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.Lfa, l2.u,l, Jti:;lt-,:ll J5l- llJ-.dl-n;,r. cJdt, 6rt" t;.5iar- Q:; JUJr-

*-o J{.,;'sl}'*:t ii slJr el1 afr^:f,r. ur'-,i '515,1t:i orrii 6t^r:^lit,jldJl-L
l:rsT 4;)l 3,6ta+-[i; '/,t l;21s, stl uilr:^ riU cJ,it, 'tiL Jt,i;;lt- JrL.-l|.t,

,- )ll 5,(O-O) i):t-.pJtr o:l:,Jtj.; u.l; n.ll-\.t, lt.rrrt^; l; f,V.s,Ytf \
.lr.,ljft,..t,r.:sn r:.+)At ,szlitn;lJr e! 6l .y L; ri st,-r>9 jt:19,-*- 1l1L;
,.*>)! l-rr-J7J51.,.11.t" L;ru3lJJ'(a-o)ll5lv;: Yll tZ 7gl-n, Y'f t tZ'

iy,-)sT s, c,a)Ar Ja>ri ,s\f ) jtJ; -9 trd.-ti ,-i[;."51 J L,-ilJ..l

,,-(Zf'+\) vR+z,rR (r i-a)

(Vi-O) i-l5L.15 ItsVrllri r.!t, -l:,1, Jti:;It- J:t-..rl-t ;11 r(;-Idl.rr
s> I*.-21 ,i.J:l) -)lrj .5;td.J:.':,t, (f O-O) ll 5t., -1lr!.1t^a c'.^irir, r-!-t,

JA:arr {r^ii el 5lre 5;

Z, *Z,sinh 1/

z, -11 
lsinh ^tt = zt 1llfl

l Y Vzyl

zt _.zsinh 7/

^ll

( vv-a)

( r,t-o )

c>ul u:;1e,(sinh !) lll ilo- .c,.-l zl lt ttl 2t s L;,,tfu;l.t .l ,Z 7T s5 S
-t- n JrL. .r1-9 JIJ:. u-ilr.l [; 59.:, -,;e ,sT;t.r,L .r^h n ull.2;, u;ts^,1 6



o;.rl 6k*-;,,f)-f. ;h t y y

-,:lti:-* 7t tr;L sinh ^yl sl.ti, nl cli1{r,-t li.6lr, ...L-T c--rr, -t:! Jt;:;t
gV n.llJ. ;t^a cl.ul lrL^,r! lri .-,*;l-u,t rf t^;i L- alJr5.r" ;tl 6rlt rs3iut

.Jr.i,t, Jc-r;. Jjt! Jtrll Jd.:ll veti s!_f\ J;l3ig,
(fa-O) iJrL-e5 .s> lt V o ytl si rJ;t- z.tll" 6)l2t 15la+l) uu1 rt 411,,

l;s:{ 's' ,;l,t (f *-O) I
Z,Y,
-r-+t=coshy/

Jr5.r. r1;1 Z' ,sEa: Z"sinhyl i:si;3
Y'Z , sinh ylti-f t -cosh y/

Yt t coshT/-\
n - z" ri"h-/

.,rll-,. .gjl3, u-h.rl c,-r[c j1 qgr(-: J(.: (o r-o) iJ r[^.:r r,l :t-;l .rr-,ljf tr

J1 I arr r:zrr, Jrt',

cosh T/ - \ (ar-o)
sinh 1/

cr3lrl.r" 6rlJ dbrr (rf-o) r (f r-a) at.d5L,.r1t.iJK.:,tJrrtif [, 5t*it ;1t
b3;{l .t"i'u".rt,il ,tanh0--Sinh0/cosh fl eK;,l r:-;lr ! l

ta.,h l]-
Y

(rt-a)

(o "-o )

)

(o r-o)

( or-o)

(or-o)

