P ks
ol
= 9

gsbb..) rb-“éj'Qa

[(w)h,wzg,@a]

,,‘4? by

| -

[ 1Fe8 018 30 17 p 5lex @l 99037

|

olaid ! (yguu 3T
o 9ol pole Silo3T 095

2955l Do g O 8 ylows (31 6 8 9 Oy Pole wlo 3T 09 F (ol (g0 3T (Slouiol Sgo (ylges

SFEbOM | o)l b | oyled 31 | J1aw o Sloiol 3190 9,

45550 Y. f. \ f. Qlyéb”)

39591 0903 (i 390 T Jukod e
(9 ol 30 ald sunlive sy
ol o (3" (ya390 b 1 9549, 05

WS Sl 395

\




«\Fed 310 o V7> 2ol 99037
0l s 03310 Solaist

aidsYe @;C‘“b O
Jlgaw ¥ e :OVl5un JS slaes

N S 93 P

v. Y oblws g al 2oL,

Y. PEIWI T IO PRYRN Y IPRPUVRET

J5 &

o0 pb

oLtk pb
5 i O Aol (bl i 4l 003 My b g3 bl s o IVrl GBLS— Il il 5
PUSS Jioilezr— ) Lo padi- ailuls )b e Oldgie stamsdans Olsousld dalo— Ogale LalS = Olosdow Olabs
S 8 i G sl Olash Gy A8 g OlAi5 A azme Ol dolS (puidh (e dllgg - 043 Ay e
PH WIS HEVE SSIPR U I ESVOErs WL HXY

Y bl 3 il

Sloly 9 kT g awsia
P g

Jut il 2 g ol S i

Awdid

LS’ Ol SJ'JT

Y bl 4ol

o9 pb

Cosmagl (s el

Cosmagl (yau el

el bl

o

C9zagl Gaw pual
SXgke 5 540

C9zagl Gaw ol
SXgke 5 540

Cyeagl syl
SXsko 315 540

Sl y1g 095

‘545\5 og_)T

‘545\5 c,g_)T

o Ly

Frady o)t g

Ol dozxe

Ol doxe

Oldgie rppmstaw

W39 Jgmwo

(ol Sloww

soshs o

G).\i‘m'dw

S 3l Wiwo

3| MR V-PI Y i PN

sghe 315 0

o3ly Quf):

olg3Ugslen Lo ule 1dz 1355 Jghume

bl Lima 09,5 y330

o303l b &l 5

o8 Olygw

ugejl ogys

tole dign 32,016 iisjgol iale alis

WA-FEFY 1Hali— AYY W — aloandd 9 o oy M GLLA 3535 0 80




obol,
oS Mos £g00 3410 dos S 9 S 45 <Ay Hl £950 b ol il Sl Alid ST 5o

————————————————————— ¢ . v s . . . - < as . LT s &
Wik YD o s e flaw! yuo dlis dos ponis ol WMo dod £ oo s el T O o byl 85louls

ot (V pta ()
233k (F o2 (¥
o

el plas (0V8 —A)WB 1) = VrVE XYY ol Jols
e N b (¥ o O
?J)b )I)S y=—-0 gy=- Jap’sé O a:ua)l..\.ﬁ.o > 6‘)‘“\'? ‘y=ﬁ el}’)b,».i

X —9Xx °
¥ (F Y ¥ V(Y a0 ()

oo (ol vax' +a(m—Y)x—m=- 090 Az ;0 Adoleo (gldain ) COSOL g SINOL g odg— 00 &2y 50 lasgly O L5
flanl plas'cosyor

NAY N —o /Y (¥ YN o/aY ()

bl oo B Jab oo b auli o] 510803 3555 0 Jo C g B bl g f(x)=—xY +yax+) &b Hloged dadi op YL A dads

ol 1S A 3o 05 (il & y0 921s YV il ABC edito coolus 5T

Y (¢ ¥ Wy o YO
v ooxT o )
C ] plas —+ = Wslee i lgx
X XY—\ 4
Y- _Y_A—\m v Y_f ¥ - o

Jol o2 4o Coud (b duc g0 b g a 5 .canl clin sl g Juds Loy aw l,lo |ax+b|=x*+\"x+% Aol

el plas' b ol g dloleo &y y oy 5 Sz aS by

% (F Vb (¥ A\ -Vio ()
e ST oo ol ; x) = X) g <ol abi x)=ax +(x+b)(Yx—)
|,a|.ssal'(b K b lan 2l Sy g(X) =kxf(X) 3 ol @b Ky £(x)=ax" +(x+b)(rx—1) 51

o/ (F Y (¥ -0/l (Y -y

Slilono plodil Jovo



& :axiuo ol

Sliio il q(=1) =0 51 emolioo (X) 1y X' ) g F()=ax" +(Ta— D)X +YX+Y glakosdin pead Condz s -4

ol P05 X =Y (g3l s o33 B3Lo S

o (¥ Y (Y (1
Sl plaS b ylaie il (=1,0] &3L g(x)= J% &b &uls g F(X)=b+Y"* 51 -y
-F (F £ Y (Y ¥ (0
(ol eazms 532 Slos o[ ]) Suwl plaS ab ylodio .ol il g(X)=a+b[X] &b b blaiols 5o, f(x)=logY(‘;)5[_X\]) &b -0
Y (F Yo (¥ A (Y £ ()

fewl plas’ \/\+10g3‘/,‘«. +\/\~+logf‘,Y =\ Aol sloolgs ol -IY

o (¥ VY Y Y ¥ O

Sl plas f(%) Hlde ablb oo f(X) =Dbsinex+a b Hloges jl Sowd o) JSCU 1Y

9y ------- Y-vJr
| ) RN
AV e
s (F

Sl plus [-m,YT] 6350 ax/;sinx—cosx=\ Fllio dolre srolg> > -\f
P LD e B2l Egoxo

Y ¥ n
SALLAY T T Z 0
Y v v 5

Vv Vo ve
t —_
Sl plas lim AMXZVSIITX s
ot leotx—)|
x>

f
\ Y )
= (f AN = (x -~ 0
v v v

Slilono plodil Jovo




- -
oo Cmwd 4 woldo S| (il lim )

————————=Y Sl.Clondiodld pjjyged Yy=T(X) &b jloges  -VF
x——o | ¥f(x)—af ' (x)|

fewl plas a gl p

y =Y (0
a \/; 41
| X
v —v+AY
Wy (f
a’ +)

-
et s 52 wiily oSy gixin 1 3 olao bghs I f(x)=‘{/"—ax“ &b o3 ilxe ALols 51 1Y
X—a+

(ol o 535 Olod ([ ] ) Tecnl

¥ (f A4S Y Y ()
. . T o &5 L ajx—) . . . .
@>e P8l udges b ol GlalgS Akl jo f(x)= | ) | B 10—y 00wy Ll oo —A
fO0—h")—f(+vh")
Sl plus” lim Jol>
h—» h"
) (F Y -y ANQ

v Al
St ol lim O =LO)

c Jolo il wlowo ) Job & glabats 1o y =VI(¥X=Y)+X—Y Jxo py=Yx—) ks 51 -4
Y oovgx -
X

A L. . Y
Y 5 A ¥

Sl plas F(X) = —x" +7x" +1 &b glacilac g 3lao pos 350 bl 48,5 Jog 31 Jols J5b colne -

YE+AVY . R NN o Jr +) . Y o
YV YV YV YV

Slilono plodil Jovo




7 :dxio ol

Saw! il dcgozmo plas U B — A" Jol> ik A"NB’ ply (A=B)U(B—A) dcgozmo oo )51 )
D (f B’ (v AUB (¥ A
C={x,y,z,t} s B={x,y,z,w,k} (A= {t,w,k} ¢ Sola u:'u"l.o)'T S slaiges glad S ={x,y,z,t,w,k} dcgoo -YY

Sl plaS P(C) loio criisly P(B)=% ) P(A)=% S S 1 aolivg duw

AP Yo AR LAY
OF 3 Yy YA
3 pIAS pd 1 BOlaal ds 0,10 g g 308 5 pten O g 3 5500 ¥ B B,y 10 9 30,8 5,00 F g ol a0 ¥ A L 0 —YY
SLad a1y € g B oA sLach b 5 oS5 g e g0 18 € B By 53 5005 2,6 000 S B g A slocd
S 30,8 0 2515 6 yte0 ool A5 s ouiS oo 2515 T 31 (5o pten 3 09, ol
Y

Vo q ¥
—(f — = =
g \F v 1

Wil o/ ¥ il Loodld oy ol puoni g o STl ¥,8,0,V,9 p5lio by T cufileo 51 g ol 6015 & YS! llao,ud  —YF
Sl plaS il byl uSilio Hladio
Y (fF Yo (¥ YO (¥ YE QO

Sl pIAS puiluo ytolyls oS a9 N 31 glabai 3 yal 9 .loosds bl Bobas 4 ¥, F,8,Y,11,1Y sue i (N ) zuo slasel 51 -Y0
\Y (F Wy V(Y V0 ()

(BF < FC) $cuwl plas AEG cdio coluno .ol AE=Y g EF =8 . AD =18 «y 5 S5 MYl 551950 j0 Y5

A D ANE ()
¢
GLLE AUA (¥
Yolo (F
H
B F C
. & & . SR o . BD Y . o~
A ! AGEQ.L:.ooaL«m).glﬁ..wgDGFBm)sowm.w|E=zx)J£~)o -Yy
\Fo Vfo
Yy « Yy @
% S E e 3
e \ (¢ o
AR AR
B \e. F Y C

5yl glad il asly & alijed ol Jalo 3lw 851031 151 .ol B9 ko & yo o lg FO Cooluno 4y danmmo &y ol PIpSls &ijed  ~YA
Sl pIAS 4 )33 o1l Sblxo
YIo (f 5 (¥ 10 (¥ ¥ Q

JU! Jdrianno ad S gowly 3 T 1 b 1y Jbaiiaans ol 55T .ol (5950 99 A 9 % £3LS1 Job L ABCD fulviws  -Y4
ol IS T 105 Job b IY (b9 9 Jebiano (0l (ot yguazie &0l Colino 3 o
A (f $ (v b (Y £

Slilono plodil Jovo




Y :d=xiuo ol

Y abo onl Job ST .ol @8l 0 pls (59) p ko Ji 35 po0 45 (g 59bds oud ey oo s Sy yhaS s glopls cidio Sy Y-
el A15 1503 i 33 Jgb 5l y9imn ¢ gome wal oy
Yo (f VIO (¥ Vo (¥ £16 (1
(DK=AgEF=¥ .BE=A .BD=#) fcusl plas GF 5)lul (AB||GE g DE || GF ., JSi ;o -1
A T
D . NI
. Jrr o
N
B C yoo-) Y
?wl,al..\f(lelA)w‘)s‘LooL:.’,o;ooliiT‘A= o |A] —|A|=V |51 vy
¥oo—y ¥

_F (F L Lo vo
¥ i
M(01,B) dtaiis 5 didmd ol X=—F b 55 3 A3 )l0 41,8 Yy +EY VX =¥ oot 595 BT 350 a5 loopls plos T
—¥ B
fam! plas y=TxJap’Ueﬂb&]bw&oﬁdw‘wﬂﬂ@w)élcﬂbé Eleii g M ddadi 35 po a9 .35 0
QI (¢ OIF (v oiF (¥ O/A (A
ol p ST Olo iy ity 5y 3t pad oy NF g MF 09— 90 F' g F lpyils ay p § JSis (omidiws o -YF

