.,n, r=122,
(5.1.16)

1€ Hdzs L WjLkd OsOBd fios CoOHEOELd Wi dk d
fls j (BEDL6)OY tsC Md &' MdMisj dk (5.1ds Bl dv 6 & (@ v dzsdezd 2
Vitedfdh j 35.10)Isg qstzdz¥ H

"ogh "1 a(t.)Dt .
a‘ g 2/7\/1 ( S) ’ J =:L2 N, T :lzaz
i=1 Xoj = X —1 Xoj = 1- (t; - t5)

(5.1.17)

na+_1g,,h- ad(t )ot, r=122

=1 s=1
[ Olsted yw @®BITKBOB sOCd2 MOdsd?2 o dc dzvw H, we E BjLYdqted!
Woodzs ' stz o ts5dz® ¢ BIFEARL R 1 Usdz® 61 te & ¥ B(ERHLMIS @) Istj telgec OH 28
h 80, =dt), heD, slsted Bz &ts, (B1W7)inddn'lsg Q3R dzls 20 MdMmisj d3* dz
ydzd = to' o dzv dz' , weCO OftesSmd iz’ mMdMmisy gz ' 9 dzv dz [ 1,

1
g0xt) = - 2 [1- x o 1+ X% f(Xo,t)dx N
P UL+HX\1- X, X- X

(5.1.18)
+l\/l-xtﬁJZH-t d(t)dt
plL+x N t-t 1+(t-t)- X
1! _ 54,0 LU ¢)de
d(t)+5£’i<(t,8)d(5)d8— 2 N -2 ﬁ
L dz
K(t,s) = OJ RN T \/2+z(t—s)+ﬁJ' (5.1.19)
t ° 9 dz(cdz@®)d30 ‘“Hdodzd CtetsUsas d@zz 5 o tisddztsisH) tcktteOsecds” dedzHdz . v

HGo j Hj dz0 L B LyCdE fryiipeh. by Mmasch 8= LGx ), d(t) Md Mlsj &3 * dels j ¢ o O dz!
dzv ¢5.1.18)ls @5.1.19)
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5.2. 140 d 2d0 dzgj Mis Oy ' tsdz0 tc dz@ dz@HIOREOS HEARY dzlsH iAste 2

[ SLEdv dzj Bs BBl € O deddrO HICSTid ersRIfiMdpSitsy 5 B zisd to
OB LOMBSdzj degdds. [MS' dz' §$ GBLEEYHO' 5! W ©BI' ¢ Odada?
&jdz BzHj B 20903 0ld W' CMsoOdzddsd ® HjWSdR 2686t Skk

14rRr02 yj BiMpki,. sEAfds o Asdv CgdsBrmls' CO' s M®; BIZH
tG ts 3.

[MC d Cd Hdv d d 2 dets’  dgo g€ @yOEKED to dztd ¢ it oL @y s

Csets] [fe@ flgd,’ Hid®dzd?2 odRtsed? h Ot O Stdibskte' , Ww¢
Bzdz ftod ' HASH' HE bsySd, L WwCHs's fplsiHdfs osodhutse
C il jLO odStdz’ 5! W o dzj dz' dzg' 2 dz' LB kzdzjj MO y ‘Otsglz0s d

mdmisj dssy HdMC ] lsded Az ot EHE Jo (OO SMNA,ME)2 kagisdrE ds s t5 Y ¢
EELIsON Zo Odede? HdMCtejlsdzdr odrtt' o. 1 PE W lsds ke st

0000 o' & dddid. 1 JMsOy' tdOedd iyOE Pladey & & Glazetsd o
fesmssesd, Odj 2 LO YOMtDK.u gH) & @2 \F wEShbe Qs sy &GOS dg d
dzj dz' dz' 2 des’ dzi MlsOy' sdzOtedzts’ L OHOY' BEHJ o9dedzvHOI]

V fithd?2 twLicOrlzdl 5o

odotted totsLIONSobkzs ls! fw Is° o d
o datsils'® dzj o' HsSR . I dStso 039930 ¢ O dzdzv
CEELEOREdRS 8o dR sy oOR (w§ — i, dz s
dzj o' HsRBdA HdMStjlsddr odn Y [teslsc
L' &S dafjded B . Qted, ©O) ' w o s ZSd
HgMCtejlsdzdr odatt' o, WGht BS dzj dzd
(edMm. NBO2HBHOE yd kd@isolz u °
dMmisj Bz o d' 2 dzedn  Odz¢ j btagC *X8x8x0 0 o5 yd
Cdvwtodidfedagz, L WChts Ctdlsk 7
dd2, NGB WdPhdsO ey biazs dzj U o o
& dz 2dzd R ' edgvdp BLRdzs 51 wGCk
L dzO2 H j dists ' dzlsj dzd o detsfyls '+ 6 0o o @O ¢t
skzte' . o °

V HiskEdd?2 ttL©OREdS o n«*»mog [ -
Ctejlsdz odhitted (w¢ M@sMsc —7 o o
%O tedf). 5.2.1 ota Rl swdd o o ©
o k' C LO & MO 5y | B[ ©)
BdL L& dd Mo’ ydtel kzdzw t dH21 v O¢ d
sd, b HEkZed?2 ©BLEBOREMS Loys wows we nymswe o0 0d
ntoted dzj o MBS C dzlsj dzgdo detsflst  tetsL SONM Se k¥ st MW dzO ¢
Atttk o' HB®E' ' dalsj dzmde desMis' tetsMs@hMso 2] I € figvizlz § t58f dzqf I

Eksolz dzj ftetsls' COdzdz? © L EGOREdSsoadn ksySOR O HIEH
dzd = OdzG j BtoO ydzd s o' o dg¥ dz' o duipRttdy detslzd dej o' dH-ttsded o WpiECIe
esL o OWL Odgdg" wWCts' ' Ldz@2HjBS Yy dzjo' Hs®R e j dzd yd dzd