Y'1v1
Y Z, Y

tanh (y//t)
'tt ll

C*.4J' vt* (AF-A) eJ)L. .*-l yt ttlttt L; J{6)le" r*;t:",r| ty bT s> q{
A)ltu,ghuti g,-h.:l{ eV r 11.t. 6i19. rgtouti ,".;ky:l .[,-.r^; 6tra qjY
6ljla' 7l ll t3*: tanh 0l lt) rJeT rJa5,r. ;t.:; I.r l{ I; dr Jrl., n tir,
Yt2i L*5t,sliltL tr a-fglJrr )tp .rra.l rJiyl.l l"a 

U i*;; 1/ .li;ef;:ti,
,riK+ir! J, liu. u,l; tt;l-re ;t* rc.-l;:rfli4ro,.[1 [i ,rt 13a,>V C1,-*t
,.J-r;r.rr oLL' rt-o .,[a t-l J,rt^,7 ;lJ, ..r.:,[ b5;" lrb tl Jta;t E 4. a2,.

YYt

.5;r;T g."-;a, Jrt" f ;l.t gl.p-r Jttr;t -b 61.14



I Yf ....rc jldr r i,qr+ &tlr.,

Z' : Z" sinh tl - ZYt!:!!

!' r Y,
i=- ianh -'

2

Y t anh ,t r'2
2 .ti/z

.Jli:il t-rr JrL^ zr .rl.r.. J,-! Jif

fr JIJ.U tt lT s *-11i,i*ttr ll \-A Jtl JU:;t !, J:L" n j* f-6 Jti.
..t-.lfq_-ti, g.rrL.

U;l^a-lrL/ ( l-6 Jb jl COSh y/ : Sinh 1/ ;l{-i. r:i[ ,i-: .rs ! :JF

Zt = y o? sf / -O;fA" { o.rfAlP

f-./r.t' JK4r lr (O t -C) , (rY-A)

= l AtJVA/ Yl Jf t' 0 .sr,, 'r-tj;:

YI
Y

o.rAloY$jo.roYoA- I o-r\\\rt /tzq:Vv"
lA2rVA fyqtr?" l A2rYA ly t sY?"

= oJo o o Al l Af -rrf t' 6 6il-.. A-E JAJ)

)i ,>-1 cr-,rlc .r.U r slJ, 6y u-;l,t^"|

Z=lYo X o;Aftl /vt.ror" - llt";1/vt"r"f '0

1'Alr .rrll G)ly 6;[al-ti.;

ArloAX\o-7/1o'
Xft'o=oJooo[AyA:]O

JrLn.7.ll.t-rf lrt, n;lt.l jl .,.U n jl-^ .,l l,i.u-rl.l."l rt;6sl ;5

il -{ Zlso ,u,ti n ;JJ-t rSjl3.d;L-rr.U .srL't--l .*.-l i*'tf t*,,llj*.{t
,rl^-.:,i: f I *{ gr-6r* c+# u-. .,^:*l Jrt^. n iJt 6il.y.,gteuti,r2b[..r
tr .>tt tV\ y-i JJ1 q5t6L- ,?-L; ell -t lj.rr O,l; t.rlJr J.:,ti (jY 6t-j

JHril &+ J5b.rs old e.isi /-0
t 61..2+ rjur,j,:-'f: ! 1ly,r. e+.r t.,r JE:,'l .b-jl aLi,'y-l ;rli e)t arFl
ABCD r5tE1t f J ;slei 611. db lt* gtanJrl^, rsJJT ri*5a1 gl3i vt2i

Y
Y

AY-rl Y"



l

sr'$ GQ"l.1- rs-.r:l dh t yf

jl ..1;;15 tlsV sF .ltp i(-jra ))3t )5 ladrt* 
cr1 l4:.1 Lc-i[, ;tli,s" )^; L-

J. l,r. g.-;1 e;i IRtLia,i 4ltr> r(,t_O) i!lt

(o o-o )

(oi-o )

c(;1,;;t,
'vJ.