(sl plus” gMSY1 551950 (! banomo oy % b 3530 31 Tas5 3 7oyl MENF eM5Yls 550
Yo ()
de (¥
Yoy ¥
M defy (f
b= (01, Y0, ¥) 519, 95 (59 o0 ais Lo Elito colmnn e3 )l o0 4250 FO &1glj Y jeomo b A =(—),),00) ,lo 0 -
Sl plus €= (V,0+Y,0) g
\E (F Velt (¥ Y Y10 O
Jmolo 30 oyfod 5 gozr b by 1y Culbgi (g5 g0 € 3 DB yhao i (sloed) b 4 (61,55 o5 (390 9 nd) duw Slael plos TS
Sl 1A A 3 ADC oo 303Lo Bl el Yo 3 15Ty 30 Sl 505 jlocs 93 (glylo Lk

Y (f 4\ o (Y fQ

Fasbl wilgh oo Wglo Hlade o a’ —va oue OBS By 05,10 plp S o8, Aa+0 a’ +a+) oue 9o YV
¥ (f ¥ A4 Y QO

flawl b Olga diws woz lylo (x\+x‘,)‘“+x‘,+xf+xa=\“oid.>lao -YA
Fov (F Foo (¥ YAY (Y Yie (

= )5 F U5 90 Jgaiiil oo )LS E G y> 90 a5 5 9ba culigi olgf o0 9> V¥ &l i EEFFMMN g, L -Y4
foslilo oo LS o M U > g0 g aiils

VEF (F A (¥ YE (¥ VYo ()
Sl Wilgd oo Vo &3 y0 51 BT oyl iy s 25T olSST il JU $Y 6110 VW & yo 51 G wionods BI,5 ,51 —Fe
\Y (F W Vo (Y q ()

Slilono plodil Jovo




P ols
ol

gsbl?.) |'b“'>)"9‘>

(Y 51) Y o lous &> yido

*

4> 5d3

Y_GS“ “"

1Fe8 0185017 0yl 2ol (90T

obais! ;ygmoT
o § b, pos b 3T 09

(sl k0 g YV s 651A8d 8 5 o0 3 pole it 3T 09 ol 39037 Lsiluial g0 g

SF o | oylew G | oylow i | Jaw ol ol g wI1Y)

i \ f Yo 9 3 \

4ado Y0
1+ \i4 Y. o Y
0P T dwyde
S byl (53amaz 893 )3 OIS T dwryde (slagwllS b
(4awy o > €6 pinsy ¢slm o)
o cely 38 o o8

(Sigho 318 0 13 i ol oiles | (1) ol

R KEERVEN R AnSy ool p2d 3190 oS
(6% pluc 13 aigd ol oiles | (F)Sap
oy b 14 A s ol pad5lgd (¥) oo
Sigho 313 0 18 JRE. ol oiles | () ausa




«\¥F+) M3 yo 17» gl (y903T
oL 5 20 130 (Solas

EHCER A Gﬁ,fcwb Odw
JIgw £0 :OVl5w JS sloss

Jlgw sl ROLE
¥o S b

Y. (SO

7o 5 e

ot el

oS l—wodljal s a ooz ;- 00l s Ld yseme— (L s o s il Lud pule— uclomal Ol 0

s bl A o da] puab (53Likie (BIS doste 593551 i Som b LS ibuan— Giagh Sy Olo,T
3P hiaegSS il (s s Ls ydosa— (5550 plus

Uil sl dmege-lss Olon—pada sy 195-0luailo yual- dwinez Lo tesme— JFsebdalr Apme
Gl Sl Dgmmme (ol Fgis puutia— Lo (51— (G S Lo (2 Liwg ) Ol

[olilisl g g ol Sadis S

o

il sl

S (ibuas

S

alivasn olusl
Gh= 9 g el

29005 5yl (s
SSozals] 0,0

Sl y1g 095

Lo 02 5T
03055 45 puws

Lo

Py O bl

P9RTA (rixe

e r’lm’

30 Jgmo

A L ke

S pal

S b W

bl bl
(5 )7 d o
Al b5,

ol ol
oo golse el
o e

S 3l o ylu! 29

s¥gle 315 e

o3l e S 5

olgSUgslon L e 14z 385 Jgiuns

ol lizma 109,85 s

o3l34ll b ail 5

o Olygw

ugejlog)S

tolc wadgn h:_l,nl.i ulil]gn-ihnl.: aluiy
WA-FEFY iHali— APY W — aloandd 9 o oy M GLLA 3535 0 80




Y :a=xiuo & b

S
-------------------------------- S oo bwgio (§05 el KU @il (S e loj - e Hloges —F)

-------------------------------- flawl 4l o yo iy £y =108 Uty =08 Jlojajb o
A580 VO (g0 § Syjud Eoare) 00 0033 e

x(m) ¢
. ¥ (Y
¥IE (¥

A
o s) ¥IA (F

-\#

faso 4y ST g1 o 2 (18 oo 42 b 5 om0 (o]l (s 5300 &0 (5 ko (ol — (51550 510905 ¢ 0§ JSCb Gallao —FY

Sy o0 e
Yo (1
Yo (Y
Vo (¥

Yo (F

t(s)

VS 53 S pomin (il Lo <y jS1.005 00 &S > 1 £ 900 (95w JIo I Cull QLS L g i s (59 5y - FY

m - - m
S’wl—v Kz ol S e olld bl oS e gl Al o o) lwgio s 3 yiioss Y[ 0— S 4> gl
S S

\F(F Wy YYIO (Y WO

m
(298 i o I98 Caoglio 5l g g =NV o)
S

YO VIO (O
YO VYYD (Y

Yo NO (¥

VYO Ao (F

Slilono plodil Jovo




& :d=xiuo & b

Tl Caw yo ) WHle vz -FO
ol dily > olagl 4y 0L Cooglio (55,05 (I
el it o)L Cuaglile (65 Bl i o)L 4 S U5 4z 2 (@
g oo 3lpie a2 3ly Slog s ey o0 SISO A paxr &S slalaxd 3 (o
)0 G o oS ol by (o (595 G0 Sy arme 50 LT 0,5 ) b il GluSy pur 90 S5 5 0lad ST (o

¥ (f Al Y Y ()

- - - N
CS po QLD 1o ST oS o0 o o @ ML oy 41 (A5 9 o2 29T (o0 Hgumilo] SO i x|y YFo— ol b 523 -FF
m

N - = -
Al Y yette Cio gz g B =V o) Teuwl p,F Wi M gl oo il AL 156 Jab bl B=—F] ST ;0 jgmilis]

kg
(Sl o0 u)f)b)a}?bm
YYooo (f Y (\ﬂ YYoo (Y YIY (\

ey BT STl &5 5> 53 X j92m0 (59 45 wd3 (o0 LA 1) (o) w32 (ommr 32 0519 (AL (59 5 510905 (05 JSUb - FY

. N . kg.m - N
S
F(N)
\ o | == = p— f} QO
] ]
A S i @
[} [} '
el 1 ]
5 : veEiov
o ¥ A ) .
—Y#i (f

30 ;ST el Al ¥ S o 590 9 w0 0 plonil 0, ludly Cus 30 X—Y dxbo j0 LSS Glopld &S > (slo,d -FA
Sl 1S ST 3 63 Gl H15 1 vay 4l Y/B bl A= YT+ Y] (ST 00,3 wlod oy glalixd

Wrj o —vJYj +Yi Y] —Yi+Y] O

Slilono plodil Jovo




ez =l VA Kilwg oy 51wl w3 JSh a0 B g A col Kaled [ Kilug 90 (K0 — L 5551 51090 —F4
fewml B 3l 09l 5,90 wlp wiz (A [Kilwgi ©gld 5,90 bl B ;Kilwgs

K(mJ) g O

x(cm) \/; \

loa— ounlS slowun ) Jobo 53 (X Ha7o S B 53 oo (] B3 o0 (LIS T A )3 1) (pwgiemw Eo0 S ) B -0

ONg—biid W ygods s 32 sl (pl S SuplaS i (pf )0 Wilead 00ld (LS JSh (59 (slowy 3 32 Sl 9 OS (0 S >

y faiS (o0 €8> ¥ Hg7mo S 5O
a ﬂ a(Q
X b (v
N "
d (¢

eee Sy 00 O 95 & &S (50 90 Jgb 9 ne haw (o0 oigis (95 &4 &5 (T ol xSl (T Bl S I B (youls 90 L -0

il o sl o sl o RalS (Y WS ol i - by g0 LS ()
Al o smalS - WS ai e (F Wl o RalS - gl so Rul5R!

dolws L as glasd jamylue SO 5l soliw! b ccawl sud Juslis wglaso v Goc b ausl g0 jl a5 Z oo culd SOy -OY
o 4l 4 o oF Al 5l ool Sl | a0 9959 U )51 .Cawl 00l ol | s =g uT(_Lb.w &89y S o lwes THZ
. e e &= . . 1 . oo m P .o
05 (o0 il 495z g o il Wz o] E9ogb XS i °/\°? go sl o
adlie Gtalsal e (F e hals e (Y il ge talsil o (¥ e tals D ()
Lo dlnsl i s L Sibain &y gzl cpn A (61t S o0 51 FGHZ ol 4y 529391 g0l b of yod (sl oS —OY
Am . of o
(e=YXVe" —) Sl o oo diz Wil 0
s

Yo (f Voo (¥ Yo (¥ Yoo ()

Slilono plodil Jovo




7 :dxio & b

Fo oy oo (a0 T a4y il (2] (B9 bl VYoo nv:: 399> (pa0) 92 I ZHl5 50 daliye (Ll adh aS (5,8 -0F
ooy e 3 @ po o ilw p8 4 (15398 W ALBS B 53 3950 Cwd jI Lyl g 92 10 L de @ (ol W 3l a0
(h=5/prx1e"" " Js g c=¥X) o’*? WS 5,3 FPYIM 1) bayygisd buwgio zao Job) Souny s
V/IEEXYS' Y (F V/REXY SN (v Y/Ex 'Y (¥ v/Ex10h ()
gl % 31051 41 (59 551 ko gladh 5159500 YL 0lend K (SUls slote 41 Bl slotn Sy 31 (39,55 g0 (g1 (591 55 -0
ol o105 Y GUle ylone 5 ylouds crsly il 381 35 ooy ylino
5 (f X ¥ (Y ¥ O

4= 35 ploS (log—od dau az i b .l S0 Golkao 1585 1 9 HIubil lasly s Glpw N cais g Z Ol i Hlog0i -0F

!l G yoli

Z
Z=N ol 0y 336 ual goil dae (D s ly ()
e s Ogignl C g B gladius (¥
A Dt """ el Jull A Eea (F
",:'3’/ oc ool a8 sl dn B drn (F
I!' N