V btejls' 2 WLtcORkZzdcod?2 Wdsdijdls L dzselz o' o' dz
hodHG Vigdo o j dMRq@zzdz® Ctdiskzte’ LSO sakéIs! MW WMt

mMdedesmils® , ' ojMm! BBeBYydmdzs e Odz? dzd?2 ftsydm fsolsstes ' Is
dzj BEZHj] HBMWEdkIsts BOYOddrn tjLid Ok 9.
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rdzv 20§ dMOdzede? CdeStojlsdetsets Odzestedlsdz 41p,ojHi d3
i=12.,n, i ydteSbkdvy' ® HdmMStejlsdd 2 o tfBstcO8 O alffRdzlsdztisds,
n=12,p, s=12 r-1,iydeSkzdvy' ' o' d dzdh HdMStjlsdzdr odntt
M;,2 M, o' HY tsos2H detSLeac OF Iz dz$ tg ¢ P, tkoBj kigls k.2 .k, 1 dzts d3j e d
HdMStjlsdedrn odhRtt' o dzO € tsdzls ZMy'2, Mye * dstioahjudsl®h 5o Iz & Btz

dzj f tosdzed € dzj ez’ S gkt o LSLLONEdSsodE ksyson kO
HCdd Cdasktesds, Nt BSOosfdd' SCodskzt O fMd v, sltdde
N - oot -
th0n ta 'lirM/iJ :'UO(MOj)nMOj -aad LnsW/;sr’
i=1 n=1s=1
i=12 n-1 s, =0, j=12 ,n §eds =Lr=122,
pr-1

.arj.'lir =-adal, r=122, (5.2.1)
i=1

n=1s=1
Hih =0, WChts LEfstasizled 2 totsL i gL, dzj "B iigc s O d 2 L @dzeztzy dzd 2
3O dz! dzO@ MC ZOHMS 990 Hh oHHIFSHAjldS dzs G 5 o R stelz  * dzls j dzfd o dats
Is 5 UM, 'dzO € tslols tAdds L t6 O 7 2 dd¥l s, ® 21 ddsstieus@'dzr dz0 ¢ dzOK' e @' Mo d H
Mod' 2 MgmUw' o' d desets HAMCtejsdzsets o dRAtstelz ' dzlsj dafdo
YYM, or2 ttLOREdS s 2 dBodj dldM, 9s? CEBL sORE @] s s
5=122 r-1. 1 dz¥ L 207 59 § o QR Ehted k2 B ' o dzv dadz”

D[ér'] VAL L r'_'2|_ \7'\/';5'18
= + ) f +
rM/;s rM,rél %1{"-1 i %121 mi¥yr-1 2: (522)

r=r., n=12,p;, s=12 ,r-1 r=s+1s+22

tc

) y!' sk fedfkmMCo &, s HdMCEjlsdd2 sditt k& 61
¢ ;L

qd
fls

1 & el kze Odz HdzZv BjLYdteSkzdzvy' 2 dtscts (GRAN ' U dedpy ¢
tetSHY J datss  -HOAIGHARH

CShts fodfbmisdlsd, "N sch@HEckOCEBYotss SELHC BB SH'
pdRtccosEts h Ok dzO di teBlzC wPozj I distsL € @ORE O dx&2.1)Mdz' HEk
Of esCMdd®z 0, fited (i % CMso Odzgts) MdMmlsj Bz ' dzlsj ¢ e Odz' dzd

fp(M, )W (Mg, M)ds, + FE(mw (Mg, M(t, M)ds, =-Usny .Myl L,  (5.2.3)
fp(M.t)ds, +fp(mds, =0, (5.2.4)

HJ
W*(MO,M)=W(MO,|\/|)C"DTMO,

1 (Yo-Wi-(X-%)]

o) (- 07 + (Yo - )7
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On, il dzstBOd  HSEMEUE do 1@ HVIjHEEY j 6] dzy’ Odz dzj te' o dg¥ d

drg{f):v(t,r), r(t,t)=r(M"), t2¢, (5.2.5)

Hir(tt) T cOH-b ERlsste ssycd, o w¢' 2 sLlsOhtBdaz LIS 2Mses Ldz!
fso' Hdzt® Chklstsot. Issyscd o Bsd3j dzls

[HIOSC MmMbtesedn KOk BOIdyudds Hso jHjdd vydo ko jte

oL f SH'" dzj dets’ " dels] degffdo desfls’ o drttsotsets Mdz' HE dzj RO
Hjdz LB ydetsfls & Ylinj dzOHzBE S, KL ® tweSLEBZYHO' Is! W, Ht
wCj fteshMkzoOdzdzr i’ o ydrn §dlOddz" 7 Bkdts B HEYJ
Mkzo Odzdz" Isj st ™ By dzde i, HO' ojdd¢d?2 LO sBBMWeEtd 1

dz'desf S ORd ].[ 1, 7, 10

100 jHjBs ISjfjte HjWEe' tjLid sOkd, ltedBOd O
sdudss’ BsHj d .

10 tdf). O5..62B.W2OY]des A.t3kzj hoduSsMmisj2 Isjy ' dOs¢
Bilstedyudzsdisz SO dzj Mg s sted ydesdslz o ' Htsd o dats iRzl jsBls ' 'S dRlsizd
W j eitalzy'desf 5o jtenisodn Mitstkn (fsdj hoadHCsfisj2 o'l
dzso dMmMtslsdzd - BEZH' 9 jdz; dO tdMm. 5.2.5 O 5.2.6 dOo}
9 ' Hftseo ' Hdets. 10 tdfp. 5.2.5 dajfjtcj tWfs,aRus], Tidg oyt jstc off-tsL
Bj dzls Ocdz' dz' HOwz'j Sy [ sd5kj tesDéd &z HOdz o [1,5,i7, 16],
tsB ydmdzj dz' iy de@ny jj dedfzj dzls Oz dz HOdz® L [1,5,7,16].

e

»»»»»»»»»»»»»»»»» Step =88

TS s TR R e e dt=0.06925
+++++++++++++++++ Time = 5.40638
***************** max dt = 0.06994

SUUT o Lo e e Sl L e

S e e L e L L S R G g T e B
E Sl SR R S S R S O o
e i R B o T L L s e s

PG - - - - T

- N R e

,,,,, v - - L T e ~ S

R W s R e e
S e e R SRR vy e > e e e
Bl e e e e e e e e e S
,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,
ol [ e R R S S S e R