A=lAl l! B -IBILP
vn: lv ^l b_ r,-lv,l lL

I--ryar{-

lr:o 
.>1tc L;r;s: Vpli Ll-.;.31; ,:.i)i ol^2

P n* ieo=u\l,rU br-rrr-,lio| E- (o,i-o)

jl$lc,.rt.e t; l;-rr ut{ls ) ui^i- Ce;lrie

"^=&frln'l .,. 
(B-D) -W{icos (B-c) (or-o)

e^-Wlulld-,,, 6_-6)-l4d!:sin(B-a) (r.-o)

.,i- [.; ! .rlr j j Urr'-^{ )j il (a rr-o ) ii ; l- ;tl !h;, ; t r; K!- I r, r-r; l,
, . *> )! ,i- 1,r;3-. t{ uLl;;, c> [-:^,-rr I 1 sl > 1t ) ti;> ;1 le I 3i u, J,T u" suy, nLi
J).1-A J(;.rr-ff-.,1 'LloJi 6:J, (-rlr -l c,l-9) ,rl;fl9 s u,"i-.5 16;13;,rl3
.rL.. cl "-5 J("1 .J-r),re;t:; l3 ut:.l-Gr r (Orf_O) i_J :t^. ,^L; L!;*, c.-^^{
;ti.r,t,.r. Jti:;l tk;.;lr; -rl5r, q5lJ:, la1 .rt.a;i. i-t^. r,f,r.t(:o l_l h.rl:;l-lti
t-l lP^*lQol ejt-r;f ,.El;lr oi;lr-,,jti a-fc.-l ,r;tr; 1t5j.i r,J(t 6rl .-1a:ct'

4tu, 1lh;l a,-{.;3L gl-r .r;t-.r, u}il 23x l: lt 0nZtll) s.}-t lfl/rl . ll^l

Po = lrol . lrol cos 0n (i r-o)
t

lel-lvol
lal

f-'r51-5'a+P

b:! (ov-o)



I YO .'..r1 juj j gtr.r; &rlj.l

[*-.r*ff jl,-, crl,ri ;lr9; t o-A J(i,
.1-0 J(r oLir

i-lrL^ utr.rls_r-rjti pa-;-! {.-A Jft
to.jl.r; l;, L; l,, tj:*"o Ls^lr( O rt-6 )

.;l.lbn1:lj:

en=lvol.lr^lsin0p (r t-o)
Q *^)\e .e,tl JR{, e-*i V*.>ilu4,\st) pJr: y J.ai;1 r(;[:- rp^ t+i.lr 6
r:1, r,r,uf lr ,;lJ-- .;..)tp tjll .se, r:.,j ,r:ilr-, crtg t-.rr Lil .)1 +{ rsloJati U 

,.a
.r.llr u;jtf jt- c.-l

,5 ljlr, .iL;. 6t-a-rt, 6) 22 ls \ o-A J-(-: r.lllj .rlr-l.i )l ,La; r" .JJfl
JL.Fat 7 iti;,JK. a-{te)u^ oJ,-r cc--i.' .|,.f,-s" ,i:=^i lVnl: lVrl.ilti y-rU,
oJot:.r sll 1o))o.-t-:,f,r; ,.i c-ul -1V lVpl *-{u;t-) U r r-rl-r, u*r-, I*
,611y[+ .r.r-l c-,U,ltlsl : lVrl.i3L'-r1:ti. cSl:t k s n Lli;crl tl.ati +{t5.:"u"
11l9.r n *2V lLi;.rt *-l' k il,elit t-tSu,r^x:1,;lJLt, /c U o il^ati tf dhrijl
.Sl: n ;{r.+, 4;lo1;lr J--1,.-eLi.6tatt cSljle, .k'4-LZ.;gKi rJ^!! oJl-i, I {.U-t

2t,si" ,?l.J,t^1 oy-lttS))s. /c tr.tJt, ol-r-r Qn-tt6r;; tr Jl! pn )t g.t*;.;r
S,alr [.] .tS.,.;r.^i; n \Li; J* J, [.1 r;1 C lV ^lrft 

t>1: r.,:i rrlr lZrl trst,.rU
.Jr I ,rr t>*>a! nk L t-q .gJ-J?

sQ';t s ;;;u L- 6b jt! ylV 
^1, l rr, I, ( r r-o ) b (o o -a ) 6 trrt r L".rr

t; q5hjl;.13lVol t lVrl ,?t,O{l.c--tjtiro js t.tts.\ 0-6 J*:i eLn;rt

JuAlJ- jUu Jf slt s sl-t cthii ,a.rl.a:i. ) J;9.irgt ttl J I trojl.ul .;u"it, Ir4r
.llrt(, j .crlrt(. * J tLJ.; rs crt^4r.. rJ:.itr g.trr1 ^{.-,-n1: tojtJr ,ll .>9t

