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rgS .\:.4:1"$ qt \) C:,8 : r{$ \ \> c I D .(r) Gr\> :. r-3r *q rs,s\
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tu2l,r>i f e^;,' lr g.rJ; ih lt.rl-1..,,-' ;gt>))T ( \ ) ehlJ drgl r:-:rb,sl l. 6
i"trl; ,rl.lrs,t^il.g*j.:.-rr(\)AblJ af.uf,rn g:[j:c--l o.r::f,riJ!Ju*lelrk,
C t B 4r c.-- f^,(f ) it,lrafp--eK: g:;ls;,s, Q:; L ..rolr;s,623--t.r,*, (y)

..:-l ql-ltb c ) b ..1 rili 
,aa f

:Ia-t tr q, l-l a,t, 11 u'-l t.lfi Jt*^f'JJt L**" 61 1. -5t .f i:$\:s\

( r )'

. acsinB
do=-

(b*r)'i"+

q

(r)



.Cil, J) ..:*l c.^--rrL'(f ) U,ll e{-if aa':;1,29

B,.rt"?^o :$ a1 l1 c t c ^! 
l1 | cLu'r J pta: ft+il

clTsgrrtb dJt4t l& jl J, t^j

l1 toJl-rr ,(r) i! lt s: ,?l

A

Y

+.-J.rfrt*

-b_l/ b\ - yac

:4T.rn !i,) q c,.^:fJrJ:i B qt ls g 3 6 e' ls

ab sin C (r)'du:
(o*r) rtn !

e{;1lcl.2:.*(t.ra'l: q!t*, c1lnL.tss.r::'t, *r(,- (t)'r (r) 4;tart,l.1 rfLr a-

:p*rr.r^-rl.ri.., lr, lt (f)t; (f) CtocSt ly c-^ul; o*- cdf l-t i .lLr*tl t)tA Jrl)t

ac sin B ab sin C

(b*r) ,n ! (b{c) sr;n

:)Jjd 4, (LJfjl4f

tn g-ii"C

iL2l2 tu:*..>ul :lS;1 41.rb trsaxarrle '>I:,' ro lJJrJl c-f.:-l 6laL'12 crsll s

crlgi.ro giss 621 ! rJ:f.r-; uAb l.s (C : B l-) c : ba1 c,*j ;;t-i; r*;,(t")
(f ) iLltt,r:.,.rr cdJUt 1e4;^)l orl,i:-l irJ .rrlr* (l) ""L:ls ,;-1>li [;r-,:'q
l-r*,, .lkrJl gly,r-i t7,.1 I jl ,,"::,il \ cilrrL- .l5 ef .retgko Jl ,*f,r* cJi lJ

Jrb 4' t \2,i)) g;lrtr,(r)'.l (r)at^elel.r] ,.r-t *--,, (l) 'nh'ls +-{ 5r{

[.ril.,t^il J tt

flJfrr tr^", J5:; .rrr, ir-:: iJ:L^ f*^lrt.-s, .-t^:f r-9; alL;rl*r .l
:J;-!! ;a 

j f:r nr-rr i!5L, 6tari-J -5, c;Tsgh+"!-r jl

ax\{bx{c- o (r)

:J,l rg,l>1) eSj"aq ur-;,ttr fJr n7-rr i!>L,. o)3e.y,-l.rr.p.it: '{:ilr l-) 3Ta;^11

xY-Sxf P= o (t)
zg,s:T*u>e1 f t (f ) il;L* .9ta*i, s aS.>-| ,-gl n! i- ,[- ol; etl

, - 6a1/ 6r -,g * ,,
t-t-\a \a

to



&1 cJli \i/) 4t -91L, i-JrL, .gtaa,i1-r l,; p:f-^(, l; [aa,i,; 4l Jl dl1-2r rr*
ib,ls 4*f e, r'ftil-r (t ft)tT r:/) 4, l: J*l- c9t-r-rl-tL 

=r; J.V t Ly+,
.g*r JS.i^; ls ,-'3lL' i!1t r(t)

4> a3 curl;r7 iJrt-"^ { .l{-l g;l ,' tJ7"212 J J*a) c-"|:l lJ ol: ;11 Ottr:-
.J1.llr jt^; .t'YJt .9tot.-tro.

.1'::f,r^ J- 6rKtt ,ir,.2L a, l.l *Jtu ct-rr.l;:
:\c--l Jlriy' ( I ) illU ,,Sldu'-sil [ali1.l ga: et)u'n\ls -lt

x'*x"- -b ; x'.x"=!
aa

J1t, a! L^ L'J,yl;: ry;{,f } yl' s y' l; -.'jL" iJrt*cAtac":., t ,!t r39St

:^^jL a;jl:

/' :x'Y ) /t'=v'tY

tptls*it\ )

' :_:;,i'',:, _' I..,;. *,,) =

=(-*)'- , :(-*l=-5*Y=
- - u' *Jou' ,

P = *t t.*rY_ (xr.xrr;r = #
:r:*l 6; =lb, 

ilrLr,y-l2rQ :

bY -vabc . cYY'+-;-/t7: o

:(.>-l .ri'a.-iJLi' 4 ca'f u'-lq qr;!) L-:

aY yY +(bY -yabc)ylcY - "

cll.:,r;L.,1 ,(l?ot,-lAro);1:19;lj 1bn, ,.r:,.9,fbr,.g\l\t1 l.1at1 1.l3:e, I .l
.A;:-o r1gtt9 *'o, (io; ,g;U:r.gtoottos g4j':L ,x',x"t x'*x".69;13 E:a

tt
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:,qT.r, \i/) 4: t,s^i riat,l,n1lf,-r<, ll ,-s.2LS> t f.)r,

t'i/V+oW)r= -cY;
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{i*{y-v; **i:i

lv/;+v{ 
r y= d
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r:rrrrs^ tJ.y-l ,-=* jl .rrl .r:t^e [a,..lrrjl .ri c,*jlr,rr r*-l ,s]s.ri"

!'t^:f l-r- l.r otK:-: )l 6,rK,t ,,'13-
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af,r! [-;r cJa).rr )t> 4,. J1(:; +r^^^ ig-ltcr .5lrl^>'[> 41 ttSr>-l ;:'9s
.l;Lt !JU:r ,r,-r!r .:-l 6(^, c,-l3: el1
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:f:Jl) sij 4,

xl*xl -(",*"t)Y- Yx,,r1=ol- Yoy,

x\*.r[ - (-tr * "t)r - \'x,,ry (x, *,tr) - o{ - ro,or,
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} ,r lr, tAai,.J 6(c (.9n2*. .-dl
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sdnr vf pest .-V!t-tYY*rY)

c9;7 iJrt"^ 4, (,*a) -rlj (\ ) il5L^.25 jSt $

Yy'-r7{t-o

u* y - - \ q{t:-g oJ15 .r:,,i91 n,) ,c--l ;o>L,r!i iJrLr :r j )l 6 y*tu,
:J1i,r,.15 1.i el j,,o 41 d.rt", ;r"l .(c--l elrL" qgta.rlJ,? jl