B e e e e e e e e e e > e > > > > > > >
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Step = 100
dt=0.05043
Time = 12.88055

max dt = 0.05884 375
d - .
,‘xav‘:‘»:’ g -~
RN SRS =
NN T LA
R R
% ; 25

t d %523

distribution

C

NS

t d $.21.[16,18] t d $6.22.[16,18]
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5.3. [Olj&Oldyuds GBSHj & o Odedz? Bl C Ocdede® §osW

t sLedzV dgj dB3ts dzj dz' dz' 2 dzz L OHOYk L dzgORtsH Y j dedz? O tot
Cd2 LdzORtHdl! Mw o flsjdy’ Odz ez fslstsy’ * Hj Odz o
zOo dzj ®BIs' COdgdz dzj ftotsdzd C desets f ol dss o(sS tf dsdn@ deldj fr
Olsdmw L §tsMmis 'R dss MsOdalz ¢ MifiIsE s . 1 BRt] dzdev, MY ted Y
O ls: v, ' Mmlstkdkjdgjd, "t oadHkeO' Is: Mw, {§oddeds L C
CeddzO@ kO Mmltekdsj dzv. Jtedmiste’ 2 o' HiMBESlskzo Odzdz? L 5o dz
dhd gy, w<Cd2 L B M jddaf ¢ dazlddea(y ' tesW © dzv . 08 delstf @l6HQ O
Q, ' Hddzd {f g Jotgslodzfn © HElEsectstoz Mt &zO, L wCtsets odl’ §O
B N OEd®s, " s, ( ZOCOHE' B, s GELEEYHO' k! Mw § dzsMC O dzj

sifite sfdhj gt GOk df] L OHIA K shls O dzj dzO o d

[MS d& ¢d sl ¢, his dOB' €O, fedfemC O’ s v §
sktols'ds flstek dsj dzj o5 § sdzj h o dH S syl disy ¥O dp EE{iEEE df & d § ke
sEtkEO Mmistl dj BY 1sB7dzGNIY, 1.6] (®dMm. 5. 3. 1)

11 11 =

t d %31

USH ' OHOYO L dzOrtsHY jdedz? L BRto] detsects f sdzv  h o M, 5,Misj 2
Hdzw WO’ oditdlze s iw sOC' Edtse d:

NotsdzO L OHBotsdz dgv‘ to' oligw dzdz? [ Of ZOMO o tsB d&ZOMIs®

DA (M,t)=0, MI D*; (5.3.1)

LBkjdd (wslsjdy Ok O ftsdj hedHCBMj2 §twdkz:
sOdz o' HlsOt Gind bR

A (M,t),[Pa (M, b)) - 0 (5.3.2)
f cgf(M,L85,85,)- ©;

AfMis ' ¢ dels Qeef) dotdtslftls ‘g EC 2 h e dHC Sf)ls

Qu(t) Mmg
Mo

MMq

V,(M,t) = (5.3.3)
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Hdz0 € sldflstota] dzdz® o S s dzkz o O dMY bk dkse O dzj § tsls' € O dad

A (Mg, t)

Mo L

5534 ' M lsdipdzy, f so ddedz’ L OHBotsdz dgWisd bEdisPlz o' H
Is©O dzts tc dffXder@iadisso d » h o dH C sfMisj 2

PA +(M0,t) _ “(Mg,t)
MMy, MMy,

Hj L iEEC@ns gL Oy 0s st v dzOMylew BE S 0§ S sSEO

=-Uy(Mg) Gny - V,(Mo )Gy, Mol L, My, My; (5.3.4)

P*(My) =P (M), , Myl s,8s,, (5.3.5)

6) &0 ctfistedr St OR odr' HdsE B s, fijst,dof tsod dadgad
odCsdzze Olsd MYr zWsd P! & RSB Oztg) dedz’ Mis’ DrdM. Y BB H 3 d2dB s
o B¢ dM, sMYWsX' * cthisted &3d-" & R GBERdd dzsz B Iz H -

N tso d dzdzg® o S sdzlzo Ols d fywQ, ) dsts 1@ dadO Q@ det§ 'L o sfst ¢TI, cfize
T HdGsEs M &zO:

F%%“A’AWJF(UO(M)H@(M))@M 'é’dsM =Q, (1) (5.3.6)

Hoe 0, dsjiHdWjtoHime xOdilzd d Stedo €' s5steH g &P Oid Issys d

ANzdzS WMt BEH] BB "ECOBd E odcdvwH' f slsj ddy* Odzlz
S,,S,!

AMg )= =Pt

LM Tamg

g(M,t)ds, +
(5.3.7)
+iaz_ 5 H In
i=Ls, M, Tum o)

HigMt)T1h * dz2 dz' Mmis! § 9 JjSdsydzldlidiiaz s disddtgdglsiig tc L o3 dzs ‘ s+ mw L
Og(M;(tz)t) Th "' dzt dz' Mis! { t5Is Ydew) COeizkes ' H3ts W3y ety MQt,2) Ty J
stsys O tetsL Is O &z ovoaigpsvd dat dd3 a3 jHdglsdzd Mi*""%ﬁ O3 ts d3 j2 dsiz@ Isis  1f tisg &
LOHBSo Bdz dgs 5@ MW

gi(Mi(tll‘)!t)dS’Mi(t'f), 0¢[ ¢t,

M, (£, 6)=M;, i=12. (5.3.8)
UV Hotsoadd3 tcdgdr L OHOYOR OjtetsHdddONR ¢d Likzydsts o9 j
o dzsinds® Cthgdde@ ¢ tef,dpdfl2, V¢ ' {ftsn Hdddid LO Htoy ddass
' H "' fzsizislipl” Odz' 9, IssBIsStS
oM. =gi(M.b), (M, (t.1).0) =gi (M, (t.).1). (5.3.9)

lted y! sz L e y@zddf cd OO OJj teBH 2O ¢ d ttsL ¢ dzv |
dzdr hoduHEtsfMmisj?2 w¢ ctwOddydd?2 odf OHBLELY ot tedsto sdtsH jn d
‘st fw eodhtsedds h QUM tzsM dhd o gl Cd L O odL dzOY,
ydzd &3 3 ¢ Iz o Odzadz" slgtfs,dill ¥ Misfy sl Glsdz § jtoj f OHk IsdMCEz (
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E B56.65)50 ckfisddO ' Hddd L0 kO o fg,ts,HEsds dz0mn ls oS
dzdlsd o' d dzd B odrRtetsoddid " OOB], o MVCM,; do'lz&Odzls ' e
fts teO® Clste' Wi yOmlsddesS t' Hdded, L wCqdsd otsdzd L B
Hdzv o dhtetse s’ ' dzls | oz glRdzts GO’ BEzO 1 j dzj dzO R
d (M, (t,0),) =d (¢). (5.3.10)