Sl yob p 5 sloo,l38 31 Sy plas —aY
Db oo ool glatus S sla STy o agyg,ies jluasS oylaie 4y el 3 ()
g8 o0 Sl panilysl diges Su 3 VYA Gigil cdale (falidl aulb 4 (o
ol adgl slaaius p 2 foee | iy iyl 3 SV gace p i Egamme slaiun claF STy o (¢
3,00 ol (latud dgamen ol o8 b 1 (55,50 ags Lo a5 (glarun 2aSTy (&
g (F PRy oAl (Y gl ()
A5y 9 Gy Aol 1wk Jobi Sl 50 Gy 9 Gy = FTPUC 9 4y = +HTRC (0580150 aw 0§ JSB Gollao -0A

¢! S y0 M)f p‘d: q‘u )Lg J:ua 9 )‘A.s.o Sy90 yo ‘ML’ Yfcm ).gb.g

q, a, ay
[ 4 ]
Gy Lk sranls ¥ alold 5 9 gy =—YUC (¥ Q) sk sreils ¥ Lol 55 qp =YHC O
Gy b Srels  Alols 0 9 gy ==Y/ YOUC (¥ Gy b Srels P Aol 5 9 gy =Y/ YOUC (¥

Slilono plodil Jovo




B 5,s lslae,s¥e Slaiplyealag =Try g1y glglda B g A Ul 5,5 90 (S0 50 )b (b Js -04

(ot olod Lo S L) Togin o0 A 55 xbw JBo plp oz B 65 )L b JKs (oS Jio A 55w

Y A ¥ %
— (f i\l -« -
A s % \

(oS Coluno U oS (o0 Lrasler (590 p90 dmiuo Wljlgo a1y axo 98 51 (S0 oS (o0 I (551 31 55U 5 g 1 (55 o35 -+
TS (o0 gkl AigS> 9 Mo )d Wiz (4315 Ao 99y Jrniliy BB .ol Bl wuo )5 Yo 05l 5,8 w2 bilio a5 Lraxius

Al oo sl aoye Yo (Y by oo 2alS we e Yo ()

Al o sl oy YO (F

Dby o alS sy YO (Y

Flaw! codl F Cwoglio (B pan olg plp dim odl A Cuoglin (B pan oyleh () S0 Hloo 50 -9

fQ
AN YO
Wy
A
VWY
AA?A f«
S WW
A= \YQ
AN 7
LA } \
| 1
r
R € 7/

At
Sl cdg w65 &5 ym0 G99 B VAV ply Ry Cooglio yus 9 Jnmiliy ST 51 olite JSi jlko 5o —#Y
YE Q)

YA (Y

009 JI b i o Job Alads sz ol o8 1y YYOMA Lo 3l 12 65k o2l 51 ol VAR (195095 5 il g 55 ¥

e (F Xs Yoo (Y Yooo ()

Slilono plodil Jovo




oS o0 i los Carw b 1y cwsbliio olose S 38 3l Jolo Cowly w2 3,19 (5975 Sk « 25 SIS 31 Sy plas -5

(V\ (V\
N S I F
=
Fed(o)1 rO)—1 gs (%) N§ ;s (%) N§
VAVAY VWV .
(<) (<
(o) (@)
Sy (F ey S (V @yl

= )l S50 g 3410 dll> Foo 5wl Yoem Job g1y a5 o 5950 9 1l gloww yoxo S3lg0 = TYUC JL L (gloys -£0

m
Al o (399 g0 Wiz Wglosw cmablidio oyl Byl 31055 313,09 (598 dgibon iy Vo' 5 G b el a8 5 51,8

T.m

_v
L=AYXY e ——

(1) )

aEx1et ()

asx1 o0 (v

Frxye Tt ¢
o (F
o] D =0/01C08V 0 oTTt & yguoas ST jo )] Wolro 45 5,35 o0 (g yuitio (ombliio HLib (590 & Jolds Ul doxy S 31 -55

(VY =1/ ) Sl ey iy a5 bamsgio (o2l &5 o dsﬁ‘tv=\%s Gt =ﬁs S ail o
Vol A (F Y/# WPy Y/f
99,05 o I =08iNAeTt idoleo au SI LG s 9 (Ko Sl by Y/ FEmM Job & glaiws (yaus Agloww 31 -5V

Wplosus o1l Skl ol adly Vo0 Wglopus Bl 10 gehus 51 asyig0 J35 (ohon F a4 T 30 o0k 055 (55,51 Ry

—v T.
(1, =1YX) o V—Am) Sl yoiz

Aoeo (% Foo (¥ Ae (¥ fo (A

Sl 5 iy J Gy o2 kil 7/ ABKE o aalo b b 2 551l V/ ¥ =5 18 4 smrle ) (ggimo 53,5 5
cm

VEYo (F 1YY (Y Yoo (Y Yoo (3

Slilono plodil Jovo




5o e 33 Yoo alaio gebans &y (o9 (ogins S 33 130 55 Wiz il 92 Sy il by b 50 Tgo yLad 5154

N
(s> Sy=Vo"Pay g=1o

) Sl 352 g0
Yoo (F Vo' (v Yo (Y Vo' ()
N g . : e s Ch e e e (e
(g=\°kg) Gw‘ _\“ ..\..9 p w' \AkPa d}ZDQS)Q)U‘SldJLo.H')LMJ ‘)J)J&NGAM)LM)Q -V
cm
fdee (A
= 16 (Y
ity
focm feoo (\"
= P,=P f(f
Yeocm
] Ibcm

Py=y/¥P

leoeee Aod Sl glaale ol 10 ol (e 655 0giis0 o5 o Jamiliy 5551 51 Aod g S o0 bgitus 12 50 soum -V
Uhalsdl o oS (F ol o g (¥ als - S (Y oals - i ()
G oo g 31 My gLl e (6550 A 59y 4 (e g 1y L5l 4 (glag YL 31 (5)lam 08 g0 (S5 Ballao VY
hy L5l auly (ol woys Yo o) b & o of (i1, il (65550 5 YOM o gLl Ghys o2l ST 50 151 .05 o
(S 5 po (ST glag s 5) Sl o Wiz
Ae (N
Yoo (Y
YYO (¥
VO (F
€09 Jod —0°C G 4 sLid ylad )0 U 09 4135 shumadl ) HLaS 1010 °C T YKE 51 asl Lo S Jo3aks Wiz VY
kJ
kg.K
Yor (f YYy (¢ YAY (Y YaA ()
3 oo U padd ]380 ool w1 515 glod cull jLid jo ccawl Jd ¥ il YYOC slod 5o JolS 55wz ylado px> -V

KkJ
(Lp=YY$— g¢c j=Yc_ =¥/Y )
F LNl

Sl i3l 7o cem’
Ao (F Yo (¥ Fo (Y be (N
830031 &3 AC yaumno 33 55 (G950 (6551 151 ol 00y C 1 Al pano 93 G250 31 SiloyT 557 (g o ¢ o5 JSb allan -V
(atm =1 +®Pa) Seoul Jgj aiz ol 00,5 Cdl ;0 ABC oo 50 515 a5 olo,S caily aidly iu 381 Yoo

V\Woo ()
P(atm) YFoo (¥
L . B Yoo (¥
A Thee @
Yp----- A. .C
— V(L)

Slilono plodil Jovo




&

S

ol Cawyo ) sl le 3105190 plas’  -VF
425 Glan olS2STy 15 &S 395 (6 paie et (1 TC) onaiS5 (il
ol o JoSi25 ] Sows glagigial jl b )0 092730 paed 3l duoy0 # 290> (o0
Ngdige e Glaj CBIS b5 Wyl dl VB 5l i b ple lapT (sian & 0955 sled S &S gladis deo (o
ol 00 Lz caslie (5551 (T (b 45 033 ol ot (Silgo) nteo (Ll b ()lgeS 18T s a5 85591 sl 1 loiaitils By (&
oo (f e (V o ol (¥ & el ()

(ol 525 33 B3Led) Tl o y3b &y 35 o108 bl & ol POXTT (s )0 A (190 (015 G0 yd ok wolis 51 -V
Ailbso Oyl v Y jaie b X jaie ool sae M (
3318 13 (29l Jgaz polez 8599 5 1Y 09,5 53 X yaie (¥
ol gty o Fe cail sae 5l e ol 5 by 2SIl slass (¥
ol glite X paie g 0ye1 ol o oad Jlidl slaayV slass (F

=l du—e ;51.08b o0 BCly g ACLy w)ygo a3 0yls 51,8 (29l Jguor poms 8595 30 45 B g A pase 99 W pl5 Jgo 8 -VA
(ol (o658 B g A 3lod) Teunl Caw ol 5 s ,;le 3105090 plus alsl F S5 95 B paic jl A jaic
Wl odgusy Ne 58 gm0l i)l 4y 09,580l dus (yols s 51 b oS 5 90 ol o B g A (I
wdlge BHy oj9e0 b B oloosd Jsob 9 AySyoSef b A (ol Jgo )b (2
g g0 0olitul €6, gy jl S 5 93 ;8 (5,356l o (@
ol ¥l pais ¥ ol gl sae B3k (&
o5l (¥ &g (Y gl ()

(X
.;(
=

il oy o (o0t 8510 05 gl 35 51 Sy plas’ -4
ols (iSTy Sliy ) el L 1) T il (Fome olge 4y wuSTigs )5 Josd sl O
318 55 B39 %5 00393968 9 05y ogdle 393 JlSLe p3 oS Cel (g G SS9 (¥
gl oo 4325 (SYob Ddke )3 9 Wgd oo diSle (BLS Slge ALy &S dus b ey e GlaSe (F
2,5 B0 L capid Slolz g 515 (gerad slaglane j3 0 STer 10 (105 b, Sl & plgiee I wSTes ()S (F
o plaS (20 Lis Gliso sk jo 1y Oy g Hy (HF calizeo 35 aw atm jLié jo oS pi s Kb aasei b -As
(F=12,0 =17 , H=1:g.mol"" sl Jgo o/10 J3leo 0,5 ) Cuml Canwyol