(y* r) (vf-r)t- o + y- - \, +
r>tl 6J'9s ;K iJ t" r
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ff
.n ) m *)t Vn+/E L-t*" ,:*l ?tU, .(n) o s

r.rrL y.4r:";: (.t-y) t f @,,/).r-rUi otV rSl r.rufs.,t-t.f t
.,:.-l ,a*,r:';q (*- y\' tt

:.ufJ- 12 QatS;.l 41

y*r-- tt

\rr;+/ t=l/.
.ff 

fo - yo = tVA

\*_/ = o

['+*V"Y- "
t"t*Y'+x./- \ rr

IV;+I y -,
ln- V,v+W= - r

[ "t*/t= ''u

In-*i7;=v

.r0

.lY

I**t-,
In-n-tv*y
t*+, -n
Iy;+ v-y=\

Irl:.,1:='
l*+ y =b

[x* 
ytz - a

1"'+'"+ 
z\ =b\

txr*/Y*zY =aY
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xlylz-u- "

x\*y\*z\-u\=?
xY*lY*zt-ut: .1A

xo*yo*za-ila=Ylo

x*y*z*u-a
x\* yt *zrf uY = 4Y

xY*yY*zYluY =aY

xY + yY +zY {uY - aY

x sin a{ y si,n I a * z sin V a{ t sin f s -- sin da

x sin fil y sin lblz sin y${1 sin f b -- sin 6b

x sin c|, sin lc*z sin fc{g sin tfc -sdn Ac

x sin d{ y sin t1fl17 sinYd+t sin,f d - sln dd

:I:f r:1 ti l-r 4 j cSla6 jl j G-)> ,a*b*c = o [,r:, 12

aY(6fc)Yf b\(c{a)\ {cY(cf 6)Yf .lA

*(a'*DY* c\) (ab{ bc { ca) - o

ovl6v{cY: Y(aYbY*aYcY}bYcY): .f7

= | (ab*ac{bc)\ -llotaDt*"t)t

v(aAf 6of cd)= aabc(aYf bYf cY) .tv

?(ad+b6+co) = o(at*bt*"') (aYf 6Yf cY) .lA

:#tqj:.i ta..l.lc -rri r:t)9e\ l.r tacr.rLe ;1 I

(a*b)(D*") (c{a){abc .fq

at(aa c) a bY @ | a) | cY (a { b) { abc(a {b { c) .f o

(a{bf c)t - (b{ c - a)t - (.*o - D)t - (af D -c)r .f t
(aY f b Y f c \ | ab { ac* D.) t - (a { b { c)\ (a\ { b\ | cY ) . f f

.tr

.rr

.tP
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.2JL-e Jif.:.,tt.tef

4f (bY +cY - a\)Y + bY(.t+rt - 6r;11cr @, + b, - "t)t
.+al ,1j,;lir ar1br-pcf - YaYbY- YaYc\- ybYcY c.,sV j

pJl:.r" 'Pp

**l*i= a{blc
tf-)l).n.rri rJcr.o g;lr1 {:f.1 [i

(i*i+ ;)" : 7;fn- = C+r!+.).
.qJfo?V c:b ta t z t )/t x d)j? c4} bi o, ,l:it,stac;r, lyL' .r:-,.r5

(x*v*z) (i*i**)>, .ra

arf br{ct }rabc' .f7

:iyL>V"b" .ry

*1* ti cxitl c-f" et- a;tagb J-P c ) fi,a ,e t .pS

r(ablac! br)) aYabvarr

.2+Y+4 =V !.r^:f lJ. l-r cJ:L, ,-ill ra,-.rr qrtaa.:,--) .f{zyx
.-ll,c(.:-l gitl:.tep) f pLr,* t,g5t-^c-k L^ir, jl .r.-:f,:,ti.Ao

.i:.-l .i>L-;f l.t- !jlJlr cf)t.rYls9rL"i

g-rktJ^ei

.r,iio rt.l G.* 6tOg,r., L^c

3F ,. ,a $$ \ .S \) t,.)\9 9 :,*-r.rfo.rLrl t f iJ L- J- r.*il5L. .5 . \
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.r+'3 t,i5 all\ib +;\e csejr J;s* .i.>- (*f \ fr'r5.1 "q .5\ ote;\s

y t X ):i,rtl t c^"*i r-r-lth. cr.,1Lc u2rio>l-

x-y
ZtyJXyiirat4tc:^i)

(r-r) 6-') (y-'')
\ ) >!'u^.r-rt&. .rtt:e €[ cf:^ Jrti:r c,;Le ,-l .r.9j-*^ qt.J--l ,i),ss .*ul

.$*).,' g;Vii".rs;\pq .F\q :s *ril" 151\ii" -r1\,e ,r -if i\ l,rlf.l9t a,

-ry\,c rg1\iirs)\g t\>t -sL \>\iiii -r1\c tlr *-'5i)\ :af.i-l o&: tL.l

;:ti:, l-,g(x, y)s,g:*,i.rti:r l-r f (*, y)f lc65le;r.+\.* r."r \,sns b>\ii.
:Fiit? A;Jl) "t'21, j:{ r.e -f

f (*, y)= _f(y, x); g(.r, y)_gU, "l
,41 2:14 s

f (*, y).g(r, /) = - f(y, x).9(y, x)

r-t,.;,iorb c,*^:L c-ilr )V)su Xo(. . . (Xy 6X\ -# n [, .rf .r:i: rr-f :* q

:,)9"1,g oi? ,-* 6,.1 a1 c.*j tuit 3slit, asQ

(",-",,) (",, -"r) . . . (",-"")'(xr-xr) . . . (x,-r-x")
:g3i c.t)J€ 6'1 0". lt 6T 6ti: u" a{

.II_ (x, -x;)
.fr{ e^ lcf I 116, u t t5 4: c{-' c,ri:. ;.l[i qgtag.,Jle + [g; ct-g, l.,:

.y t x -*;^ ls t, c{d af ,r;.)L.rra .\51i. b)\i5 sb-r>\" g\r*3;r .l
.,:-l yj,ri";'. x-/ J..t.i,t? t-,,ir.l.lt;:,