Fdzv heodHCBMmis' tolzfotr), o ' Wif iRt ctists Lols{G etz ®) dzd 2ts GH * Idztdy
0jSCbB@EEX ) +y ()] LERO k:Mmw LO & Myjosssboda,R: Mk
L s

dr; (t, B )
rlc(jttt) = iV, (M, M (t,£)) @M, t)ds,, +
L
+<":?1 ﬁ75j (M i (G2), Mi(t,f))dj (¢ i)\/xiii(t,l‘ i)+ y]ii(t,t hdt i+ (5.3.11)

j=lo
+Uo (M, (t,2))+V, (M, (t,£),1), i=12, 0¢r ¢t

ftcd odSsdzOdedz’ s YRIBY sots’™ bkEdksed (HJo.

n@e)=r(M;), =12, (5.3.12)
Hir(M{) 1 tOH-b fRlstste MssU@d oV,(MiMs)leo d L dz2O YO Is* MW w@®- L OF &
9 0183F,9]

\G(M,MO)=iyl(M’MO)r- Xl(M7MO)I,
2p

réMo
H 3 (M,Mg) =x(Mg) - X(M), y;(M,Mg) =y(My)- y(M).

O BOESGE Yds o L GEMOMs). Mw & jSU IsOmd 5B b df tisae@s i -
fosl' GOMuz®BbLH] osdeEdvHE

My C"FVg(M Mo)g(M,t)dsy =-Uy(Mo)ny,, - Vq(Mg, )Ny, -
L

Mgy B ¥ (M, (00, M) ()2 () + yiE (L), (5.3.13)

i=1 0

Mol L, Mgy, Mgi L.

[MS & ¢d fs¥ d fsyds ki 'L MsOdkz hfsss:,
YdeS vy h oo ik OsEipls 'C St sz 0 h s SRSfdzr ' edRtse
we g2 sl dzls Ctsdzze O dmw o' o dz s
2t
p(M.t)ds, +& P (1) X2 (L) + yiZ (LE)dr =0, t2 0. (5.3.14)
L i=10
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LABBSo O L OHOdts GBEsEpOlet @wOefdg odcecdvHi

e . . _
anMo CﬁTg(M,Mo)g(M’t)dSw +U0(Mo)nlv|0 +Vq(M01t)nM0 +
: : (5.3.15)

+ My, @ Vo (M (00), Mo )al (0). %32 (t.8) + yi? (t,r)dr'édswo =Q,(t).
i=1 o

L [1,7] (cSOLO@GEBsHEG o bH dzd3tetgd G i ISR 56 5 ls s Ugh g dz

dz' Mis! odL dzOyoO' Is! MW ' o dz Mmiss
dt)=9gM;,t). (5.3.16)

v OS¢ dd  ud dzts dsizls j fipdditils) j tai Gz te © elzeA@z81R)i (5.316) f 5o d dzcdz®@ B Iz Is
csdra Odzetss o' Hdzsfdats * dzls j dzffM b) dDiisl® dmj B te tsaly G412 Me@te bz 5
we o By O] It HO jtedpiy dzf ISl @Bso@mizO[ Hzj BB R OH dz' flst L
y'gM ¢azofm' WikdSy' 2M, 8Bt dxPs Idiffds ) Hsdea'd 2 dfs 34 dzls
¢ sdgy, 0.

{MC" dz ¢ d Mmd iPSIYE.316) @D ddz Is d Y @ kdzjls | s d & OdE Y dz
udmgj dz dets. [ dzv L OHOY Oj teshd tipp dstc Gz a@ t© dada® ) ks O tf &~ elzdnaf fd
stsH HdMStejlsddn thMsBddetsMmisj?2 (oeditte o) [1,5,7]. 1
pdzjdats 2 odeEdzvH' fitsfhd Hiso datsfirleldt, mijEisC toPE tzdl s a3t B d
YOMBRiStets¢ L O yoOfsd. v () dzde8dbese@tizOEp d? s BBERY §
L, LOd" dz ' s Mmdmq gl ssdg g, ooV 6}, e hje " HiplsOde 5 Cte(
st YS OBd totsL s O iz's Qaigdzy d3p ¥y B, Biplsdetizij dizve s v Ho sdBBO fd f
e " HdMSCte] g D, odFLB @, Gsy ded?2 L wCdn o Hitde O Isi fw
] zO o tL tOMEAZ Bs * [ S Bzdsd o dzr &z HIMStejlsdz od
sjdmdedzg Mis!: L yYoOmsd, kB dg o st BOE&LE dzS ts olsf 2z Gty d3 ot
Lis i=12 N, Di,,D,,, btdkz "t ydebf@y,ym=l2exflsts sntsd’ L
BjHd 7 GSLEOREdRSe R QL2 N, totsd fif Oster)' Itz ¢ Iso s a0 €
W'dzs LO LOCtdsd, 8 wie'dl dz2OBj L ykOh o Odzdzy dzO H° dzv d
dz' Cdd5 ©OH' EMsd Sl dsa deO2d diSMe3 | BXMNELL o WCdrRn odCsd
E BtsdzPd totsls GRD Gzt sL s Oh 59 Oz’ o'y MM Hdz' &8 HJIMS e Isd
M, SL SO Zo Odzdz? HdMCtcjlsdzdn oMy BEEdicBOchY cHPE L b

BHdZ "¢ L GSLEQIE@S B T chtyEsd CoOHwOEZGE Mi&]
' o. [ dv biet, (5186, offfisgPhidH dzetzist Lt Qs zOB o @1 Is
H' dzv dzs S Dstsoj¥idzd. | SL ORIz dg sp=02 Jpsoyked 6O 5! v o @
sz yj dist’ Ospuzsy’ H sk waf d DSzt sy b dap@izlsios " o d H S s ls
wed2 dOB' g0, kO Mdmlsj &g BMssddetsmisj2 * odL dzOy.
Coy dzd 2 L OOk &S sod?2 dsdgj dzls, Bd o ddzde tesLodWL C
we' o' HY S0 H OIS ‘o d2v(ERIFGNEHEE.OIE) dzd 03
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N 2
a MMMy, +a M/(MC/?’MOj)Dk,n :'2:0Uonw|0j - Ql,nW(MOJq’MOj)-
k=1

i=1

. (5.3.17)
2 et n g . .
-aéa”/(Mk,m!MOj)Dk,ml} j=12 ,N+1 j, j,, n=122,
i=1 @m=1 u
Pel 2 i g
a & MM, Ay, +a MMy, Ay )Dy,0Ps § = 20Q,, -
j=1ei=1 k=1 U
Peza., , 6 . )
- 8 68 8 WMy, Ay )Dy 1 8+ 20U Ny +Qu MMy, Ay )iPs |, (5.3.18)
j=L Bx=1Cm=L - ]
Ay I s, n=122,
N 2an 0]
ali,tag@ bng=0 n=122, (5.3.19)
i=1 k=1Cm=1 =+