M ™ ™) sl (V) B35 50 518wz il VIO oY) B, 10 518 o (

= ad (1) Gy 43 35 o 1 YUY 5 (V) Gy s slafls o ggome (¥
a3 ge Jol5 23STy Oy 58 0,5 48 L Hy 58 sgiome 0,k (¥

oo %© Q&

oo & & el VIoArEXY YT L (1) Gk s sl Les (F
oo
«°C \vei6°C foa/0°C

Slilono plodil Joxo




\\ :axao P

el Cawyo b Jolxo 8,50 1) d4le0 3l S plas -AY
oo halS of 5o eaigd o Jlake crpre Cale by (Jolone 4y Pl (5lake (0938 L (<l
29350 ) 4 3By sl 2l (Slaslone (6l Lo o5 ol CLle (o5 (PPM) (geles 50 e (0
a3 oo (LS g3 S gd y3 1y S 9IS 0 (Sles ol Gl 9 00 b f2egSslS (95 Wi (Sl olSiws (o
3318 05,5 by0 Ol 51 s ,lS mass 5l 3 a5 el dalx (sl ol JSB 4 Jgloxa 5l eigd Jo> (g3lulaz plgsiee 1 5ok (&
ey (f S (¥ < gl (Y < gl ()
S VYA G 30 5 il din 2 o2 5ok 9 Sl gus 00 o SBCSS (5032 o33 ()5 Fov 32 1 koo digad Sy 50 ST —AY
P MY 2ty Jebowo 5 pid oo 32 052) SCanl Jid 2 Jgo iz 2l ot o (g2 CALE bl 4iLBld 3929 g (332
(O=\¢,Mg=Y%,S=YY,Br=Ac: g.mol_‘ IRVRUL RN HER
YIA (F VY (¥ YiF (¥ YIE ()
ot b alaly 53 305 il 315 g0 IS il ce S = =0/ FOHTY g ds lod com ol 4o Ko Sy (g 2y il Aolze  —AY
! Caw yo Kos
el ST S Yoo 1008 VolY s SV C slod o S ol 6y Dol (il
ol T 30 Slilgas ot (6 3y Plosl iy, bt Led 4y S ()T g8y Dol Wiy (o
el 8053 VWLl T 85 gl 2253 00 (slos 55 &1 8 pes Jolome g0y s (2
WS o gy Sad 0,5 Vo FBO'C sles 4y 80 C gleo 5l T 80 s Jslme 0,5 VB0 50,5 84m b (&
< g &l (F @ 9 Al (¥ S (Y Fo ()
dod Sopd cdlo (A paie Jolbiog)F )0 ST .cowl (29U5 Jgux o)l b pom 8590 oSl 5 (SO (A paie -AF
el G yd i jgbods 4y 357 plaS il ol BT glod yo polie
oo e 3l T4 09 Sl i 5 B3 LA paie L og S yolic dea ()
iyl 1y @il oleasd (oles (] (o3l due 5l 5SS (a3l 08 b 5 090000 (glo paie dan (¥
il 09,800 G L ilgi gad Lol el 0,9000 GUT (sloo yo Jgizr qule 586 L b oyl 4 A (T
Oylo 095 b )b Y j0 15 AU D il 0y9000 Jodz 0003ld 0g,F el B s b A ST (Y
§ sl w30 llan 1S o 9 0 5 (5T oz 318 )l (38,5 S 0 L -AD
23318 (9315 4 b JrasS sl 1y JaleS (npteS e SIS cnl Blee 55 ()
el 5550 508 as slacaS 5 gluly 5l i mrdw lacuS 5 @l (Y
sl 0,85 316 43 gy pe (LuSy Jasl ph ) 130 sl s 1 (61085 Tl oy e (¥

el T S8 5 51 Sl slo ghsul 51 5obel Jlw (o] (Sone slacaS 5 5l ool gl Feul lakis (f

Slilono plodil Joxo




=

\Y :d=xi0

S Fro 51 0o e STy (AN 3905 b 1y IS dST (IID) (0T caS oo 0¥ 58 4415 0 0T 508 dngd (lyy  —AF
AS (5 ygm0 3O B STy LolKiwsd iyl Cund Sl A (33,5 BB lade b1y As oals wuoyo b sunST (IHT) yaf
S § 0 49 SIS (gl )51 9 0900 15T STP Lyl 50 aguaST60 ¢y 51 i s 090 ploxil JolS' 9 a1 ST

(Fe=0s,Ca=¥e,0=1#,C=1Y:g.mol ™" toiledy o d Cawly 1) rady 35) S04 o0 dudgi duoj0 Qv 0oL L STy

YYo . FF/A (F Yoo  FF/A(Y YYo ¢ PYIY (¥ Yoo (2YIY (
Tl Caw yob Cdlan plas codd o LA 1y oy L b 0y Clligs olasT STy 3l glod oS ) Kb awasg b -AY
. I
=
\. Bl e 5 ﬁ
\ -

ik \ .'5{
1% 5

— :

3,5 ooliiwl 60 s 3 00t yuw Sl )T g 000 lolid (slp olg¥ oo talesT pl 51 Y
9y )5 4 (plerd STy b Sty o)z Slp e plyie 4 Wlioe pr ST i (F
igdign o o Kiyigr Suely g wim3 g0 23Sy 2 Jlw b CudgS (slizl dam Lakad ¢ 2alesT il o ¥
iloads Jiows ail%y sladigs a3 «eig¥ [LSle ;0 35250 Ll g0 slanigs I side (2aSTy ol ploel S 5 (F
€l w30 o il g S JU5 b alagly 50 513 4038 plas —AA
el e 51 e Bt Vgome K JIE5 olae yo loniil (1
WS oo Calls |) SIS Sl a9 a4y S JUj (239w ) Jol> COy 3959 (¥
el S slags3 il 5 oS sl e 4 S JU5 133 Al oo yas Jobo (¥
gioe SOy 5B ,Laxl 20l s 09,0 (29,5 S35 4 ST S (509381 (F
= 09 13T (6551 Jo3okeS YEO Joilil Jgo o/ YD i gus 31 5T .ol g 1 gm0 30! il o5 Sl (B gm o3l —AS
(H=),C=1Y,0=V7:gmol ") 3T o Cawsts 5551 Yook gy )5 dir opis g i
A(f I\l ¥y Y
18 g 1) ol 318 0,55l aizr (lod (T I 0,5 YV JolS (idgus 51 Juolo (5lo S coud 0310 (gl STy 4 azgi b -4
(C=\Y,H=1:gmol “)(cay =+/kIkg "."CT") Sums Liul33l swgmmd 4255 Ae
CyH, () + Oy (g) > COy(2)+ HyO(I) (5 ijlsn STy Ulas)

I)¥H, (g) + Oy (g) — YH,O(l) AH = —3YYkJ
IYC(s,31,5) + YHy (g) — CyHy (g) AH = —AskJ
IINCOy (8) = C(5,cedl,) + Oy () AH = ¥atkJ
Va/b (F VOIS (¥ VolA (Y YV ()

Slilono plodil Joxo




Tl ¥ ol 30,050 31 ST plas jo ol 00l b JoeSda0 10 (guigm g Il Cids jlod wglas -4

sl S 8 (o M _ ¢l (Ll
asalT5z - oY (@ b - e (o

(logy=0/Y%) Sl mol.min™"

Wiz o ) 5 cnl Il Lasgie <o pun 39

ofo¥ (F of/Y (Y ofo) (Y o/Y ()
Flaml Cawyo cdlao plas’ -aY

Sigyes0 lods 4 Silagyl bS5 232 K g D glagaling (1

ol g2l Jlod 93 9 ol o 93 s> CeHpOy Jgo b 4y (o5 5 (F

el Jeto 5,505 258 4 w50 ol 98 4 e 1,8 03 elole S (sl am o5l o (F

SIS o0 S i & )5 Sl Jlads Sl b oF o lale Sz cansly sl Ul (6 pady vl Sl s (F
(H=\,N=1f,0=\#:gmol ") Fuml Cow yoli oud 031> JoSdgo LS Lu b adaly 5o 35 Al jl0)lg90 plos’ -AF

COCHy
NH CH,OH

F

Lol 395 LSl o Gglaia Jale 09,5 4w (5l)ls (A

sl S5 32,5 oy 5 ply iy 101 3o ) -5 W90 glain Lok (o

el S 5 8 525 bl @2 Rl 99 (05T 9 0% Slapsl o> Egee (o

5yl ) iglaST 0 4 Gl o) sl ot ol ¥ ol (59, (sbinmsls (slacys 2SIl iz et (S

oy (F g Gl (¥ o (Y o g il O
fably oo Comyd oniss S 5)L)0 ) Gbbasy 35 51 SQ plas 48

Al oo 5318 paie S 5951 0)lgen (ypale Sy (S9S1S S ()

o 20l s Ol o istlo i (slooaisS STy LSS Sl Conols (Y

s Gl o (Faus Sl @08 Gglo slheasSShy 4 w3l o981 L (¥

Dgd o edlitnl wg slag )l uizen 5 Oyge hsz 0y Gm 3l Slp Jlo S Gele (F

Slilono plodil Joxo




\¢ : dxuo W

€l

§ ] S 33 6 )l g0 4y 35 EIAS ( wgwd sl gaswl 5Ly -4F
A 59,000 w3l shls 93 LSl 5o ()
e il 5 > 4y (31 Lad 4 Lo o (V
igdige odiigy ol po (Jolad 5 pdyctS y Cjg0 4 (F
180 i |y o 10 posigyae slagys cllé of o pad o 5l g (F
Y 4 Jolomo poxo g oud Jo yhaiio o 55 cowl YEL.mOI ™)yl 35 Jgo pox> a5 ol 50 HA I 51 2d Y/F jlade -4V
9 Sl juizr Lod o 30 O 50 sl (1 (idgr duoyd bl YTV ol GUT loo 5o Jeol> Jolxo PH ST w00 il
am Gl 51 Lo 35) Tawl s ATl S 95008 o p )5 Wiz @ (Jokomo (! 31 i (o B0 JolS (40,5 (5 51
(Na=Y¢,0=\%,H =)g.mol ',logy=¢/¥ (0S 0d gti J Ml 1 g Jelxo pixe dudS (0 8 9 il
VIVO LY. (F ofod o Y. (¥ VIO B (Y ofod « ¥/, ()
el o yOb 3 )30 pIaS (3T Aolro 43310 31 (g 325 GBS — bl STy & 4z b -4
Fe'* (aq) + MnOy (aq)+ H' (aq) - Fe'* (aq)+ Mn"* (aq) + H,O(1)
ol Yl e 28Ty Aol 10 0lge (5 50gaS gil ol po £g0me (A
sl a3l dizm gl c0ainST g (03l ST y9u3lS sasalS (2uSTy ol 4o (Y
el 0y +Y Ay 9 00,5 psS Azl O o 2aSTy ol o 1K yisluST sae (Y
iloo Sialil 9o o ¢ STy bole slagys jled 9 PH ¢ 2STy ploxil L (F
30 00l doleo (slayg Sl jlods ol s t lo) ey 6 45 — o9 Judo (SIPEE Jokuw j0 ool Aol (gl yg ST Hlos L5 -a4
YVIF 5ol acid py2r t o o 50 0y = o SI9IE Johuw 50 9 Al t7 o3 ke 40 ywd —usoglT (1P Jghow
aplgs oS asiz an t o) w30 o —pusegll (SIPE Johu 10 WIS Ak oy bl Al GhalS 0,5 YoIY @ 0,8
(05250 515 53 0,5 YV/F 1) (o —puduogl T Jghow 50 W15 adgl 0 ,2) S
E'Mg'" /Mg)==v/vV E"(Agt /Ag)=+./AV
E'(Cu't /Cu)=+/vFV E(AI'T /A = -/ 5V

(Mg =Y%,Al=YV,Cu=#5f,Ag=\oA:g.mol ")

POIN (F OY/F (v f717 (Y YYIA O
s cn 03l 1eeven Sl 33 3T 51 gl b abaSTvenves 3B covenes e 3 FukmblyS 5150 Voo

o Sl s el (¥ T S o] copilgllE cpal ()

a5 sbgd ol (ol (F 9yS (sbgd sy, 0jlglls ol (F

Slilono plodil Joxo




10 :a=xsuo

] 00 58 o Adgl OT o yo Fo A Wl (atkiien diged ()8 55 s I s el ST B0y FY 59l g wo (glAiges
ol goadh Sid Of p o MBI g wad 0 JoSitd O ol @ 1) Sis diged I wuoyd Wiy e 4 Sl 3l o iy
Sl plas suilo sl