*-tr.irl1t4 rp-6€.r,ii 3;tii lt f(x, y) .:,-l 'rL" f# u,,.1 c,t^il

:pitr a:"llr

f (r, y): -f(y, ,) (r)

tt*\ :lS1 /t x )lJhra 6lsl e' *-12 t4llV cs,>ul:t'.il .rl1 (t) A!t,

'l'6 u" /=x
f(*,r)--f(*, x) + f(x, x)- o

fo



,9,1)1a.1 f (x, /) d.il.r-l .rr*,r;t x-y ,: .f (x, /) o{o-t 6T6;l:,,,d1 t6yls

.[)/.s^ ,ie -yl 2: /=x
,itti:, cr;rlc g a--{tf '>tti rtl3;,r^ .J!"u-t ir-l ,;1-a ! ; ru1 j r*oa:

2l tZ ) / ) x sy,:r 4a 41 c.-*i uit^t

(*-y)(r-r)(y-')
.,>*l .22j' uy'L'

rp"f,":*b *ri:" g;G:".:tlp;1;io:t- r, lJ ,r,i"gtti:, esl^o u:i1 ,';^i)>

.-f,-Tcf c."s) 4r dJti:, cijt^e €! l.:**ie-lt- lr
:p-rl:.411 l:^2 ,yr^? ut ui;..rtti:^ l.l f (r, y)

f(*, y)-(x-l).g(r,y) (t)
:J,T.r, c-rra1 rg1:f,j,-+t f.^t ll y I x f I

f(y, *) = -(x - y).g(y,x) (v )

i)eJut 4?::j (t) rt*;t ;l 6;ltV: ,-f (/, x)* -f (x, /) g:;l>o, .tnt=stLit

f(r, y)= -(x - y).5U, x)

f (*, y)= (x- y).g(y, ,) (r) t1

:J1T,re i.^/) 4, (f ) .r (V ) Llti, jl

g(x, y) = g(y , x)

..:-l rl:tii .r:l- eL g(x, /) ,.r^:

.tJitsr gtTil r-.;jr.aa 4, (fA z t y t x -#, q- cJE q9l-r1 cltil
:g:fa,-;d larf"tc ',rin1 lsr'-s il.lt^c ,."ol9-: y::{ ts" ,sori ''JV' il91e a't

f (x, Y, z) = xY (Y - z)* Y'(t-x)fzY(x - 7)

s: 6tlJ.Q 3.i-l uf* i2l3;^ 'z ) / ) 1-a1 g"^*i c.a-rt^c,.11

(*-y)(*-')(y-')
:t>3Ji gl-i.r, u1t cg-el J-it jbt

f (r, y,z)-(x-y)(x-z)(Y-").5(x, Y, z)

197 tsK1s.))b)l .z t y t Jc { .:.*.;,-l.lti,.:*"1 u;sl-^e 8(r, y,r)r,.lT-lr cf
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itr:jt ya2.' :-i (t-fXt- z)(y-z): ls- i:tr jl y 41 c.r*j .f (", y, t)
L-.rr jt (ttya1 cn*i (rr"+-a:)x\ r:1*iJ,t, g(x,y,z)r4llQr.:-,1 grr

,rlq rJ^lt, Jf l

g(x, Y, z)=A(x*Y*z)
:g:itr a:ilr J1! ea.:;;5 .g.4ti ,r.*l GslJi" A dsT tt c{

.f (x, y, z) = A(x { y* z)(x - y)(x - z)(y - t)
r.i.r)Ar A;lJi,,(rt-;l ,:rLs:::) z t yt x ctt: t olyilr rJc.a- rlrlrrl; t lf
'+p .e= \ : pJJTgr rir5 4r J p:a),rr zlri 2=\ ,y= \ c;g= o '*" ."qT.r"

zs.9)ut 6iZ q.F

f (*, y, z) - (x{ y*')(x - y)(* -')(y - t)
lt gi:. !Jh;, LStacr;t^;.r,r../o:L )2j-2.".\sirr b)\ir" Sb-r>\f rS*.f

:J:a:.rr .)tii A b 9 "["t;,r. g;*

A=(x-7)Y

A=(x-l)'(r-r)'(y-r)'
t-6.t> dV 6la

'. JJ;e 4s .:! t- 6lra

.gta.r:tp 6'"rpo>l- ?e:t lJ dTgl2tsaJ c./l uJU:r GtV ,e* a{s.n16,392 9

-#r)s o! [- sg;ly .c-"i,9j gJLc:r

A = (x-,y)t = (x*y)Y -y xy:ol - yoy (r )

.r7;ct at t)l- 6|11 I

A= -rolor*olo{* I Ao\oyor - ro[- tvo[ (v)

.(*^l ft+,t .ltir3- l: n^*b.^)

-alt: L;tg^L 6trr5..1rl*; ir*; qgly ch*l5t* \-btt Lse:,e;\ .64r

.r.;ll 65[j cAtar.*.lK . . . cb.r5-; !r;a
tgttrS c{ -h;s: I.s 1i 1s> i';5 iJlt-

ax\{bx1'c= " (r)
:g,"Jlr r,*:f ,f -f xr J x, l.l d51",,.41 ,9tau1.1 ,5 I

,bc
Or = --L'r t.Xr = --, O\ =.X\Ir = laa
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:p:i).,, J$; xl I x,, -rlJi"lr )J.lr,J) lt 0*

A=(x, -xr)' =ol -ro1 = ( -+)' -v!-
.lrrf o;L ;l J"1 r[ f

A= \ (bt -Yac\c\'
.lr r c#, .grJe (x' -"',)t .,:rl (&1r cJi! ,riy> s4blJe tv, I x1 f I

.)t3c, -y tl-tt srlf Jl.l;, ,;g, =yy .iJb

(f ) grr qrt: ilrt', 6l 12 6 p::< cs, 4*::i ;,-lr:Q

ifl-rlr ,ra.i' 'o*.s -tt,-S! bY -\f ac> " Jt (f
lg,-sl> 2:11. i,!.1s l> rl!t, $\ -Yac - . -F t (V

.,+r-rlr srJaJ' "o,;.'.1 ss t$! [Y -Yac < " f t (f

f)l ) )l )l'41!.1 :r,.f g.-5; i 9 qil s >"el t l*)).,itt J) af '*f ,r' *' V u!{ I 3L *

.(Jr*,, lst *ss iJ)ts )JJ',JI ls ?o a'!t-^) J,i,ti^/ylr1 ttaal,.,lq et- b*,8

t Ot.;r-

c.r"it,7 i,,rL;: (x - y)r: f (x , y , z) Ul:d, qrlal^'*- ,3 I r-r^:f c-1 ti 'f I

c'sV :t
A(", .y, z) -(x- l)t(, - ")'(y - ,)' ..:-l -r:i,,.i-:

:I:fa117i bJ.b Vr- n3 l.r g,"rtg .lt+t 
"f.l

("-y)'*( y-z)Y*(z-n)' 'Ar

xy (y\ _ ,r)* /, (r, _ 
"t)*rr(rt 

_,yt) .Af

xv(,yt -z\)*yY(z\ -x\)lzr(;t-y\) 'Af

xr(y - z)* yY(z- x)*tr(* - Y) 'AA

:y-sl; a{b*c= o bf\ r.r^5,:1ti '47

(**T++)(h+*+fi)=^
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:I;foltr 12 ,'2 ;,:.sl^e 95 jl .1,_ro

xY(y- z)*yY(z-x)* zY(x- y)
x' (y - z)* y' (, -')*'\ (x - y)

a\(a*b) (a*c) 
-b\(b*c)(b*a)-c\ 

(cf a) (.*D)
(a-b)(a-c)-r-6=q1t-;r 1r="7 6=6'6^

..trfqr j2* loJ,te ..,r"; qt l: (x* /*r)o -"0 
* yo - to .:-rLc .f {

xY*px*q= o 
t'- cl',,: aJ:L' t'7o

..t^:f l-q ls ,112:i*s s> >37s Lri, s ui,jl-.St^cir_.) )r7) Lr:,

:,q,J'! *:.il:9 J:-:,! r:1",,1ta.llJi, z ) / ty f t.f t

xy{ yzlzx= t

t,-
.t.'y' 0l#+C _ r :r.:r c+ ti

z'i-l ,sa9ri" q.j p,:^-pr qgta., ,.2- \ ,r2s fl- at-lr i!:l^,./f

xY{pxJ-q- "
rr.a+lrL,r;lc5ta<.:1.,rjlttrrJ;Li;k- (Jjt,j,_-Ldi;t\y2t pY{ qr f I c,.4fc-,li

..:-l y.4r=1 y1" y
fl- qrJr ij5t'r qJ; t4.,, ti ,.st' 'ob1ls ,>-l ?*" .7f

axr*DxY* cxld- o (r)
iJ r L" ,5 ta, j'- -l c p3 I Js r{ ub ,:, a".

aY xt lbY yt f crxf dr = o (v)

.J:*a (\) ilrt",.9ta*q; J.
l:, L-,, ilrt^r -lr 6lac,r-t .7?

ax\{bx{c = o, a, x\ {bt xlct = o

$,Jra-J: ilrt-rtod:L" ,r-l rts J:\ .f.r$e x'\, x'r,xr J x, r1,y1 l-1

.$! xr*xi I x, f .ri t- xr*xi r xr *xr ..rTcstaa.:u rf-r^^, ;K3;

.6Y
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to,'.l ,a, , bt-)QJ v

,x= /- y :*.T*r' \i!) t bVl:a jl .r(- '9',5' x= I f t 'l

ls2) ,,2-l.r.ltii - y ) x 0",.*-' t4 'y )-x t gr-' c rc'lL"s 
'''l 

'f
:Ju-l.rrrar)4, ,C*t,Y.r; -Y=Z f t

,t*,/t - A-rYyY * oxt.)rt =

= xy-F( - y)y *oxt1 - y)r*or*( -.y)t =

= xY*zY* axYzY*axrzY

.e^rl glti;r z t tt 
^2 

q; 6

.f ^{

1.5,

..rT 
jl

,i* Ct-Potf<-r cP;f '-e:i \ Y- z f I 'f

1rfl;+ 
vI7 - a

1*+ul=t
I v; t/;

s r,J-lt:Q iJulalti:,' z t x ,.u. c'-'tgTilsL,.95

cr=\ U,-'*,*=1--k-"t^l! to"l97 j

.r>tl

:Y*.i,s' s9b 6''l l:r otK:-: 'f

f'+(-,Y)t = t
\*r*(_,y)r: rv

z:s_t!

ll
z=\r/=i,t =- l5r;i

6.;?-> -'13- f^ /=#;
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cx= Y h-,l3- jl .r( d3? .$ljJEr"(- y) j x, \4!;otii_r ilrL, :: .;::fl
'-; )t brl\ .>r1Jrl3j - y = y .Jr = f t OTf,:., ls:,-y.l 

s1h cc..-l _.y = + I
..>,41 y- _ y cx _ 1 otKis ,1, =l:r.JS.rj t:;i ab 4; c ) c\ ob J-+;L .r.i+ ce-l ,121i:t c : (ab)a". gr*. .A

:gr--rlr {4r cS tAqh lJ Jf [;J .,_r)l (a .7

x'+x" - m{\; x,.xt,=m

:J1T.r, tt4t4: .xt = yrrr,-a: llr! t^.lf.)r .t5 l

," = -ffi* \ .- *'t\: ffi 
.

r7'r-l

Q,.:T )l :
(j1#)' -# => tm\ - bm{t = o

l_
.'^, = , 'ffi\ = | :J1 I .ra .!.-rt ylJ: ss m 6l ,.

:,":-l! a:.ilr *-L ..:
t,l a

F1-*^ -F
:+-l J,.t ; J: ti ,, ' g.la,>-t'*ct ;v! r,,at 6

x'Y*x"Y _ a. (x, 1-y,,1t - I x, xt, a
Yr \ .*l\ - i' _-G/ 

.r/) -=_- - F;
(",*t)]-trn :! + m\_,p=o__Y___ _/ tn _Y=m'f

.ttl\=-Y tt?tt-y:C-1,
:,"riL e:jlr .ru.t, cqJ l, g;r,V2 .rt

16rrfvr/r-1y

tf*f.r" J:*i c,*;r; a,, ds aL:lt utl
(x'*-x")t- Y x' x" (x, {x,,) = \ y;

(^* t)Y -vm(m{ I ): r v
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'J-"Jr/ 1.) 12* L.,lr il:L" q lt?. lJ." a.f

mY =\Y 1 m-Y

:g*A)crr ;l j r.;b2ri"iJ:L*.lr .r=1,, \ /:kx y'tl> 'Ji J- ol-1 "''!l (6

y, _ (m*t)y *m=ok\ k

:kY .n eln ".2i il ,.*,ltt
y'-(m*\)kY{mk\ = o

:f-rl) :lr)J> 6lJ

/':kx' , Yt'=kxtl
z4-lr4\ s

s - j" * Y't - k(xtlxtt) - k(m{ t);

P = y' .y" - (kx').(kxtt) - k\m

tt-i,g ,:i< *tb iJ:Lr cq?.'",l'):

y'-k(m*\)Ylmk\ - "

^'y'-(*t+\)7f t =o Yt"v
:1-rlr .g5,rr 4*b.r l) x'Y+xttf t xt\+x't\ lJil .?