.:91 JUrlS;



g;u} 6t6^' .-.frJ oit.- I Y2

.2(1r L5t-aJtd t A;lsl.,t ;t yfl GJ-ltl c53"$ *:il: t5; .r1ti t;c 3B:tll

.*tl ji;... L;r- 'sde il }; a r.rly ,11+ f t ,F lrlj .{T.rr c-,5q tir.,
!i..irl o-l.! grJ 1 \-O $:1, Jo-r; ;r5 ,riti jklr 4;lr; bo.rglr #-ljl l:-) '4t
;5 Jlf.rr 6.- ,itcil*1t'.-l $)\\ Jrttf si,g rJ:s \ 1-A Jfu -n rfc;.rtl

Tlij ,-,*2i tuiil2g>,rs it b bli'.ll) u"i;"i''ul ':'1 
ti r;l; '-'*2; $u)V

JE qt; 1.1.1 c.-l oJl g,rr 6il.y',,5h;L .912t \ l-A Jfu l.r! ti 'c"l'rtt
*-rlr rij, )b t JilJtl gl.l;r ltr li

rJlxt u;1.? :sts62Kn 6lo;1lr 6;hllr3.i r.r^i: ghr;9'uV glss.jt'i il
lrur, goni, gaN. 6:.rlKiLLl;C t+5,-r'i, ,nl )tl4;T uus-r'.lJ: '-l''lls
af .tlrg, ;t.:.; '1 o-6 )-{.1 u-tr; rJ[i rsl-rt .rirl JErl rl5l-gb' 6;:lt2to4l 4

urrl;pl .rJl)ql)rah, Jeic 4, JUi'l JrE (.rlr '!;d3 su btr.ghjtJr.5ljlt

B-Ea,r,; ti .rf.r' ,5 y oJ-ls 6sttt k'1hl; € ':'-l ,ri';/lq !.- $ $ llt
' 
;.*t j4lll.*L-s" Jti!'l B r 0 cf trlrj 6jl; 6l)lt2 ils' J'-i4 trrin' c>yi' ;io

il .irl ert\e g.2;{t i,l} .Ji JAIJ' cy'L--r: JlJt ui$K c'eL 6 trlj

,,, -"' = 5P - t4I#,* cos (B - a) (rr-o)

..r-fi a;:t-j dl,-.':=l Jtr,;z r.r! drr-..f f-f U.r't(:n slar ri 'l: ,r"ib';: ;19;

,s-. lr,rr| .rf, t, )L. J.;gLE; iti; lf.rjE 'L;o.lL. J,L tt 1-o J,(l'1'

L-'',r+ ,r:.Jrr ,.rli .rlJ .2217 r;{ u' J* lZ"rl 3'2rl: jl b'lhz; \ 11 alhir

.g.ru lZrl , lllsl.iL4. Jr:ti. 'Jlilq 
I; c ol; 6bor1b 11-5 jfr



\ YY "'rs )as s l\* bltt.t

lfrrl t lVrrl )t L-r- jlJ-r.ri;t'-r-l( 11,r, o.l.i tL: stts^.5Q;jt- {! l51

,-.!lilcr:zl-!, \ 1-A J,fuilr5;t;..uL,.riL r;1 li l/'otL;d jt;l -l.t, 1.r.;aK
c:.ilr €L_ ul 5i vlrel'USr,Sl2 t{55iu, u,lt, ,x;,rfg, $i)l;2ljrl^f u^f sl$.
J) (-tJA)Gt,slti out.rr .,ll .+t_ r:rKr+iL lV nl ;rt-a c;l.,r gjy lf,l r,*i,,
.rl:.-irl;;l l-r lV^l ,sl 3iu,.srl.rl .l1,a, 6ji;6:e;ill, lV,l orel ,:-3 ti 1,21,o

rljt-.r-. rrtE \ l-O Jfu 4;lor, 15 sl5r i 6l ,-1 a-{4;sJ,} 6-rk; jl ,r(1
Ja;c jU.lL'.;..1,r:it1"1:,-#",,r:ft s s j,*,sVl;i 6\21+; L;r-3Vs,>l ,4;
Jx, c,l.ar>t t)1, 41125 -tt 0n 4.1, 6ljla, cJli,4;l 21 .c.;lr cf*'c.,[i el-.:, 1,2