YOIY - 04V (F \Y/P Z Qb (¥ YOIY Z SAID (Y YY/2 ZYYIY (O

! Cawyob 3 sddus o 51 5,lg0 plas

MgO > NaCl :bs> 5 wgd glos eglis (¥ Nat>Mg™ >8™ . L J&= (1
AL Oy > AlF, > MgO : 2,5 JuT (F MgO > Ca0 > NaCl e sbes (Y
......... STy o] 58wl o 5ol 48 31 5Ty 3 Lowird STy 4o Wigw ALST & gomo (043 STy S 40

B9 g o131 LoyS syl 3 4y laoaiems STy oo b ()

s (55205 (555 e 9 3555, Lnoasns STy (Y

g so plowl Sl (2STy 4y Cord (b Sy b 28 STy (F

el alB B oo gl 13 (65 5] grlaw alold 5 1S alB b Wroasas 2uSTy (65,3l gelaws alold (F
Ay(2)+ By (2) T—=YAB(g) :3L5 Joli b wigho o0 553 ¥ 3,5 5,19 Lrouiss isTy 51 S5 5 5l Jgo SO (axo lod 5o
(ol AB JgSUg0 Jolai 50 09580 K5y 80l Lad) Tawl Cawyd 8590 plus .09k 1,8 K= 1

el il CiS Sz 5l <) ez 55 STy il JLed (6551 e0gd o By (49,0 Sl Sy des aaliEIL ST
o oo (Bl S gt oS S5 50 Slge 5 Sy 58 (Jge cdalé (g Sy 8,1 4 Jols Jlal L (¥

Aa g0 (slidl ) STy Jolas <ol By (g lade 3,5 aiiled sl [ 5I6LS 51 oolaswl (¥

ool yid 30 Joe /Y ply Joles 0 AB 8 clalé (F

Ol gg—0x0 9 8 il | sl SIS 4 GLILL Jgo S Jooad )0 0255 slaedl (alusT due Ol il £ gormo 551
Tl P b & 8 Cond ewiS (258 b il 1) 5SS il 4y 51 Jgo o ookl 3 5055 sbed! Gl sus

A(f 7 ¥« ¥

-4

_\Or

_\Of

140

Slilono plodil Joxo



R [BR
Q

S %ﬁﬁ
LY SIS,

R BRI B [BRE IR 18R

N

- (L ) don)

= 140 olo 313 0 \#

(sokro Slasiant g Gigd g o Nl Cu 5 g pulsd)

= | ugeil a5 aml; ploj g Cllguw alass |

% (€h3) (soleins g Sowbslod | How ot T

s\ Y. Yor - Y. Y. ol i)l g eale’

. YVi - Y4, Y. alzs shelwl § (e

S §e R £ ung)> 2an

RS | Lall Bgpa iy g lalyd |

S%f g Sl puzme (ol e (Blow (23,3 (selu aly S (Guwme (5 pe ol S § eslas

S S dsa> gl Aablb ( Jkama s 313 5 sig02,S Mal> (iledsl 033005 3se> | g alzs slaci) g ge

) [ Lall g s e ol jlisulys g 8 olySadisjS |

=t & kiano o st 519 S ciano Sl w9 oo &bt 9095 42593 Jomo 03 Jgumo

eyl

il 1,05
S o 9 shi=> Sl 2l Ol oese el gawly
SR ST ol e oS Ml

olwl O3 9 eales

N 310 by (I3 olyz0gled Lo ule Gl dabls Slaiuol 031305 Ao

(,.Aim slaaTwl g (b

%\g‘ Sldol 03050l dpe> 095 g

S ols0palod L ke 4z 18 Uy 5 ool Lo £ 00 Sligan b dsliae 5 s jluntiius

Olilos) dnguare 15Tamio g 853 >

93l 09
(Pl g) (2l (3 90T (ol 3Ly

PA-FEFY 1 08) Sl als - APY M - yubouaadd 5 Lo (s oMl GLUA 1535 ro i8S o sT

X

S e

RGBAR
SIS INSSEN

X 2 Pa)
SIS
1

7

IR
ST Ol CHOI G2

R

A\

i

,
3%
NSNS

A

RS

-
S

2\

7

ST OICZOI G2

o
“‘d:«ﬁ
7

%
X4

2

ST OICZOI G2

SRR

SANEAN AN

2
%
oW

oW
b
%

2N

N
XN
=t
2l
2Ny



E Lﬁ’yfy Y iiio

(i y don) (Lin VP20 31550 18 Og0iT
II ol S 5 g ol
(SUl pabgiy pl)) Sw) 909
e s | i o S e
VOY dxio U AA Ao
(i) ) o533 9 299 O3 AP 4 85 S )0 0 )5 5 sl pudlad jo il 5 S TS5 4 i) ey cpad 4y —VO)
AT ol T 5 1 & i
VOA dis 5 35 Lok Joe g ple JUsl — ol (@) Ll g (aadl ge0 5 Lo (o pdy Ao 50 ()
w{‘f‘%*‘“f:_fﬁ‘): f“:m 4S5 oge ple Jl— el () Ll 5 g2 5 plop (bdy domti o (Y
wma:f;::::\-“x = 4S5 Ge ple JUI— ol ki 575 55 )0 (F
(SLN)Y S 909 Jos g ple Jl =l i 8535 5,5 o (F
gt glhdin; :‘::::“" ey 1 ol az 5 oolizasl g 8,5 1y iyl ooVl K h g ple 4 ol ol Kol ey LT plas —YOY
VYo donio 17 dnio 90,09 0 )il 9590 (ea 4 w25 13
S:::: ?:‘);::‘:;ﬁ 5T = €S STy Sils 31 - s, S S5y S5 Lo LV 3 Ly ()
ol il 2 s e e Sla 959 S o2 — € SIamd STyud S i1 - 00,5 S3p S5 Lo ¥l L3l b (¥
ik p2)S = €Ol 3w LA gle w e I (F

P51 = €l 3l s oL ole s as b (F
O g 3 0S5 U asgs 3 Ly, (5o 1, Lalged g iy Jole [ o acymelolive 45 Cal (3390 (0bins] 4 Cand 4355 ol iy ey 5 4T S s gty -VOY
SOW PRV TSS JPTIRN. -1 [N UGN SRS PO-CONPR UV g JPONS KV PRI
CooeVl osls o 8 Jg5 5 Lae? = €ep il e ols STl U ()
«LI3L) o el U1 Sl S35 Lo 9 = € il e ils” STl U (Y
CLISL) g ol U Sl ST Lo 9 = e aillaod gy ] Jgoy 5 (¥
€ ooV osle o # Jo5 g e » = € aillasd oy 4l g, 5 (F
Soy o 4y g Sl a8 5 paty 1) o5 Wighas LD 51,8 & )le 5 sl 00l (B yme CudiBge 0ulS (6ruz dz il o2, 1,8 5l AT s o i gay -YOF
Sz Sl «Solas Il 4
(2) roley gl o — Bam ey eyl (¥ (2 rolyy O3990 — SBaa 4 pleal (O
(2 el Oosny500 — p3e ol (F () ol ool — e (il (F
Sl 455 g jha corlo o3 {aise (29090 4z 5l sy (28,5 9 AiS (o0 (Byre G |, (0) 5T Jgus) ot s T8 e oS e oy -Y00
€ i e g 15ga8 g Lol abl 1y S8y pddD - « 35 Ul el b ()
€S s ol aid LeSodl Sy e g sliy e LSl S3» - € Ul el b (¥
€S s gl wid LSl Oy e g by e LSl S5 P - KrgeesB gy didy (¥
oo e g 1ogad 9 Lold abl 149,53y pdl» — ogeogs 19,000 » (F
Ly 08 ST o900 (2565 Lo g olgdl (po sliaid] oy 03 e Lo Igdg Y0s oSiglly ¥ oSigo oy Bl lguss ¥ gl cpndll il L &8 &7 51 V0P
S Sl il o 1) 9,90 IS €ppliad o257 (] LY S
ol GBlakns &y (335058 sl pliadis 9,85 oz Sl cnl O
el lladas 0 05 55 (5l oyl 8,5 dw ko ] ol (Y
ol GBlabs @ 35050 8,k plass 5551 ez Sk el cnl ¥
sl lilabas 43 (535005 8,50 pliadd 595)1 dws il @] cnl (F




(i y dod) (sLsin B 1F:0 3155018 OgoiT

iz S ol Ban flgreds wglas yols)|,8 €aelg» g €aos¥» i ey -YOY
by pac b Cundgn Jalye c5lis — slayl ()
G gladan 4 Folul Gar 5 E8 > (sl e 5 el — o (V
Ools a8 Bus (ggwdy ©ya8 b g ol sbaws blas jo (Foliwl— L (¥
S350 sl (6K, g Lio yo pedas g (iducdd SNy — syl (F
Sy o0 1,8 os plaS Cagi ol ol jo ileculs (gly crizmad 9 il )8 5 Sk yrane yo (AT pgo Al o jlaxy -YOA
295 ool | 03 Sl 093 mlodgy (3390 355 wge el 10 ST
Sl g e llas cols; a5 wge sy g s Logs ey jo aile BL (Y
s dpe ~.\43|~.\> LI o)lgjb ‘)"653 w_».o.»a.i lJ 9 p.a.j M g_A.Ua ..»9L\> )‘ w S yge0 yO (\ﬂ
o2 plasil 08 S aseine Ba pl a4 o Gl ) ax oyl a8 ot lew 893 glas L (F

§u2dlygo Cowpoli Lao 138 plaS" 15 (slol3S" (lea o —VO4
S gm0l 31y Slaed el 5 pllard dub S las Bls- 1) a5 anlyse (w8 51 ()
sl 008 Jlo) (8) ol yealey daug 45 Cansgl Sl ygians &y Jas eiighis b susgs shol by (o0
el Gliage g o388 a5 duglie 8l )0 €lolasl dbl g8 cpe 355 e il e P ke (7
ol (S35 pade Joi «dil Ul I Y &)le 0 (o

Caslas 4y Cuzme HBT 51 S lgieds wighas yliusgs b (usgo b o o €olas oo dlil el Ld cyu> (=
o — & (Y «g» =« ()
«a» — «o» (F «@—« (¥
TS god Sl | las 8 ouS az (8) ol plal oo jo Jus ly -YFo
Db eodi 1) s b s d) a5 ST (Y 8,8 el las b as ST (O
WS Cglem ey 5l 48 ST (F 985 gl o 45 LS 5T (¥
yzy Sl €005 oSIad WSS (e il e 5 LS pliiall oSle IS Tgnel (gl U 38 Lo T 0 €aliall (Sl ISP &l wouipay YA
£l bl | les 8asld plas™ b 039, 30sld ¢ 29090 Ll 5l g T bl b sl 034,
(laz ob) Jgl 8auls — coloenal (¥ (laz 0b) Jgl sauls — g9 (A
(LS 51 (5)59) poo Bl — bl (F (oUS 51 (5,90) pgo auld — Ligg (V
ol Lino dz 4y (418 10 € g Consl 3,90 ploS 4y bogy o g 9 (Sl i oy -YPY
sleidg> g 05> oS awl )] 5 (9500l — el o e g U5 50 Blae cde (A
loivg® 5955 (o Satulyl 15 (500l — sl Glie (slaogl> 51 S, (¥
6ol ST 5] sma g e — sl s p0 5 35 4o lis cle (¥
ol (Sol)T 5l aezmad 5 s — sl Blie glaogler 51 (S (F
Sl 5158 10 o 5l laiges SyplaS g 0,08 (glakasly az 03,5 (1,8 ol b LT (ol3T cabus g (4U5 048 ,5 ouitiails- slesl -Y#Y
DBl jgam Glagyoe 4 SeS g (55l sl Kz sloager iy jo oS Slebes ()5 51— el IS5 (1
Anl o it 4 Ked 45 (saume ;3 (8) pope D pa e sl — el I8 5LG (Y
DDl jeam Glagyoe 4 SS9 5yl sl Kz slaager Cudy jo oS Slebe (U5 — el JIS5LLL (Y