xtY+x,,Y - ("'*"")\ -t x'x" =

=(m* t)\ - vla =m\*\;
xt'? + x/Y - (:s'Yf x"\)\ - l"rY"trY =

=(m\* \)t-Y-t -mY{t
:,r,-.llr.-fy{ llff,l

,s = x, A * x 
il 6 = (xt * x,t) 1 x, r - x, Y x" * x' \ xtt 

\ .- xt xttr +x/r) -

- (*' **") [(x'f a;t"r; - xtxtt(xtraur/Y)auvtYl"Y] =

=(m* r)t(nt* t)-m(m\l t)*,arYl -

= (m* t)(mv -mY fm\ -m* t ) - rtaf t;
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P = x'6.x"d = (xt .xtt)d - 1n6

:r:-l 6^; ,:-lL, il ;Lrcr,.l,;Q r
y, - (*o* \.)ylmb - "

oil u'-l 1t-l ..:-l f:- i:-rr jl -l ,l-,tfu t! ) xq qj ,,-t Jtil crtt".v
lJ) i"J) jl -l .l-,t* t)t ) x 4r r:**j,:-^*i 6:l--.J-:L Jr-j-u:;: x{y ,r. n{

:g*! a:ilr Jl t, aa^:j.;5 ,ax\{ay\{bxy,>s;rc at u;t-c>r:n
xr*x.yY* x\ y * yY - (x{ y)(ax\ | a y\ | bxy)

.J"f\tl jy. /)x Gi.l: .tj., Lo c;Ijlq, ,-rr.[, rrr-11[.rc: ,i-lr[-; ld.,.4;,11 ,26r.l

iJr[*l:ar cgp:,rrtlri x= /- \ t!e1.9 /:\ ,x= o J! el; r,Sttl22 ,_t,L95s5

zy:a)g, 2lj
I =4;f -t(ta+b)

:!irl Of> at-;+;'e+i; J )3.iut ].al- 6=o (a= I tr,lTjl qf

xr*:r.YY* x\ y* yY - (.xf 7)(xt*yt)
sr-*a a1 c.1*, cgTl:-lJc*s J ts:ti;,. y t x4l *1i t4jrtl2t u7 c-*.A
.g,-l.d:t',e!9 "t..it,5t";l .t lr;.r^;G;r:l 1,1.!c,-y-111k,.c._l crtti;L. .)), x tJr>r,
ttl2t u;3lo- C t Bcr-r*$ t c t bq q- *-t: BC g!;rt :isfu L.,.q
&;T.n; b\ c s c \ b rl,-"., t, J,L c.t;t, s^a;rrqJl*. ctaJ'oL.l.rr3t.J.!! a:-!11
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:J,-T,r^ c.-.:ql ,f.^.SJr*i C t ls B s b+ ls c rqb.l-s ylst ,? I cg,*:fl

AMY =b(b-a cosC)a!.1f
: f::j [, +:.i lr *- ! .r1 lr1 t!

c(c-a cos \{!-b@-a cosc)+#

,jrforL" jl J": [ :

b\-c\=a(bcosC-ccosB)

.c= YR sinC s b- YR cos B ta- YRsin n6laeL;l-r jl o:t,i;l ! c[-t

. sfnY B-sin\C=sinA(sinB cosC-sinC cosB) (V)

:pr.;l: ?:i-ri st 6::lJ r;,-l-r r:--og .>Slre 61 1
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.5.2lJr u,l9r..rLel ot3;-r 4+*'J) r,(1) ilrt ,b* " t a= \ .:Jt-l:
.:li.,. ol =Yor ilrt*.C .1,.-\-t, (t ) oL*-r tS = o s a= \.':lt-.,25

lJ) 4"J) i!5t", .r! 9 .or ) o :)9i.rr a+rl tl.,lrljl

tY -or/f o'.. = "
,.li;r^-- I 21.1 cr.l lr e J^ tr.9b*r--)

A= ol'-for - t"or -for - -o, ( "
qft-fot3-r ,f .rtL a,].rtl.t, Vlr-: .e))', ol3i:c,'^ -! t'- rl-l



[.r.,l* :lg (b _rl.ri^.,;,a:) a _ \ csljlt
:J1T.r':r r>)3e;rl t (\ ) otK:-: (a= - Y ':-Jt- .lr

d, = o, oI- t"oro, - b

:vilr aaly; b: o !,ri'e' J )Jl$ ?l l: b $ " el3,e.ss e{

Or=o, O\=ol9>l rC;rJe

(rie;.a) c,al:*!r.gta5Je gl9i.r^ ls /s x tfi=o t a: - 1 r:! t-l.r q2l 4l:'
.J:Sdr^, x+ y= o a4 ls s> 6*if

ig;uJrsrl,-iotK:-r 4, ,y-rS u, ty, -, =u :V x- u ,f \
uY*uY = \V, ulu=l

t,>-l 4:- coy J Or ?*> st,.JT.,<^fot<i5 at

o\- Yoloy+ Y ol - \ 2, or = 1

:A1To. c!) 4, bOTjl af

(or=Y, oy=") t- (or=Y, or:A)

lS I s3,trO,U tU6ltz qt'JAJ^qrt-l-'l9t 4:_-g.-i^ dl=A Jdt= Y gJt>

:+Td g."r)a1 O1 -o JOt-Y cJt>

(u=", u= Y) L. (u- Y, u= o)

:gr-rll .rlel otK:-r.9t^,-1,27 Cl1. cr;Ty )

(x=o, l=flw) t, (x=Y,.y:\)
:p:f.rr ,roJ .f "

x* y*z=o\, xy+xz+ yz=o\, x/z=o,r

;,tiar.rr J5:.; o, .l oy .o1 csbJ.l{+,. *tt l; .L-J7 ot3!-5 9

6\=a, ol- Yox -bt, o\-ro\oY+ror=af
:J1T.r, r:.yr t b,iTjl ,5

t. - I
o \= d, o,, = g(aY-bt), o, -1a(a\ -b\)
:-u*o y.j fs- +stilrL" grtaar" ) .z t y ) x &4 J U.l4
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;r1 al.l L" .1 I

x\ =a

t\=cl, t\=

l"r=o
lr,:.,
I

lzr=o

rr-arY*l Q\ -br1t-lobr-0,) - o

s?- c*4 t4ls2l-:2 tJ c,^tl clrL*;rl g;tar&: sl u* t=a
t)s3€ a'-j+" j) o)y\ r ,.:.-l ,1JLr.l^i: (t- a)

(r-a)f,Y*]to'-r')] - .
:t-gl;t 3

:J"-T,r^ !ad) 4J 
=ls: 

? <,rl.el ot*-: LSI )t to2lr1lr.

x\:a I -, ITJ
/Lr Y ltt-/ tlr=]F,!r,,=)

/a=a

x?:-

ly=

Z? =a

v' - -18-! '

zf :a

+*lr af.ul,rni-: J* Jlli 4t cta...l97 d/l A*^ c-f.r-l c/r"r..:S\ss\
rrlJ; g4L ?lt" ,-f t)2^ oli:us ,e,1spe.l*s>,lal > lal \ U\ ) aY :";t,