HJQ, Q,iBj Ll &3' todz' dzlS jsdeff d apdetfddsifiRC sz 0 Odedz? SO o dIstcOls.
o' Hds on=usBRZj Wk M), UM, A,) i izt BOd d2 S B sde dasd B Lt
Misj2 b tL©OREds SMYEO Sadt Of ditf s Wi et 2@ dets, wC' ' da
Ctoj Isdad a3 g WAME Qlks]), MM, Ay)T dztste 3Oz dz' S s tsdzj dalsd B j L
Csfgbdr MOKHM, ISAFEUC W E" " deHEC o Ode' o ' dz' d2gf,dBd dpitdothy Cdims) s
m MMy, M), WMo Ay) | deiSte 5Oz dz'  Csdsf sz dalsd B L oy 5 tedats’
Ajo ' HYffse ' Hdets, WwC' ' deHzC 5QQdE, i Mo HeY ‘dAtplsy * disg ‘dafin@ e i

stsdd of' WdMEERENY D, k=12 m=122 7, odL &Oyjd o
t=t, "o dHSC' Mis! & HNsef tas i 9t ks toufy' 20U dz0 Mkt j e s gy

Uy V(Moit,)© hodHCBMmisj2, ' dHEZSoOddld HdMCiejlsdddd odn
- o N 2an ., 9
V(M) =Ug +V (Mo, ) +a V(M. Mo) 1, +a g Vg (Micm: M) Dy 1 8- (5.3.20)
i=1 k=1Cm=1 k2

CShts 9" HE®RRO OBMBdzE sdzO "N odHC ' Mis! T BlssCE © HEBS9 '
stso ¥ yd s =AY Ocda®dHzyLOdzO YO dits CtsJ W' y' “dals sdmckz o y' 2

PMoty= " Mo)=Fo_y gogy . oM Mol (5.3.21)
r=—2% =
2
1 " HCte Mdzd Bts, hts © HBSHOLBS HB ftojHMIsOodzj dzdm @
dz LOYy'® BBl COdzdz? ftotsYW ' 28 HORZO LOHOYO MkzftttosHY k2
¢ k c&sdj dzlsd
R, (t) =- 2}/ (M, t)V,; (M,t)ds,, M s, (5.3.22)
o tdady® = o' HiMdBBsC Iskzo Odzdzw
R0 =-Q )& (M,,1), (5.3.23)

HiMTlssyS O ttsL d3' M jdede" o' HifBIsCIskzo OYO.
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I MOz R o) Isdstsic ' ydzed 3 ftecsHiso ) j dedgv 3 d3d stsH ' o, ot
wWedn dO9 jHjdts ftsBERZHEBSO 2 d3@As]] dy@lésd vadpddetc tSmdrzjdddi~? sB 154 §)
ftosW' ' dz¢ L ftodimteswdd o HificCIskzo Odzdz" IsO diBj IstsHd &
BilstsH' & totsL o OwWL Odgdz? yY! sets ¢ dzOfmMkz LOHOY L d&jIstss
tesLo OWLSE LOHOY MOy’ wsizpGudsdfthncisf otdsels "te¢ Gidfddats v ° Hyjd Qiziz/ dzk
H'EMO L o  Hif3cC Iskzo Odzdzgv d3 L tseo dz' hdz sets I BIssCE dz2O0O dz
LOId, " & ygeoO 'telis'tpw W stc Bz dzts s

PR © R B
a() 23|nj+2pctg 5 +C, (5.3.24)

Hij ,ibsy¢ o0 sHdddydkses (O, o wWE'2 tsLIsOMNEso O0dd2 o
Y ldwy' 2 dzj , CA0t (5S8R g ts Wi ls 5o k¢ (B324W Stelssz daslz © B o

Hdzw o dL dgOyj dedzy ydllbdvy ° HdMStjlsddr odrhtt’ s, wC
Yi=Voj
1, =2+2cos@-y;)- %In sinTOJq (5.3.25)
p

Hiy,iCkls £ dOftew Sk ctsHddddSse s’ ks Qiztedd jd§' bofis teitty, O
2O te Qo dip Had iFC ® ) s dzf3, (£ e BEBO CtsteH OO sySd LS

L ' dzs | dziod e HE M 0 0C d fktsSk, wWed2 dzOB' ¢O' .

10 tdfm. 5.3.2 fsC0L0d0 L f sHH/EIZBO dZ2j dglS | dizgd oz
yddz' tehdels § dzid o dztsmls * h s  g5RB24K0Odg | g tc jL t©o dECGs oS3z flas®)
COREdSE tBl' COddz? Hoodd3 tedzsets s' 2O L skbMBBEBE
Lésdz hdz' seB=F slstfdclHd tc' o dsd tcdasdBz totsL BN[-07OUAAN Is § diz dats jz
o' HIBBC QENOYOLIM. 5.3.2, 0) O L o' BiF¢oss ks P
"so OdsE s o L EHFBAEN Hed i SSBY 2, @) 5C1 ] isdEd GOk @

ssHsdz HdMCtjlsdzgdms odrBtc' 9, HGBIHBRB.ELESHYE" Is! v L Is

— ' - . |
2.0 [ ‘ 7}"‘\"\'.7 20— - ; ] ‘_77_1‘_4_
‘ 7 N\ Lo
]‘[]L opooo i_ 77[7[_ | _\; L0 50000 ; - %f T {}1(
| 7 ‘ 1 g [
0.0f——t———f—1 i 00 —f— —l- L-——“T
/ - J o
W, 1A
1L.oP—— —t = 10R— +—f e
N T i ; 1
AN ’ ‘ X / !
0k e - 0o— «_.!._/_ R
L || _ I | 1%
0 n/ n 3n/ 2n Y 0 n/2 n in/2 2Im
Q) B )