E “"'fd’fg F i

ol 00 padd g 00,95 CanSTl 395 (39,0 Sy S kel olie ;o Jamyl capo g0 S 4y o5 1,50 Jilie jo 4SS (&

(i y dod) (LS VP20 31550 18 Og0iT

Sl Caw yo Mg‘}f r:l..\S L odu::c).la.a 0)|5A -yt

..\39..5@ .Ic‘)é‘ )l%é S50 o..:.‘ B LDOL..J‘ ‘S.é.l.j OLZJ“M.Q ] “.\.;‘A)‘SA &55 3ﬁ)é uaL.o‘ﬁ @L.J‘)b ‘) 6;‘0 &yg.l.os L 4’53))A 93> 4&2—;‘ S99 Lj (67’
Bgd ca JSie g Eduw (S5 b 0,5 (Fuj oleised b LT gy g axies Lis jo S5 &Y 5 g Jle oMiles (z
e Gy 98 OLles 4y 5l w50 walsS e Lo sl casfyl iy (o
«g» g« (¥ «» g« ()
«o» g 4o (F €@ g« (Y
et 9 €l Sz oyl jkai 10 105 e g ol 5l el S5 LT 5 0 laz FBP a5 wlojd oo SluS ax Chog 40 () e pld i jay -YRD
SOl Glos 5 rogd (i, — ladl las Saw jo 1) 095 Sy aS olaludl (Y
OMLes 4y yolo ghie oy (sl yles s 9 WS (Sadj ailaced e cdayl pd o St 10 aidlgl 0590 plaS p AT L Lo bledy w4y YRR
el ﬁ‘ds °L§15! 9 ol8
JLos P 5 (5355 - ol b L 9 Wglas (S ()
oo > 9 (5055 - S il (st g By yme 4 pal diilsg ploxil (Y
Sloz 9 Slozsi— ol b Wy 9 2ighis (S (¥
Sloz 9 Slozg - S 5l (9 Byyre 4y yal Aoy el (F
el 090 IS 0 S 51,8 o0y 31 s uuas s (o iots 5 ol olnfsle 4 winjls ol sl Folel ey YV
ooobell - (ie g oz g5l ()
ool 80lgils rals - (Bye g ooy g5k (F
oopolell - (Bye g =00 Egk (T
Sl B0lgils ils = Jie g pui £l (F
s S e @ b Sl sla Sy 5050 9 05 O
Lol 03,5 Aol w |y o] e 4 850 g o) slacals (F
Celgls 4 WglaS 335 40 00 az g (5 4 s 0 (F
Sl S yob 1ol Blual 5l € cuiz 5L a4y Gl 8l 0 a5 alas” -YPA
i yso oy Gl S 4050 5 03 5l Al Gl nl @ e Bl 5 ol ST 2 O
«)JLM.S‘SQ oblyb J.&m.l 69.».»;‘:‘4 ‘) L)LJ 9 -A.-Su;n QL‘?U‘ O).A 9 U) uLuc ‘) AJOL‘> 9 M LJ’Jﬁ‘ (Y
el 03 9 950 Olee gyl Aoy (i 2lol (F
Do oo 5kl S995 olhe 5l sks cpl elea! (F
fowl BLs)l )0 5 e ;s 51 S plaS ade b €uily (o0 il 1) Jie g sanon ) (395 9 itz cated 4 4 Cuzme 9 4B O )Le VYo
Ao lgsl wSeaisl cyo (oI Ju gy (Y Qs g oo £ o2l T ()
€3 558 wopszs 38 Y o (F a9 8090 oS Jaz 9 (F




(i y dod) Lia VP8 8185015 Og03T

II B ) dod s olzo Suzint g igd
: — s =

e Fsly wilon (g )0 45 (S A &y 5 e bl
45 g8 e P 39 o Juol> Jor 845 jl a5 Lo, b wddle (i Ji¥o 4y lacodlxd a4y 03 (anb bilad 5l € ggy0 (050 o)l
3-1,‘&5 ‘Ql—.’.‘) b)l_‘?‘tl) 9 O)‘jé‘ 03_35 a ‘ol_.»L;..ﬁOI” L)‘)_i)‘é LSLQM l_& Lbo)_oi sle @5!‘3‘3 le.bu:s‘él.l ‘Uﬁ.w‘jé.g @LQ&:M“JL;é
St S,.:L....>| oS (g liengs aisS 0 oS &9° u:,}:.i.l (2B &y sl &L‘*‘&’O‘BJ P dw pas Silos )5 7 e 1) €6 )5 yunsis g
Ol b byl 5 a5 wlus! (sl 4y a5 bl )l 5 Col Callsg plonil 18 ollg5 5 (o2 i) pulus! 4 (Krslts el 395 Jloel 3 J25
30 o o ol wcunl loliae oliyly a5 slaco iz jo s 9..\,5).;)0 A (5 i J.ll.as 1,3l g 03,91 5 lajls ol a5 WKin el
S SIS il 6250k Sgnte 9 (S0 A Casl 4 ol
358 o1 5o o5 (Gl 109 00 50y € lgSB0g5P WS 00 S o (55 preiogt Cuans 4y 9 Wigdin ) (g S o 4y STy 4552
«ols plsbr 51105l ojle s oo codlad 4y jiags OIS jo atiags slo Jausliy Gazs (gl asly ssloiz] bonln )8 Alaal 45 olows lp &
greld 58 5 (Kool Gros &2 sl platis b JSS 4 &L e lp a0 4 500 laplly 4 05 ge sl Koo &
s 501 (57 il S L o5 i5a93 1 e (ladarze S| Coans 4y Hama ol (slapllas 51 I35 (g ol 51 Ligd o0y o gakeslys

Sams oo dslal (6 s JK& 4y 1y e asy 35 plas”

AL 393 () s 5 Srdcadgins g las Copae 4y 0B as Slalusl 55, ()

60,8 slagle, Tl g clan! slolun sl a5 o bjgel Blaal 5ol 5 cawys S0 (Y

s a8 b a5 SLS lp ehga KaSs b lees] Slbls )| o IS s (F

53 VLS )5 09,5 45 g (Vo 09,5 (S5m0 3l Ol 8 S IS8 o s (F

00,18 (55 yuass i35 plaS € elosa] Buislu )3 Claah &jle 10 Kounlu 3 e 83,5 by sl

A.Ju’_a W)ZJ ‘) @9)0 ‘;LXM 6&0)&‘ as ML} o5 @5).».4 6LAJJ‘¢L (\

el G 3l Gt jlslss o lgen ool a5 > it saiiS Lol B e g slaslal (Y

WS oo y50 ) Py (Jlae Gloe 11 Sl a5 sl o8 Jg 0 sl el (V

RGIOW) IS WU e 2L';...415>' o)l t_q.m'I aS 1z g oaiS Lol 35 e Jgye sla bl (F

fams o 1,8 cdoles JLasl jo SIS ledbl 535 (slo) i s phS 45 jrasly (6lps e
?c~uL;ﬁ§4)ngS5ﬂfog9,ﬁga“344u;¢aaboban,‘5§L¢>u§La§obgh5bgugagﬁi)xg(um
Sz 2 BgSb0g ool sladey 51 o (o
Sy oo dadgd JS& 4 1) Lo ptle il 05,5 I35 «y99 45 €ols plosh 5l as nasets LT (z

«z» Lass (F «a lags (Y «g» & (¥ «o» & ()

Sl Casy o oyie 5l s yy plas”
Sladad sy i o o Ghwgid® ] 43 45 () (Sgym St Aiwgy o] Gubo 45 el e pole j0 (g0l (gl s o glammbe Cdluspme;
Ol S e S > «anigS ol 4y 15 5 5 e LY (65, )] 4 rain ol 00 sT oo €amio? lag] 4y 4 Sl o0 pundis 55
gl laJlagS sbml g loplinngs JoSas ( SlaitsT Glac b doo) Jome; ol (g (wlidirme) sloosssy g98g Joimme S >
Iy Oy Aodu )b g muil Ay (6,0 Lo sty (srb Slitas )0 WS oo SaS Lo 4y badzin oul o5 1> Sska S0 s
S 3kl

ol oy &S 0 SIS 5l iU o Jipe; 5 SliaisT lac Ji da o liwegS LSas « awsildl sla JlogS sl ()

el GBI g pibolezloss )b 5o ooy sloamio slagh; ) des 53 dddllas (e A5 ,6 (g5l sln (F

ool ey pole jo goliy sl )las 51 ol g ASTLS (5 lo Kasao» (laie a5 Sy dadad i 3l ey o SCis (F

§ s G yd 1 e 5 lils y plas’
Bl LSl 8,555l Bl o b SogS .l b3 1095 (6T S sl slasin ) aSly das ZMal 51y 5,50 {3).4 4 0,55 5b e alaml ijeel 5o
cgd o HISBT (Golaml ST &g 4y Alalugie hgal H0 aday csly &)loe ol 590l 0 1y (5yald g Cudils s cools Hlo jales les

5,5 gy gl 4y all sl glao, g3 5b B L1, Sliwws jeel ils Casys )9l ol Gl ce ()

D1 dalez ol 3Ls 5 50 mp dr sl Jlu o aS el slaul ke Sliwss seeluile sl ools b e Uy (¥

3,5 S lgs ses 1y 0,955k s« polol bigel o oligel il golanl dgusl b9 4o (F

AA

Al

-Yyy

-YY¥

-YYo



(i y dod) (LS VP20 31550 18 Og0iT

i 1 ] slo s 5o izran wlosgs 5985 o (o slosd oo )8 955 St 53 (sale Litluws Ky 3] slo s 5ot e
s aS CBF Az el s el ol ol 009y 50 woiids (ylojed g 00,8 S b Olilu o (Jled slo e 5
losgy e esale Slisls ol 3l sla Lo slaple 43 &en ()
el 83,55 28 55 ot sl gd 5l 65 gt el sla by sole il L5 (¥
el o ol 05,8 088 3 slale sole il 5 et sl g 5l 4 (6 ey o (¥
ilodswy slo B 4y cilos S oS 10 3 Gl Sl sole Dl jo Jlods e slo ol 5l aS” S50 5l & (F
sl olizel ol Juds wilg o 4t 38 AlAS s (55,0l (slophid 31 20 Btae dotow ) (slaelid wls slizel i olo liwgslorow 51 5
el a8l L)) 5 oad e @y 4 Gloy Job 50 poye (e Ak ()] 4l )0 5 (seges Slagles ()
S T 6,53k 6550k 655 e 3l LRk sl ouds ey (g i (sloelSd el 5y (Y
sl 00 (g3luplid lraz Koo Cowal (LalS el (g0 ez 5 (SidesS sla bl Gl (Y
ool 005 iS5m0 A5 51 liloelsd iy S Lo Ll sobaisl 5 (505 slaplsy opmsl (F
pild o0 0Lyl 50 A8 )T s 40 (08, 0,8 Slasl I (S 4 S5 plaS Ha g wilesliuw] cho G 10 Iy gy ob,T el el
s 338 (3 58S g 308 e (awg due 35,0 ¥ sue ¢ ailigline laous (I
el iy axly 90 3 ] slasae BDS § wlesbivs! wa LS o L g g oo (o
sl a8 Caslayl ol 457 (69,8 Lsssas 5l el g dul> slael ggee (z

e sy (G0 sy des 4y ool (al
Tl pgo oKl 5o [ R ‘QLAS

lagg (F o (¥ Oaly (F ool ()
Sl oxhad oS 4z (gly d0e plaS Wl ¥ joew due S

Y ool (F Yoo, (Y O sl (Y ARG
kB sl iy W puy Cows slaoas ggomme 5l s yiss sbsue ggaxs S

ol 338 oy 38> 5S o g a5 dae (Y o 3Ll o Jol b ol (A
ool 30 i85 Lk s sue (F o & el o gl &5 el (F