;sir! ?lsr o* cgl.llr kj Letra. ct5;-5 cfi=4.:J[--rr

X1 =o

/r=a i

z\= o

Xy= o

/v= o

zv= g

b\_a\
Y

+l-tl>1, .x/z=o, s xy{xz*yz=or rx*/*z=ot./.rt ! .f t
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:{ l.,i c-d)q

ot=\\, o\=or=f?
:J.::*,o;rj fr- att.l iltt"" q5taa.:{ } .z ) y 9 a t;-l .r2\ S

/r-\\tY+Y?t-Yr=o
iJ :t^ ! ,--l j1l,.a+f

(t- v)(r-r)(r -?)= "
.tr= ? ) tt -Y 6/r = V :tr.lijl-t

, t1) -t (r' f., ,lr):l-r tt \s)tt.5bJr-rl )l tuJ.","|.Ut::lrt,-&i
.*"1./ ,:--rt (l' lr

OTdhrC tz t / ) x ef 4a 41 r:**i <Ss-l> 
"l'-,t^; 

clf ,"rlniif 
')tf .-j\ss\

&"rl .rn;,g)V r9l r6*is:,":fJl{ x { lr z t z 4. tt y rl \ ts xcf.i--l
c**; +f.,r;ttfy'.J;rb.r" cssls uisLe L- -l:l eb- l; gTo3*i J*i "),:3>4:6tt>cdJ)4;aA r<>,.4l q*rSlS.\:*Af-6 c9:;r.rt!e .1,- cJ.i,L;-ztitA Z t y t X\

..tjt, rl.lG:^ \3,)tt o)V,l,L. c--l ;.(-r,r;a. cc..*i

c-dtAot<:-r.,15cto-.19--ll ,r(r Ast )l (g:al:nt 6 G;, cc-yLi"L,*.aa1

=lr'reL;, 
I tlpcgtrr JrJ:,1 gly.r*; cglJlTr:*s{ l-r to-,lj>'qi: rt}s+*,

.fit lJ* l; to-,1e7 4: (a, b, c) -,12- cs-s it cg*lrt .J^S bb)i .rf Uf t

,(;tr:r) pnr f t+;l .9::r Jr-rl -tl3> u'-lts ,71

(o, b, c) * (b, c, a) -, (c, a, b)

yfrtq-.gl ,Jr .*-T.f !ir)4r JJI *,1-97 0La ot\ss ,r7;l el97 4i)3) Jr{;t:
u y-l -lr,l,.L cJlTr:.-ra, ta...l9> Loaf;, I 6111 .J\iL11 ot5;*s .gl o-,ly: L^
c t b Fl r'11. .r.rf.!,..r"; rK-r(, a: (c .t b L-s c s a \ b s a) l; rs? )) vieT

zssi,€ (.i.+ ot<:-) -6, :lrr a- c-s.!-.rn fa4f lJ

(a, c , b)) (c , b, a); (b, a, c)

:-t, loJrir:-r q ,<1J<,- cgJJ: Jr{; jl c6il:.,r: d
(a, c,b) * (c, b, a)--, (b, a, c)

rrj.lU:. Jr*. c- Al:L^ u .!"t.: ot5ii5 .11 -lr rpolgi, +{ u,i-t ,A-l-tV
;l.rirlr q5t- ,:l-r: Lrel.rr l.ril .ll-:,ct'(,-:ft-tr :l:r.:.L- 6ss,l l1 to.rl;g !!1

7t



bgT ggJ) t^ tg)J> qttaJr{; roai' (t ,r{,.rosr goL l-l

l.ral .grlorrf l.u lr (y, f , ?) 
=l-*= 

e! cf ,y ilt-a

.gior[,"u tfi* ) fi*lJis^ (-5,6 4: ? t Y 
"1,-J{ 

tr)

tr"f.r
?) - (y, ?, y) * (1, r, r);
r) * (?,y, r) - (r, v,l)

.{-T.s, r:#) d otK:-t -l9a 'i3 t^ ,.4 J o,.l \ S

:g,-tl: J:l i!r[, 1l .ff

J, ,'ii, .r-r-lT.:-r c? l-,

lt (t , ? , r) g:r .:l-r-r
lJ- l"l -,197 t) )g 6)t)

(Y, r,

(\, ?,

u=x+ y+z
,fyt,! -4j otK;r t rgfr,r.:1.2i ;Ti,l rt" a- 15

["'+rt+ 
z\ -(x* y*z)\ - *

i*'+r'+ 
z' - (x*.y*z)" - r,r

(xaf 7af zo-(."*y*z)d = v'1o

:c-.i,lr g:olr- gr-1fo:t- jl.try ,gifLl,.J.i or J oy,or ?*-j ,3 I ef

for = -r
I

1oY-o\oY 
=t

t(ol-ox)(or-o,or)-rv
o1 :lJi^ cg:lr -rl.r! oy: - Y t or-orol = ? s?l otK:-l ,--i it5L^ .15 ,f I

:rljc/ a:-Ln fa o, cotK:-: g:r il:t. .{-f{ cr;t- ts x-T u' g,.-)t

(or=tr o1=-1, or-.) q (or=-Y, oy--f, or=ly)

:.u*r -1j fl- q:r ilrt*:r jl .rt c5taq*t.,r cz t / 9 y l.4ri2s 9

lr-yrY-y/=o L. rr*ytY-fl- \ y= o

::tlr ,-,l.li' u J-el il5L"

11=o /r=f lr=-\
r:d) 4J -,19'.r1ljl Jls;,g lt z t I s x 6l j (."lrl it*-: :ll+ ,_F,111.1 Q

Vlf 'i 
,g-tsT '-1..,-42 u,= x* /*z ,3tt 1ta l.l ,.p il [*. citrrtl) r-rrT
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:Jild*> (x, y, z, u)

(o, t", - t, V); (", - \, .t", Y); (f , o, - \, y);

(r, - \, o, Y); (- t, o, t", y); (- t, t", o, y)

fJ- 4"J) illLr.f1 t ,F-, -rl ,- jlj, C;l/

rtfylr-rt-\y=o
.ri-,| 6tt; L i.tge jt aT;[- J .!Jl.r, tl3,fcStaa:,.1 a.t:L, 4l .,*5J- t.,

.r-rl.r.,.lr- \Y f cSrJotK.-5

g-rQ.7 q..r.r ilsl- !gt^a,^ii, t f t ,oSri{tlcyT>L- t-ril .ff

xrf axrf bx\ {cx{d - "

rt^, ljl blti€ (f:{o;)t xp ) x, c;g, c.;g,, l.l

xrf axYf D.xYf cxf d =(x-x,)(r -:u1)(x-xrX"-"r)
gt^4l"lJ cdJort- (6,):l)t etL t; -;r erti.i cStac.l,? cSta-l.f !5|5.llri .2tl 1. \