G1->li^61 )la2 :tt Q s P tl --lc,)le c-,li L;:-3k! -r lrrl5raL-rl, L) ts9;9.
.c-rl o.t; g--r ig;T cit.21 r1:3.i e{ lVsl J lll.1 jl

Jtir;l b; ,;;;fls..rl,*, q,_A

jl il,g ot! )l jl3i.rr l.1 J:! I- 3 Lue:, J)b L L; o)2/; tJti;l -L-:f:K
4 [6i j[- ,u!l ;, {t:l bl ,^-J: .J^,Ii, )J.+, L; ul:its ol, 15 jlJ.b- u!lg, {3;
ar ullrf lillr; .l 11 5" Lr;il Jl)n)t .t-6u.;l .i t;.gtoiti.rl e[rrU ,r! l.i
.>::9 c{ )\)a 6Ji;t:i 1"jf,; s)|-r u*;\*s- ,r;-Sssb'ut, tu!;; !- jt-ire
L-Jt,st ,?-lil jt 6r^? tl- 61 1 tt3)u. el- !;;L rf,r;Lj o)2se2 t4;sl 3. sl 1T

.J,t,,r. c-.al JL ,Jl;:;t t- a; jl.J-;

.J#/t itJr -il ,rl-t J1l:AflJ t;,rllri r-;t.r.,l rJl-5,- LJ;il Jl)p
lts 6ly.Ja).reriaKrJos JU:, l$lJt$, L;6c.-l e;lJ; ;{lJ> rs::tis> )tle
s jf e u-s.1, lt (if-O) l-!;t- r.rlti:;l ;t"i f tt-rt Z dlr; r-;l.r..l ,-iL'
t Z G)l*, c,r.t,'lz 3l-r. 15 l6rL; fi, e,,Ii'*G! >r1:,r5i- ;l3i rr-l t{y::=:c,
jl ,rrt+t l; ;,1 D s C tA ctt+i Li .*-l /(sirhtt)l'll GtL. tJ>t^, n.rlr,:r
j*t B.lrJ^at- ,.;itr ra_tir.,r5 rrl-;^iJ srl [, I ,:rf-tol); )-;i 3$sls7,9 ul/,

..i- I

,r-ikS.i.,r )l )lJi, q n(:,1 6ir? rt,s>L ;tr;,r, ls ili ts:r Ojt; r-'L*-,1
(rJlri? a-ti)) 6)\L-l ,.-i.ri;2le:.s-5^r-[- fJdl_,,:t g.alr-s, l-r -ti.r1 till
jlirr t, Jlli ;it;.f t*., ,Xc bT s> dr_.^:,,s, o--f ,Xc/ Xl ct)5ee2) +tls;e

.,>-l L; jura Jf,rltill n;llsi1 t){r t
J;t t5)2ut.lKqr r.r.rt- ,:rlt Jtir'l I; ;tl; all u-l; n;1.r" a-f;Lj
L;ai2r- L'-lrt Q;51 .-u;rf.l-,L-r -L- J;L.r: l-,0jt- ;Vr9:l j.r(-rt
gi)l>2,org Lrt; cf u,t*r l;(J .:t1lrs- J.-q .,, l.r:> 6tt; r.lK;gl .r-tr 

1.1,

ol j,l lt.lKy-l ..'t.,-TyL-{: J-.L Jjl.; o)27 vei J*,cr.rlr c.i.Al }t J* n



er.^e 15k4:-r. e)J. jV tlA

Jiy? u,rl, J jl+ os1? j.,Lys) {f tijltrliJr ABCD6t6:,ti;gut, ,rf rt-q
JrL, -,,1.t. .rt-{:,ti.>ir f t-;l JT ABCD c;kiU el.fr, ,tjt; oerl gir 6rL; r
J) oAj +illl 6t-rd5t- elSa, bls,,s, Jt- ,,-l s> ls L; -,-r-rl'--L; ullg;,r,-..,1 ,;