751 (S55 p Camrd (5S0n 850 S s dalg 2 50 5151 s 302 g il s el Cpms Suke b anlsS il Jlaz ol s o5 Sloj B3k o 50
i Jlo 51 59, o Wgte Jii dw o a8 59 Sl

Yy (F YE (¥ YA (Y Y (O

Eooe y3 395 63ba (ly9d )3 o (nl e duogaliin 4y iy golide 5l (Goe dilue St 1 (G395 99 b Jllly oS S slacs oy woys S
il 00l 9, 995 Ao Wiz

OA (F OF (Y Of (Y oy ()

s 50 1) 515 o9 5 ST 50 5S00 Sl )15 90 (s aBlol by caiiS plos sl (2 )15 59, (b b Ly )15 aitdlys g0 o LSy 5,5 cutn

Sl 00,5 yuiS Qoo wiz SIS 12 )15 003l cyaz TS 40 cpl jpas 0 i8S plad Ko Lol cuta I8 59,

Vol (f o/ (Y EAKYA +Yo /. ()
. Xy ‘
fol B 5 p3Y 535 (W)osls plas ¢ ——— 3.85 lude ped (sl
Xy °
X+y=\e (& x"—yY=fo (A
s (6310 €D Bols 4y g ST €O Bolo (Y s (6518 €O B0ls 4y g CewndlS €l sols ()
.W)@J@g@ksooloja,mb(f .W)@@ggjwljl?;ml”oﬂ@(v

§005 0,18 Jliw coodle slay due plaS (5 (s00e (5651 0

DL DOGBERB

A (Y A4 7

-Yv#

-Yvyy

-YYA

-Yva

~YAo

-YAN

-YAY

-YAY

-YA¥

-YAO



(i y dod) (sLsin B 1F:0 3155018 OgoiT

Saalige oty 3 JSB 90 3l aniS plas’ JS& -YAP

S oy 1yl Caadle (30l 8955 Sl s ey 99 50 %

-YAY

-YAA




?@- y _
B A i (i o) Ui 1F0 81350 18 Csg03T

fogdgo Jool> b plaS i )5 b 5 S VAR

o0 000 000 e00
o0 000 000 000
000 . o0 . o0 . %0 o
000 eoo o o e o

03,55 yue C)T 3 s a5 sl (glasl b Aol Sogy wales plaS owilo Bl cpuiS oS )l 0 1) 33 pgeal duds sladsli sloas S1-Y4e

.a)lo.;:.émiplsu J&mil:.o‘.mb

oo (F Y (v Y




11520 alaja 11 gala ggejl
0 § 233190 polais!

o1 b o6

o8Pl

=1 e LS aols uddh (s 4l -0y My (e (B bl golie (AN (BLS- Jlas] ailg
PSS il 535 Lo podkie il 6 (he-Oldgin ptpmsdansm Olooasls dalo—Ogaale JlualS- OlasShs Ololus

¥ gl g 4l

blg'é)b .\.W—Ls.\.:,la é'b)po—‘sg}\g; U)b

9bT g awnia
LS’ Sl

085 Lol jal oz Aoz - 03Ls sy dozmo— Lz 313 ;g 5 )l Ld pule— Lielo sl Ol g0
e bl A o Aol ok (53Likie (BIS doste 593551 s Somr b LS ibuan— Giagh Sz s Ol T

5 ShingSS Judllgsl (5 pmai Loy dozea— (5530 Pl

S5

ool b dmega=lss Olow—paia gy 14— Olasils el aubios Lo semme— G92lidalr dusee
G Il Dgmme (iizma- Jgizme e lus (5 - e da lao- 2 biwg ) Olua|

[lilisul g g ol Sksiaj5

&

[C

CanssS Ol 3 90T g dunti Y sl s 4ol

@39 pb

Sl il

Dyl G el Sl (B

S 35

sdliass Olus!
X 98 G el

Dsag] (au yual
SXgko 3l 540

Poseagll Gau sl
S3sko 315 540

St 59 09,5

el
03133l ;8 aws

e w)T

e op,1
e o0 o Lo

RULET)
PR,

E s RO

Olais Jozxo Ollgio s daw

W39 J o

i Lo e

[CIRC oW P

ol Slowo

S beiano

Y/ PWAH

53 )T d s
Ul b5,

(S 0S5 4 ;- Lideo Lugeo HIS Curiso doguaro— ygule doso pual

&y bt g

SXgke 315 40

095 powo

o3ly uuf)a

& 593 Jgmo

ols3Oglo Lo pule 142 5355 Jgiuns bl lima 1095 5330

Sy wikiino 09 oF

o3l3all b 4l 5

WSy >

o Ulygw

gl b

oge3l 095
(Pl HByg) ol (50T (Sole Sl

SV -FERY iali— Ghigel (K3 0gils — AVE M — pulaual 5 Lo e oMail GLLS 3535 g0 508




=

9l 3 phoifys olais

w‘a 31550 18 (39031 @q,&iz}m

Y
OX' —FOX+1ef Al go<e
Ao ¥ ax4Ye>e

=<

xY —aX+VYe
=>x<HU@OB<x)
38 mammio Olsr gt 9wl o5 Wolael Llsz dsgazme ol b
(A6 M sloariw slodylanl g bdylan =| ()

(s ) > By v

:P-;)L) £9° 4755 sleo slaass o baley pbs :Jsl Jool
. b o(m=Y) \—-m
sino+coso=——=——— =
a Yo )

. C m
sinocosol=—=——
a Yo

(bl
\=sin"0c+cos"oc=(sinoc+cos0c)Y —Ysinocos o
\—m. y m
=(—) =Y
o Yo

m'—ym+\ ym v
— 4+ —=\v=m +1=vo
Yo 5

>m' =vf=>m=+Jvf =115
’[ﬁ)b'-)“"l‘c“‘“"' £33 & 21 o (U7
m .
—§=s1nocc0soc<o:>m>e:>m=\'x/;
(Al 1) Aolee sladiy; COSOL 5SINQL ol ol

YOx¥ +8(YVF —)x—Y/5 = = (X + Y5 ) (0x —1) =+

s \
__L”X

A I\

. \ .
9 Slna=g o el COSOL< e o SINQL> o £9° il ) Ugx

Y/#
o2l plis il oe COSOL= _T\/_
i | A
cosYo =\—Ysin' @ =1-Y(-)" =1-—=—=./a¥
o YO YO
Mﬂb_mx—a_x—g:, 193 Jols
= ox(dx—\)+m(dx—1) =+
\
X=—
= (06x—)(0x+m) == o
X=—-——

I
o ,
23 9 Sl s1n0L=zU.._;‘c05(x<o, SINQOL> © pg> @2y 3 s
PEBILEE Y
. ) Yy
cosYor=\—Ysin' o0=1—¥(—)" =—=o/av
N Yo

A6V sloarss Wylan 9 i ~| lus)
(IV G e (sboaaio coblin +

(i) ole) AEEET
S ke ¥ puan Gl b Oes
Ay 585 589 53y 53y 5y 5 5 Ay

Sladaz ¥ (SlaLEs el Al (iS5, A 15 adyl Ulss> i 535 S

%[Yar +(V—Y)(td)]

%[Ya\ +(r1—1)d]

a‘“ +aP +-oo+aY\ —

\

Yap H)Ad ¥ ap+3d Y ay=a+vd
Ya\+Y°d \i a\+\°d \
(ay+vd)+ad v
a\+\°d A
a+id v
:>—=—:>Ya\+\’\'d=\"a\+\"°d—)a\+)\d=°
a,+ied ¥ —
a4

-¢~w|)5*’)-2|)-!4-99|“l-95~’p4331~?4%ﬁ)-’

(F UV (sbawiv Wykn g o | blus)

«Y» &4; -y
:M@épﬁ}lgad;aéul)b)bwgé

_ o _0e—A_ (fo-n)@+rb+T)
Vo -6 -Y) = N

(4l U )

SRR

L AR 6 v
P XYY = (1(1) )T XY = vt =v =g

1+ —a=1o

(9V U 0% (sboaier 15 8 s s 5 Usf (50N —I (00))

b ol gl Ol Joolo A 5o

(lhowl rols) «\» 5..3; -y

Wl dau.n O yguody ).533)9.4 sl
M@d")@»')&mé,hﬂbl.ﬁ:'
. <o X' —AX+Yo<o
X —Aax+VYe
(x—fF)(x—0)<°e=>f<x<0
oS 0 U= ) o Cao (9lasls s
s s

A D ——— 45
X' —ax+Ye




& Axao \ by 203150 olais! W‘A 318 yo VF Q,.oﬂ» @,.;A
Y, (el [ebl)j I &y -o
BC Usb il 0T 5acls g A (o ,e il o glis)l ey i ollae
~— X :P.;)bw.ﬁad
A
B/'\C )
1 v
(XY+\"X+—) b =(X+_)Y b =0 / \
¥ | x=— Yo x==
a a Ya s Y Y
XA =— =a>yp=-a +Ya +\=a +)
b vy b v Y(=)
:}(——+—) == — = —
a v a v

93=Y ()—.’,l)-!l—i-!i-’-ﬂdﬂ[vﬁ“éwwb-’-“%’ a 9b ASl:uT)I
jld—gél)d—l.}l.tnstl_&e) L',.;A&—':,SQJ),TQ..»)Q 6|)JC-»| b=\~

:[’ﬁs‘sn‘;w)ﬁélhn).ﬁw)
Y 1 Y 1
[YX+¥[=X +¥X+—=>-Yx-¥V=X +\"x+;
T \4 Ay
:>xY+0x+?=o:>(X+—)(X+—)=°
Y Y

'
Y — —
— o x=-_=-v/0

(FAGPK 517 6 9 (sloaaior syl 9 pt = oblus)

«F» 5,,;“; -A

oS oo sioslw |y T(X) byl lanl

(Sl @lop)

f(x)=ax* +¥x' —x+Ybx—b
f(x)=(a+Y)x" +(Yb=1)x—b

il ho b X' 5 X s bl Cul w5 £ asil ol

atyY=eSa=-Y \
y > f(x)=——
Yb-\=e=>b=-— Y
Y

A3l Y =X ple 0l il Gla @b O 84Sl sl Jl>

k
——x=x=>k=-v
Y

ab
Sgdign o /O il K SMde olys 5o

(Il &k 120 =1 04,)