..llri:--r s: lJk: q?Jr ej:t*.)r l-r ta.--r; : taqS-., r-rl .r:tii
or : r\ *xr *.rr* xr: - a ,

tr1--x1x1f x\xr+.x\xsf xlxy$x1xyf xlxp =0,
or = x\xyxrf xrxrxpf xqxyxp *xrJxyxg = -c,
Op = .X1X1Xy XV = d

u sKt cOy ) 6v c6y .o\ .9to,rlJie tiilt *:.*.:.,rrt, cfrg^i,r"u,J:J tTJf*Ajl

.rl) JKJ t.l lrkt ir;: ilrL,.rt-rtc/
.o\:a nf-tar,r. At; ot(.-: J:l iJrt"" .f,"t)< €J ,,-f )ri.otK;; a, g;f t

:y1:.{ s, o)ti-l J{j :t';tjt cot(i-.r p: il.rL, .5tr,

x\ * y\ * zt*rt= (** y* t*u)\ - t (x y{ xz{ xuf yz{ yu} zu)

.J1irr.r: o\ - Yoy = a\ '>)t- c, ot3lr ;tr ilr[" tu,-l 1.1:, 3

:,#forU:-l 6le;* rt*, I jl "IJ-!.l;,dillb"6lre
xY + yY +z*+rt =
- (x*y*zfu)(xYf y, *z\ *u\ - xy - xz - xu- yz- yu- zu){
*r(xyz{xyulxzul yzu)
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:-tr-T,rr.rl .2)Je 0,,lq cotK:*l fr- ijrL" tu,-l ,11,. 9

or [(ol - Yov) - or]f t'or = aY

lc .,

of-ro,orfror-ar
:,q;f,r, a.+ta.,. l.l .r-rqc 4l rlJe I coK,:-; ;tQ- L!lb, ,k-ry gl.l

xYyYlxr2r * x'u\ * y\ z\ { y\yr 1z\tt\ =
- (xylxz*xu*yz* yulzu)\ -
- t (x\ y z| x\ yu { x y\ z } x y\ u { x y zu I x\ zu I x yz\ | x y zu I
{ x z\ u } x yzu{ x yu\ | xzu\) -
- (x y I x z{ xu{ yzl yu{ zu)\ -
- v[(x*f {zfu)(xyz{xyu{xzu{ yzu)- xyzuj=

-o{- y(o,or-or) (r)
tf.f.r" 

"},-.ti 
l.r otK:-r g:Q; ilrt- tlsj{l

xr * y? * zv I uY = (x\*.y\ *zY-p ur;r -
- Y(xrrv* x\ z\ { x\ 4\ * y\ z\ * y\ u\ { z\ ut1

(t) :r l.s l:> ):;lt, ) gtto>f !,Lo =)t-i t; Jst ttt, .cu,tss.# rr

xr + yr + zv + ur_ (or _ r o,)y _,,"1i::,1 ;;'t'e: 
rorrr

.r-/€ ..,,1.7 ot3L5 g-rt4; i!5L..4+*.Jr J

o\ - fo\o1f rol + fo,or- yoe = sy

cI-T,rrJ: c:)2e ut-l t ,r(^f.r,-.t- ot*-r I

lor: a
I

| "l-yo1=4Y

| "l - 
ro\oy+ io, = 4t

(o[- fo\orf vo[f ro,o y-fop-_sY
:.1-f,r, (id) 4, *2t *,ot*-: ,l) :l*
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6\=A( 01 : o , Ol= o, (tf = o

:Jxa y_j f-rt47 n7.)r iJ rLr 6h-,lr?.u, z (y (x c4lraL;

tY_atr =o J t\=A, tr=tr=rf =o
J,i.r, c.-> ot ./lrr llg trselri^otK:-> 6ls: )

(o, o, o, o); (o., o, o, o)i (o, o, a, o); (o, o, o,o)

.O\ ,e->/ )xf -l XxY.p-t^; 61 1 yr*li.J, f^ 4Jt-. r,-I Jr .\ {.s\r:\.r
rprlr dlrl l-r gijl jg,la; j^; A cf Jr JA)trfr6-,1'g;to +.)eriil sl o€ or ,oy

.g::"fortiil
ror (or ) tl t... (z.y.x Jt>lt llk c;to,jl:; L:.ry ls S*te l.y *.ir\::\
.t, ,g.r.1 ofn 611 a: Le/ !-rtia rEtac,:k t-r;ort- l.l*r,,jLo \ ls onr...

-.c^-l sl S,2 a.:...a ,1) iLr lJ dtl::t.,f s, f, .rf
56 =orSp-r -orSo-r*orSo-r- .. . +(- \)o-\&oo

:.rrflJ- lJ go ggta-,1$, ,qJ* Jl1;,g catll1 ,, ljl
S\ =ot'
51 =orSr-yor=ol-yoy,
S, = o*S1 - oy^S\ +for = o[ - fo,o,f for,

Sr. = orS', -ot,Sy+orS, - yor:

= ol- fo\o1f ro[+ fo\oy- For

y.sl> sKsru y ) x t-t)>tl ! "11" gps l5r.>,3l c?.rt -f,-t1 ctaeLll-l 0rl;.,
.. '.of .or r-tl c.:-l 61 J o\ kj j:-ts al Cll il-lti, c;toc., :Q 4-rjoil* 2

zgt-sls y t x jr?tt 
.2:l 24 ,")\i".r.l:T..rLr a, ,ic 3T t23,25 12

sr = xr*.vr -o[- ro\orf ro{

:zt yt *u-f nt6|'21s

Sr = xr *,y* * rr = o[ - ol ror * ro; -.tt- f o, o,

:tt t z t ), S x r:2- tQ7 Sll t

w



Sr = xr*.yr -1-zv -yuv - o[ - f o{orf yol+ fo\or_ f or

2(.J)T.s, rl,_q lt .r;kli .gtart*;l 4l clJil .ff
sin\a=YsinacosA;

sinya:t"sda a-ysinY 4=sin a(ycosy 4_ \);
sin yg=Ysdn A cos a cos \ a= fsda A cos a(l cosYA- \) -

= sda a(Acosy a _ y cos a);

stn5a- \lsind q-yosinY a{dsina-

- sin al \ p( \ - cos\ a)\ - y.( I _ cosy a)f o] =
:sda a( I icosr a- \ y cosY cf t)

tinsa". oa i,i" o tSL: J: I iJ: L" (a { kn L.) sin at' o si ,iL u-; ,i 6;t *
:{ lts.J) a) ,;t.lg- { I r-9jarr ortr

x+t y cosa{z(vcosYd- t)ft(rtcosy a_f cosa)=

:\icosfa-lycosYaft

:n:{u, l* cos a ,} :;; qtta;l-r; { l!:*,'rl.l drL, 11 I

\ ? cosY (t - AtcosY a - Y(z{f)cosY a -
-t(y-tt)cosa-(*_r_\)=o .(r)