.,:-1fg1.^i LL4...t ?--, Jl\
$3lr .rlriz! ;{t -r, )l -;,*i tn.l^a i.1..'ti.rr rLf .1 1, g;lgntf -lr-- af.r1tat7-rr

;t^-, rJlit{5;tl islt> ts-2) )i;:, u;\tb },cl2i st.4L.9>[j sl^*, ,514;l'3; 5

dt4;iE .r:-l Ja> iLi : ,:-rt ,.;-K r.r! l-;^ L); il ..rl .,1:r 2Kt> t>t-3t.J,[.r" ca.al

.s,.*l JLr3a A ,S)ls. JUil -hr:r c;trji"l : c-il srr.JilJ, )t^ll 4;l 1cull3;.
)C (A.gt41 [r^;; L d,-,8 )) B .:,tti.r*;r^^^;,.lrlr rlt.:j.Slrr f-A J(^e

.t rr r,L; l.r ,l-A Jt. Jtt;l .L;,-st+1ti,,rllei (2;tl ols:z rilrl Jl'i;;lJd et D
,*-tsT e,er\1 f\lo isl:a ?Ltil,.rl l;, Lt;)l Jlr.T)l

Slri.rr lt f-A J \-A q5l4l E" Jr oJ.i a.at:=^ L5t4:*-f-'Jrt- 7 zlJ-. : J*
JKq ullJ:. Lrjl olr:tl i* L;,5t6,11 ;^^^i 6l-'r (fv-o).5t'odrL"t' nlr'r

.oi rt

A= D:Cosh "ll = o )At o F /l :ff"

B=Zt= \ AP:VA/YtrYt'0

sinh 1/L= z=
=oJool lf I

orrAl rf l,vtlv'
Yo?)Y f-osYL'

g-ilJ"rl .Jer,rr;al l; J:U" zl .rl.r-.,r1 lg^EV t$ .rl l;. LJ; )l Jlr,*

,ttt Jlu^t.c,-D j^, r-Je B (b -: ti rJu.-$ 6 2' tV

B = | A? )Y i ly\ )f ?" -,/orV X 11 o( o.lY I A f o.rV 1 YY)

=f YJ I Y+ jA o JfA _ 2 o.rAA/O O.rlo' O

(r .-o) ,gtralr[,' * t t

A=?o1AL/Oa:AO" X oJoooAl.l/A1rA\"* t = o.r1Yo

C = Y X o Jo o o A I 1 /Aq JA \' f P o.tAA /aa.rl O"( o.r o o o ! t t /,t q.rA t')r

=oJool lAo

l orf l" (J

loJ?l'CI

,r1ry, ;lJir tr- cll t ltB c.2li+S 2n fi jl ol.rr r-fJar.rr 6E; Jli y.t



I Yq ,,.r$ jHJ s altrq b.lt)

,;11.,,iQ .4:ilJi C s A sl*:t [ir, ,rjlJ-:> r^ifu a,S,r;; Jo )) \i-l r:lr uloK rr
Q .{.-l 4;it, u:, ljil fyoa stJ>t: Ja: Jk;l Jil3i.re t; *frr;l; ;|tlJa

ilJ, JU:rl *:irb e.rlt.p Li )l .1147 r.r:Jr I LcJlil;t t; cI- rJ,.r;t j
"Uis. o*u St!.5ttl dl-:t:.il t-;5 L;)l 6sltlo2gttt t>3i r.rlr l-r uj.L,
st1 ,,7 jf cfrlr oiFl ,t2l; s *ir? rE'-rr Jtt, a,fc,,-l *-4. J.te ro.u:f JlsrL dLr>

..r9i ii11 JrK.,r!tr t;,r^U
,ttF BclVlerss^e+,11.e,, oJllf.;lrtll ,.ltr.,,? rf#r,r. ot.:.; (y6-f )iJ )L,
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