{ d $.3.2

sjfjte BSYdhjds BjlstH oL wOREdlE -OLOClkjtdfhlsdS
Ctsds, Ctdzd ftso ' Istew, WCj o' HiBsSlk' ! MW, fositsHJIS:
LOCteddsS. ¢S fdS kO odSstedls Odadz OfF flodsi @ dOs yata] M J
sjtedfisdSd Mddsjls Npwadei®E dzf ey tedg® 2: 1) BjL odSied
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B ~rOdz LOY" " ; 2) L odSistdMmMlsOdzdz" dz Is' dzt € d o HMMBsCIE
B' dzOy' ' 9o HidsClskzoa Oyo IO fMistclziyp G d Is §f kpkdg@= HQlg @idaf,
sy ddisd jWjSCldeds Mis! ftedimistes o, wC' oditteGmistsolze
. hedHnC' Mdedr CtstHddzO0OR f t6dxy dzCizlojdetsifi3p; Caads CdrO ~od o
9 dHMsSHEZdG] dvY o B OGO K &Y d 5" ' UAsOKY df Is|tc® Istgd fif).Is teFz.d3
fs5COL Odets COdpfx) iz ISy totsW * dz¢ B j L jdzjtecjlsduydets’ d3j - Odz
d2" 3 Ltsodz M de 561 §098TdER] ah@Rpges(eds0 2) O Ctds '
Clizo Caafiar sz d3j dz2¥ 'L L OH dz' =30 R @ E0,e6 ' § =005 € Lisdazd

3). 10yqdits, Nt o tefgddsiteds 2dz' 0 * dBGRAIEIC jlsClodudz’ h 2. | 028"
dts’ Mmddd o Yy  tdkkz oadfOHSCE * &OMdk HSsd M d dscs |
%O tBls' COdedg" o jtendey 5° o] ten dz .

CJ"

| (}'

3.0 3.0——— —|
/ //1
5 0/ /,/"2 N /// |
1 ﬂ/ _ _'_._.1 1'0_/"‘// ‘| |
00— 1‘;'.0 8.0 120 « 0.0 30 80 120 «a
0) B)
t d B33

156" ¢ fMytse d dg* ‘ Is! MW O o jend fsW' & LO |
H' ' dzs IsdmSk ' LSt LB d hbk'ls:fMw. 1dk' COdedz? Mlstel d3j

ssSk ' L& dz' dsCOd dd?2 Skls OkOSd bE®Ht btk doh kzE
bfso ' d daj dedz" §slssCl LO bsyCsy o' HiNBsSIlskzo Odde?  dzO
@O dzdydz 2 o jwhnde . [WiSlk o' HMBssSlkko Odde" § BlsBEE

Isjtc t5BIS' ¢ O Nailzy POl2skisiy dz  SEN@WgSd e totsL f sH' dzz IsdMm¢
(tedfm. sEd3 04 ). do'sH tff s B 20 ftso jtorndz ftetsW' dz¢ fted
kO Mtz dj drtes S &z2 5dBSE dz0 o jtend’ (s ds
O BjL jdzjtedjlsdudzs’ d&jaOde LOYy' " o Hfte Hdzs. [yjo
Clizo @dgdgrsS 2 dz0 HBsCtdlsduydzdn SkZlOR 0OOSd ' B dOMs!
H'W o' HifBsSClskzo Odzdzv  * fdzz® o B ' dz'(Me d2fn . y GfidHopd® . 1o jbtd AHd
o' WG =094, Ctodd X, 2043158, =009) . 1B’ d2 hjdzde Cj¥' Y dals

szo Odzdzy IsO oadHEkzobk MmMlstkzdizjdzv o©jJH] HES § " Hodh jdadzw TMls
Histtted MC tstej dzdzy § slstsC 2.
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0.0 —— —’Er-_z_-—:‘_:*_:h—ﬁ
1.0 1 /v“’)z:;FQ/:PO i P-—&rﬂ\ﬁ
0.0 0.2 0.4 0.6 0.8 x
t d §.3.4

Sto'bds G 5, L QEfES Qzdivz©  j dzj tec j Isdydze o &zOfisdo shls'

Mlstczdgj dgv, ', ®Blyd, Ht LB dad bjy' '~ ctdzsodtsets § It
ftotsW { dgtfy. HEL Gdzpy Ggsifl) Hdzw L dzOyj dz2 C 5§ @ =0 Qo0 o dls
;@ =005'Q,=005Q=01"Q,=01( Stedo* 1, 2 ' 3 o' H§te Hds) .
3.0 I 2.0/ = i
1.5 — 1.0—
r-’-ﬂ-.-‘-_.—____...-d-"
0.0 30 80 120 a 00 30 80 120 «a
Q) B)
t d %835
cS Bkt LOLdEOyjds odhj, bkjuy v MmMbtozdjdv H" ' o

Isets kdfisedd jWjSktsd dzO ftekSkktek tBl' € Oddzr s' &
o OMisdotsmisj2 fsW' d o' H CkkO sdHkzal Hiflsel gD S kG
g=45, Cwd@dC kL Reugo" g=15).

50Cdd B EEEBIO] BOId YUdzO BsHj d' B’ ¢ Odzdz? o5l o
Hdzw HoBod | tdsct {luysiE i HiZdO d defts's His ‘Hisd deds d¥® s+ daC
ddlsd jWjSkdods Mis! vydn fdimstes’ o Hdv LB d " jdedgw o
BOldudzdn §OtOdjlste' & fosW' d o hqsC' 2 B d&OM' Tt
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5.4. [OljBOlduds GBSH, & o Odzdz? 6k oW dv, w

stsdzdo Odz! dz' tkrnd Stoddztsedr o jtortdy LEflste’ YO I
B' dz h o O taifpd of Odzdz? dzsf Olss¢ IskteB sdBZOM ddz, ¢ sdzdoe Odz' dz'
d&z' sls" 9, O ISOCty tjOCIdoadzdr L OSteddz$ ' & *° L - ndey
LOYf 8B ¢ Odedz? W dzOlsjtckz © 08" Oy' sO t©0O¢ jlstsBlzH zo Odzdz
W dzOlgj ta totsif o[ @z Ols' s 9 df OHC OR Ctsdzdo Odzdz? o' HB kO O Is!
Ctod dzts§, s kg ©‘ Is! mw , ©OCOs iz Odng 'd20] ded@Cds Y tiztseLdzj d3d Mgz o tSte§ ¢
nO' st v  fGHRe o dzd o 53