.r*j.r(rr iJ:L, a- d t' kn , c+ kr $t' kr L; ! ,**-ri,*A q
.arf..t'r:-)t (f ) illt"e,t"i,eccos d I cosc(cosb

tg-rF e -b t l.: .r:j frt+t ar.l.r i!:L, ,;;11

\?uY - AtuY -r(zfr)ry- t(y- tt)u-(r_r_\)= o (r)
3T n k, cslac,ss^e s (l) ot3eo,, oS) sos2- otii-r cttaqlrb,q cr, t,

Jf l ('>{:.) cosd s ?,osc.sosb,cosajt .ru:k (f ) AJrU e.t :Wr(.r,toJ,T.5
sf j;t baf.r1T,r" *-: t( \ ) iJrt, rrLo c,*ar.rlj (y) iJrt-.r, , (Sl-4, ls cos A

.(.rl;lj.r, *!t*,.
,f:*lt;€ l1 (y) ilrt- c9b9:;.' : t^r*.r # 6tA4L, l: 6r:{l

Zrr,s a= cos a*cos 6f cos cf.cos a _l;

7A



( r= - f [f cos a cos b c,os c e,os df f)(cos a cos b)- tf ,

f r -,r>{. I a cos& cos c)f r )cos a,

lr:-lfXcos acosb){r],

['=""'o
,#\ ktr.rJt;. \i+ s ktr 221 ;e d tc rbra 6toaL-f1 lrr(_ af.rJt- lr
.r9.:,.r,r1,--U )t'.il q, otii-r Jrl il; [", r(sin a, sin c , sin d) f o, sin a: o tj:,

-&-: J:<t*. t*: st{-,lt;;l ol;,i.15 * ls x '11, j tal;r,6*,jl ,1(. Jlts. r,l-lttV

)(cos a cos b) - cos e. cos b I cos a, cos c { cos a. cos d I cos b. cos c I

{cbs b.cos dlcos c.cos d - -'tY ;
f

)(cosa cosb cosc)=ros a cosb cosc{cosa cosb cosd*

{cosa cos c cosd{cosb cosc rord- /71';
A

cos a cos b cos c cos d = 
z-x* t

t?

:-qT.r, r:--l t JrLt t t z (y r.r gttoJlJi, ,qlo:lt tkt 4$l 2

.U.liri-r4: rS-f": iJrL" u' jl l.l

"1,.-! 
,t^,"t at f)t ) J:l flrt-- s; (c, d)* k, s a=b- kn ,!l*s5

.-qT.r,*i-rq (yt * =*t).;Tilrt, 2til tt zt t:^lrAt,r26sey) x zJ; *t!
oleJ.r,r,-to-rl,sb ls z-t ls x blgg ,d * kt s a=b=c= kt ,)V .;5

.rf<r-t'* ot3Lr ;.ltaq iJst" )l l.: t slJle'5 g.tf
Jli,.l $jp.rQ; jl 4.* slt ,a=b:c= d:kr g!b;r ,gta"'l;+

.c) f p *.r"llJ, q, t!.rlJi,
:\:Jj bli,g ,a*b*c- " J"-i 4? 4"t q .fA

b*c- -a, c{a-- -b, a}b= -c
:-L-T,r..l: J)3,c A-l * ,gs* lossb rb.tl r

av+bY+cY *(aY*6Y*c\)(ablacf6c)= o (r)
:g^or-tlri f t r1j;{l

71



aY+bY +eY - (aY+6Y+rt)t- y (aYdrf avcy+Dyc\) -
-l(a{b fc)Y - I (ab{ ac I bcfr -
-tl(ab*ac{bc)\ -yabc(a{Df c)J _

- (ol - Yor)Y- v (o{ -oror) -
: ol- vo\ora yol+ fo,o, - yol

) y'.sjt orf a"-t*, oy t o\.o\*)t.p il lt aYabv{ rV.:.rle rgilg ;5]
CtsT >L-.r.at q k; ,(-r*,: l-,r \ A il t- J-) .1:jlrr q-L," .,ll I gg jt* ct>yl-;r

['P''rfo'rt;l ;Ta'

a\f Ara6r -'ol - Yo1= - Yoli

ab{aclbc=o\
rt'-,'l .-; liad (i15l .le-S,;- ltt ls a*b*c r.rb- ,or ,L+0.^]

:>:-€ J;>.oetJp JoSr*

Yol-Yoy.oy-Yol-vo{-o
.r$,f j r3t .*:srsr\

a=x-/'t b- y-z; c=z-/
lt qJ L, J)y Lsi" stu;l tg.l1l-t .a*b*s = o cjls f-.,llJ- ,,>i: isl

2,.>.t,9; up;6^a cl:* 9 t4) ,>s.9eq Al!,C

(" - r)t * ( y - z)r * (z- x)r* [( x - y') * ( y -')' * (z -x)Y ] x
x i(x-yX y-z)*(x- y)('-*)*(y-r)('-x)l - o

.{T"rr u}.al '>sf i.rLaC t>'l j4,OTJ- ,Slt 6
:r:-llr ,r.aly* O1= o ,f j 4 +i \ .f7

avlsvlcv = voli (r*,,t,fAilLr)

Y (cYbt-p4rcYf DvcY) = Y(ol - Yo\or) = voli

r (ablac{6c)Y- vof ;

|{o'+a'+iY)Y =+(ol - Y ox)Y - yol

lo



.JiJlJ. pL lacr-rLc rrl Lr r,r*.
:(J:::rrf "r f A eJL c;l>U-) ti€;47 ctastr;1 4-l .b2,-b-t*;(1.g51t.r"

("-r)r*( y-z)r*(z-xX=

= Y[(x - y)\(y-z)t*(" - y)\(z-x)t*(y-r)'(z-a1t1-

= Y[(x - y)(y-z)*(x-r)Q-*)*(y-z)(z-x)]\ =
I

=;[(x - y)\ *(r-z)'*(r-*)']'
.C,.f q-t*, or t o\ (o\ rr*y' l.t a6*bb*so lJil .fy

L.rr jl or-rl:.lL.r: jl tr1 cJel L4 jl ot.ctbsars,*Jrt'lr,sr
ec : b ) a 2+>l cheLT Lr caaf baf ca cr;tp i+..'.t: {t, 't#.o -l fu-
:e"ilr -al9> .sKsf 4) c's3ec .Jl^ol.+ L t6; rr,-lr1h .-u:L r+r, r:.rr 

jl
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