I dz Uiz U R B HOdzd?2 yOfm ksjstejlkduddi &jlssH' o
tsH]dZOK Yyddi FO0w0Clkjwdmisds Swdd ' Cwddsedi MmdMmlsj
fEmS O85! &Od fMis' toesydn Skk's 0OOSd, OG{EMtsdH S
Hdzv f.0CIdSd ' Mistslsdd? ' dasjtejm MisOdesoe dzwls: HOdz L

[ SLEdv dgj Bs § dzsMCE L OHOYE ftts daj MsOY' SdzOteded 2
2 2 dzj flsdMmdzde’ 2 ' HddZ [ 3, XOWG2AW. d3tS die it ddepts ol REAs
O tew BCE L fsMmls' 2dgs® hoadHC' fls® *° SHdESYONds LH' 2f
Codesds, Sto' &5 sets, oW d &syj LH' 2fde s0lsd ©Bj Gl
WL LOHdY B8'° coflstets’ SwshSd fsW' d MoisHdlk! od
By j Moty o Olqd fddk, MNYtv dEeddz so caf. ¢ § shlsk{ Od
vittjlsdud® &sHjd Ikjy ' BEHE' k!fw LO O ddid t
ifsojtnd fs® d¢ ° kojtHdn &jy §jjHBOYOS 5!
idz0 LOHd 2 Cttsdy' o]t mne s dtshsizazPiss 's fizisis Ot
O bdmS dzjf jtejteo dzd 2 ;

Todrtetso O f j dzj dzO, hts MeatHdIs! "L LOHdy ts° C tots 3G «
fsojtondaj® IsOdzG j dzy’ Odzt dese s ttsLtcdolkz heoadHSCBMISs' " H(
TdzO dzj MS " dzyd dedz' 2 o HMMlsOdzZ o' H W' dzg ° odnrtet
HEsMIs' , W&htsddiM] dZj i3 SO oadrttsotss f jdzj des¥, EkBEZ9® O
W' dz6 IsO fjdzjded * ftewdlzesls: HB dzzdzv dzO dzj MC ' dayj dadzts

THts fsyOlsSk ttzrnlkz W' d¢¥ odmatte’ 8 k2 t° Hddz dzj

1e  Hdzs L ShisOddy ¥ kdsetss ftod LtsBdj ddn §tdfL

[ OCtOd O ftes Isj, hts jy w ofMsHd L0 sk djd
o kM dOMkyd sdjdsd yomkz. v OC dokd s i sl a

B0l j GO dudzd?2 Of OOl kjste' ' f§ljdy' Od dedr Isjy' 2.

1 jn0OItse ZOMis! (st 5L 0 fosl djd, odhitssss
fd Mis: BiD & st s s pOda®y dS@)s= LUSCsE)CL,  Hf) T d&BJ 1 O
oW s@yiodhtese O Lijsdzjjag@dy. zodHC' M ik ksysS ft
Al MM i3 ¢ sWewJ@al,).f 5L d20yd dits

[ ™S dz € oD eEsjjLus §'F tets o O, OstistllAffieidlz ‘ B IAfHs s j dzyF (©yz),h o d H €
k0S¢ q2, hts

V(Mt)=BDF(Mt), MIi D,

we odffdzdoO' L t' odgvdzdzw dzj tetsL tod o desfls’
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P?F(M)=0, MI D. (5.4.1)
) Slsj dylf ®ezddzj dz L OHBSotsdz dzvilsd KOSC' CwO2BBo' Lkdsoc
ibsolz dzj f totsded € dzj dadz® 2O 3 ¥ W dz
BF,M=W,n), MIi L) (5.4.2)
izdissolz dzj Jtetsded € dzj dzdzy dzO Iseo jteHdnm d3i X On
®FN =0 MI L; (5.4.2)
iz Bsdeiz jtoj oo desfls' IsdMSkz O dstedB3Odz dzs’ MS &ZOH 5o
(BF,n), =OF M ,P, =P, Mi s(); (5.4.3)

id@soz L OCOMOdzdzY LBERtEjd hodHCMIs' dO dgj MS' dz
f 4 dzj ded

lim BF|=0, (5.4.4)
R-Rg- &
HJR= X" +y*
Tedso z iclzGis®dM! Ctsetts dzO LOHdE 2 odr ' HdZ 2 Ctotsd3y'
®Fn),=®Fn)., P=P, M=L,. (5.4.5)

1 W Lduds’ sMsOdseSd LOHOY odfddeOsls! fsyoOl
i fsyOCsod?2 dsdj dls yOMk foshids dplse’ of judsidslzd odgj' d

Isd u
S(t,) =Ls CL, (5.4.6)
ik fsyOlsSCtsod?2 dsdj dzdls yoOmkz o Hisdd?2 slsjdy' Odz d
F(M,ty) =F,(M), MIi S(¢,). (5.4.7)

[MS a2 §d kR §oyuddd' k! mv 'L MsOgden. M sCss , ks &Sy

1d R0o@ME),MI s(), i ©OH-DERIsste IssysS odntmars’ O j dzj
r(Mto), Mi s(t,), Bfdmkz' LsySk fswed fjdjdd o ftsyOkStsed

SF(M,I‘)=VSf, t>t, (5.4.8)
t
r(M,t) =ry(M,t,), t=t,, (5.4.9)
dr __dx, .dy “h . : : -
HJE—IE+]E, VihedHC' Misy yOMmisddes¢ te" Hdded, W€ dzO dzj >

(5.4.8), (5.4.9) odSttedimsok' ' v Hdv odL dzOyj dzdz”

CcShts Ielsjdzy Oz LBERtejdets™ hodHCtsMIs' L dzO2HJ dzts L
f syYOCis@Istso s° LIPEO4: 9) 5. Bstl'BX ifftsdwdZ@hdsd L &zOy0O* Is! mw
9" Hs3ts, ' dalsifj OB @ @uzsOs BN b dev dzr tkrlz [2dzjtO. v dgj ez~
B cdesdBz o dedzvH' IO ffted o' HffkIlsdatsMmis® L iseodzg hdg' 7 BOT
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P(M,t) =-V3(M,¢)- 2“:(;1'\";"), Mi D. (5.4.10)

I dLdzOyudoehd §itjfOn IsdMmMClk dO o jtwhd’ sl dv,
©0OClj wyMs g% 'dy' * dgsd Mddz, EBsdkjds o, O OCHY Ctj¥' y
(ssr).

1 slsjdzy' Oz hodHS M BEHjBS "E2COId LO &jlstsH®
F(Mg.t)= ffi(M,1)G(ryy, )dSy, Mgl D, (5.4.11)
s(t)
Hjgih' dz d2 Mis! f slsjGzyd @tz ts dzd dzeizS yte W M dzisdzdzt & @FOEOM O,
rMMoz\rMMO\'thssquzo Mg -C ISASHe®E 'y ' 8¢ L O Odz! desdsz o Y OH S 2 My
Odz' 9 6" ' HiesHddzOR' Yydedr thsBdzdesMmisj?2. | sdd { e ddzdO

Oz hodHSCtM', "t adfdzdeOsls! L W' Ldydes’ fftsfilsOdztsse
Isj dzy’ Oz o zO@TLtseglr Iso d fl2OM Sz Mis! ISOdze j dzy’ Oz dzse 5 to
W' dzg ° o' dzt dzg 2 eodrtetse 2 fjdzjde, O IsOCtsy L Oc OMOda

sdotsMmls® dBOsIs! Yslsjdzy Odzd fssHe 2desets h Otk (M Otlz |
Edgs L OHOY' Bsy dz0 HsBscIsdmw it BOdedgy C'd * H MR OdAsHIE 'O { Sls
A9’ bkddsed HOMIs! HAY L dz0PRHE jfinidfvl ftalS (iiflsdsy ‘cldgld dzb dziz
dzw dzdzv .  [Shp fis dlsf ' sl j dzls © ) g AldsD dhdzls j cteOdz d2' 6 o
LOf dMmizol®Isdh & azOnd dzkz Idaj dz®© | digs| j HAGAS @B dz ©° L OHOYlkz. v jt
Bix' (5.4.2") k odfOHSCE ftewdtsd d 2dedr @iy BEHJ BE
9 HBBOY jdz . ltd yY!' sz o' HfOHO' dzgitsBr '  Hdz Ml E f
GBkH] sSBEZHBSI OO IISOSdd yd dztsds, htsB kEdiiseo © -w(€C5.24. 2'
" dz dgfsdg®,'Cs .

tsLedvdz dsts Hdzv MY tesh j dedg? o i EOMO Az B s T BOC Iz ¢
(5.4.2"), IstsBlsts 'Lbdz' soa0Oded?2 ftesW' dz@ Ek dai MS " dzud dz
BzHj B3 fsHO0OId & odcdvH' flsjdy' Oz f sHo ' 2 detscts

_ 1 7 a1 0 .
F(Mo,t)=—— p(M,1) InLgdSM, M, D. (5.4.12)
LsGs M (?MMO+

1 sjdzy' Oz (5.4.12) kO 26t 8 HdZ BOsI! [OC"

F.(Mg,t)= = ﬁg(M,r)(rMM(”nM)

LsGs MMg

dSM°;g(M0,z‘), Mol L,Cs, (5.4.13,

1 . . - Y- (X - X)] R
DFe(MO,t):i n ggM (M’[)(yo y)r2 ( 0 )JdS\A
LsCs MMg (5.4.13, E

1, - . ,
TS0, THYE, 1)k, (MoZ), Mol L Cs.

sl fedfzmt o L@y On Ot i POCKI) by (8 ds® Vi, i, |
fsn" Hdz f tsof Ootdsdylgy Istelz
[ Odz' BkzHj B3 oadSCttedMmissolzeo Olsd  sL dzOyj dzda"
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gM. 1) =gk, (M,1). (5.4.14)

]l " HL d&2Oyddis, M o/dUcEO'LGC G'ddy’ figWc OH ' g fls@L s5d3 H dzv G 6 O
psets MOl ' g p)amdMd)siie'Cd2 dajfjtejtee dzs tesL f SH ' dzj da

10 dh j s CtcO2tsealz Zdiselz (5. 4.2) k2 odcegvH' ' dalsy
1 . (%o = X)xg, + (Yo - V)Vh,, )
— A 9M,1) 2 dSy =(W(My,),ny, ), Mgl L. (5.4.15)
LsCs MMg

{ sdva 8¢ MddeGzdzv todetsets ' dalsj ctcOdz detsets to' o dgV dzde” o
r dzv o dH ' dzj dzdz® L' CHzd ddigjctHsB rtc BiLdBS 9 C OL Olsd § dzOMdv ¥ isdeS y' -
sdzOfm WEdzCy' 2 odL dzOyoO' Is! Mw W' Ldydetst MisOdese €58 L

cS Ed@gsok, M LOBjLYjuk' " Hddd?2 ttsLeodwWLBE, o(d
hodHCBMIs™W CisEllze B DS dzlz Is s A3z tas AU e ? Sttt tali2z, ' h tpdz' v
M0 ( ZzctcHOkzEQPddzea Ode®Y d3. (5. 4. 13, B) GHJjtey ddBs

i, (M,£)dS, =const, (5.4.16)

LsCs
OB s

fp(M,t)dS,, =const. (5.4.17)

LsCs
[MS & ¢d kR §tsyOe fpnst=0L MOk MisSss, ki

I HL Oy d&ts, Mt o d¢ sde®kdso M €iplstsdzq bz 4s BYIs A tedL o
dzse s L OHOdzdz" yYyHEgHdz¢ gdzszic@dsB W £ d2 tatsfdzt® tsBIS' Yc
@O dzdz (5. 4. ir7BC tealfiplo O @tz lsstOH | o of Ctisdiizg Olsd v fted B

l1jtejH Isdds, w¢ ftyOlsd tetsLodowWLkzoOLd t' odgW dedg (!
WEdCgy' 'wWCO odfdzde O "L LOcOdz des’ ftsMlsOdeso € d L OH O

YyitejL HBo Mgdiz digguS b drthetsd jffij ddsdzd so ' dz' dzd?2 L
Cd?2 Ctdlskte. v o' Hto' Hdsms' L kjtskj Bss uisdhsdo,
kol t' Hdded, ydSkdvy v heduHStsMs' 5 Yy s@kz Csdsk

;W@r:;ﬁ)FQr:;ﬁF:;(F_-FJ:O,
OB 5
i[F]=O, Mol s(t).
dt
AW " adg Mis! LBBOYO' , s o LYy oOr odrteots’™  jc

WkdSy' ‘¢ Is'd Cd CssSteHddOk ydn bsyss.

dbdzj L ,0b.ddi&dfo0O’ , hts
[FIM,5)]=g(M,¢).
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