«Y» &J_; -9

(OWsto pgswp)
b XY 3 Q(X) b 039 (=) =0 A5l azs L
G ol XY 5l o o (X)) S Olgie il T(X) L az )30

et g5ion | s 403 Jl> . (X) = a(X +1)
f(x) = (x" +1)q(x)+r(x)

| xg = XC |=—|\/§| —Vea ¥ =vva" 4y

S A =%(a‘+\)x\'\/a"+ =(@" +)Va" +1

ABC

=@ +)Wa +r=vyv>Va +1=v
sa =i a=+nfy Slal= Wy
(A G VA sboarso od)yanl 9 bdylan —| 5iol,)

(19 6V sbaaio ks g ps ~| Ulus)

(sl @] I &y s
oS o b FX(XT =) 531, dslee b
s(x¥ =) +5x" = x(x' —)

=x —s+9x =1 )X

=0ox —#x' —Vx+p=o

= (0x" —1ex )+ (Fx’ -V ix+5)=-

=X (X—Y)+ (X—Y)(Fx—¥) =0

xX=Y
= (X=Y)(0X' +FX—t)=o=> —v+-ha
X=——
[
- -4
S| T 2y dolae iw Ol ol b

(46 IV sboaain «ya g o ~| QUlus)

(6ol (pisl) ¥ &y v
sdl;»g:))yof)éd.gﬁéuaa).\sswb),i){jl J...al: aslao ASU..’_l L5|)'3
o d3lae 55 Bl yas ol s a0l blbazils jilese (s Ady )y dw




0 dxo \

9l 3 phoifys olais

w‘a 31550 18 (39031 @q,&iz}m

’[".ésu‘tf”))'! f 12.0'.)).)‘) g dl:’
Y<x<v=>g(x)=a+yb=\
Y<x<f=>g(x)=a+Yb=-

a=20
:>{ =ab=-\.
b_

oF U Pl (sleaasw ‘é{U =l @blus)

(A0 U A sloaaieo 1o U0 5 Lol +

«» &J_; -\Y
S o0 Ol | Loty 510 slaasly lasl

(PLl (dsites)

\
log..¢ =log", = —;logg
Yo

log),, = log’\‘ =—log,

4/\——logé+\h‘—log _\lom=t | —%t+ Y—t=)

)
V——t=V—/Y—t
Y

\
—;t=\+\"—t—\’x/\“—t

Yol o
\ )
= vy - =\~—;t:>f(\~—t)=a+;t*—\~t
Y
t= logy =Y=>x=0
:>t*+ft—w=o:>{ ={ °
- =—f X _ s
(t+5)(t=Y) logy =—¢% 53¢
13 Dlyz K g5 alolen ol b

(A6 A sloaior 1 puig 0 5 e @lsr =] lus)

(s U () > &F v
max(f)=#=|b|+a
. =a=Y,|b|=¥f
min(f)=-Y=—|b|+a
02 il DC <o sy il (Jg35 X =0 5l ar jloges g
Q)HA_gégl_Vz.bgl_buu_L;b=—f 9 C>o ["-‘-—SF‘
Sedbee F(X)=—Fsinex+v

Y1
Cawla X )WL!)L)"‘;))”.}‘!O‘:"‘“ X= A )L},.dé.,b

\ T O \WTT
—fs1ncx+\’—o:>smcx—;:> CX—;

s s

9000

\WTT YU \YTT
D eX=— D eX—=——=>¢=Y
7 A 4

YT YT
= f(x)=—-fsintx+yY=> f(T)= —fsinT+Y

=—f(§)+\‘ =v—v/r

(KA G PP (sloaaior scotiia ~F @llus)

=ax' + (va— \)X‘~ +Yx+Y= (x“ +V)(a(x+1))+r(x)
=ax' +ax’ +ax+a+r(x)

F(X) ring) 3l X' 131 58 asl F(X) a2 pslo e 5b5b )
s Sl 53 X' gy o (Ailyigo ¥ iy slalaz iy 3 gl

Cawl a).ﬂ)gg'.Mul)

X e Ya—t=a=>a=)

:P.:)QT@ Cawdds |y r(X) J>

\

X +x Frx+r=x" +x"

+X+\+r(x)
=>r(x)=x+y=>r((v)=¥
(FF G 1A soaasw g0 —F ¢blus)

(55l o polli) «Fr &yF .
:I'.g_)prA Cawdds |y f U9Lls ﬂa.»Lo 1ol

y= b+(%)" = (%)X —y—b=x=log®™
\
;
:>f_‘(x) log (x=b)
S oo Ceadle Gt 1) IS0 505 Solee G

log i = x—b=1=> x=b+

X b \+b o

X - - - +
log(X b) O + - -

X - -

Al -¥ e VD sl (<Y,0] il 8 Als asiyl 4 4z b
\+b=-¥Y=>b=-% ol b
Vel OF (sloain :gU I @blus)

(A0 G V¥ (stoaasor uiy U 5 Lo lss +

(Al [ebuf ¥ &y -

o9l Cawsay 1, T dels lazl
‘;][ I e x <t —EZ =y [x)=
X—
Y<x<v=[x]=Y=f(x)=log) =\
= Al

Y<x<t=[x]=v¥=f(x)=log," =-\

\ ;5 YSX<Y
=f(x)=
-\ ; v<x<¢t




7 d=xio \ by 203150 olais! W‘A 318 yo VF Q,.oﬂ» @,.;A

f_\(X) (bavl (puisl) I &gyF  -f

Iim ——MM——
x——o | Yf(x)—af "\ (x) |

\
S 0 o 0 ] 231 soled b b
= Dx+
= lim - a e
X2 Y((T)x +a)-— a((:)x +Y)|

A \ \
——SInX+—CcosxX=——
Y Y Y

T T YT
= —sin—.sinX+ €0S —.COS X = COS—
Y Y ¥

Y
(=)x+Y T AL
= lim a = cos(X+—) =cos—
x——oo | (—ax +Ya)+ (YXx—VYa) | Y Y
T A&
Ux+v Y x+—=vkn+—
C “Ta _ X Y Al ¥ [-m,val T
= lim —2—= lim a - =" = n m—)xe {—n,;,n}
x—o—oo | (Y—a)X| x—-o|Y—a| |[Xx]| ala—VY]| X+—=Ykn——
s
——=Y=ala-Y|=)\ r -
aja-y| S>S=—R+—+n=—
Y A
va¥ _ _ \/’ . , -
a>vV:a —Ya—\=.>a=\++Y¥ (FF G PO (sloatsw :colbilin —F @lblus)

e<a<y:ia —Yati=e.=>a=\

sl VY il 8 5l el s &y olie ST eyl (U lopoll2) &y -
(99 6 08 (sboaaseo \culgi sy > 1 cplial (sloss ~F @lus) lim Vtanx - Vsinvx lim Vtanx — {sinvx
1 _—— =1 B ——
- [cotx—1| - \—cotx
X—— X——
: o« . \s t
(@sule 4ol Ay v
Y Y Y P Y ..
sile T g o6 slme X= =) b X(\/tan X +Vtanx.sinvx + Vsin \'x)
Y - Y .
v \/tanY X+ ‘:/tan X.sinYx + \/smY X
il X' —axX—V=o glaais; By 00 51 pulse ;K00 b 5l .
sinx .
. —YSInXxcos x
g1 Malys Gzmia 1 (56 pulos bsbs X =B 5 X =0 bybs - lim tanx—sin¥x _ lim S0sX
+ (V—cotx)(\+\+) + oS X
e X=B s X=0a )l X=a—\ b alob aSpl 4 4oy b J X_>7L( X ) =t Y0-—)
¥ [ sin x
o+p a . Y
—=a—\—>;=a—\:>a=\’ ol by el sinx(\—Ycos' x)
= lim _cosx
,aY+\ \/E ) . - ‘u(smx cosx)
[T] = [T] =) bl g g X sin x

OA G 00 (sbarsw sculp iy > 48 o plial s —F GUlus) APV

sin" x(sinx —cosx)(sinx+cosx) ¢ \

o . e = lim =
(MG AF sbariw Sida + " t(sin X — cos x).cos X gy
X (=)
¥ Y
(Glles, b (fe) Fr &y 1A WG Nl (sloassr erlilio - @blus)
; .
X TV i 3leyas J51s bole A olea T @b sladsS dbis s (IFF G MY sloaie i lugy 9 40 +
:m&f@wﬂl) a)l.\.ﬁnnuo)sda'bﬁbdbwl
3|X—\| (2, [Qg,./a) «Y» &;“; \$
fx)= X7
X+ 13 sldged 4y Az g3 s

. a(x—Y) , Ya ’ a —a _ v

x2y:f(x) = :>f+(‘)=—‘,_>f+(‘)=; f(xX)=()x+a= 1" (x) = (—)x+Y
(x+Y) Y a




‘-’;}Z}’t?\ Y A \

9l 3 phoifys olais

w‘a 31550 18 (39031 @q,&iz}m

I,.:.S@ml;ube.\.&mb:»dl:

Y Y
im f'ovx)—-f" () - lim f(vx)—1£()

li
f X—
x_)% X —) )y X

Y Y
i OO+ FOOXT0)+£7()

) (YX+H)(Ex" +1)
Y

LW
=f()x-=—Xx-=—
FoaE Y

(AP G VY (sloaniw s(Gidas =V @blus)

(Olotos (lol) &y v,

oS o 1y T @b Gile 5 oS bl 7 5 7 duslma U 1z
f(x)=—xf +7x" +)
£'(x) =—fx" +fx=—fx(x' —1)=o

x=o= C(°,)) : min
X =1= A(),Y) : max
X =—-V= B(-\,Y¥) : max

f7(x)=—\Yx' +f=o=> F=17x"

RN 4

E(—=,—)

F oy \ Jr A

:>W=;=X :>X=iT:> | E
v -

D(—=,—)

NAEER

:m."f‘:epm)l)&ljwl)b,a;n)m;s)é‘_s'x

'
'
'
i
\

- \
I
:.\J@ Cawd Ay ) Q),.odgng»luww‘w| A9 Sy yg0 S

S =ouels g5 Jgb X glis |x\ ( Y +Y)X(Y W)x\
= S —=(— —_—— —
9 Eyoma X g, Y \/; N v

\ YA=\F
S—Y($+\)( X )X;
RN NN L 22
=( N )(;)—(\/;H)T(;)—T

(IFs G IV (sloaair +(5iden syp, U ~F @blus)

x <) if(x) = A=)
X+
’ Ya , a
=>f_()=- -t ()=—-=
(x+Y) Y

a a So
—;x;:—\:a=i\’a—>a=\’

_hh_ A\ _nwY\
g FO=RD)=F0+¥RY) _ . f0=hD)~f()

h— h' h— h'

Y —
i FO+YR) Q) —£2.() - Y£L.(0)
h—e h'

a

Y

a a a
=—(—2)-¥Y-=—— -

LA SR {
3,5 03bitusl w Jliggon 5326 51 Ol g0 3> Asmalino (sl 535

’ Y ’ Y
i ~Th’0—h")— ¥hf’(+ vh)
h—» Yh

= lim (=’ 0 =h")=¥f’ (0 +Yh")) = £ (1) = Y£}. (1)
h—»

(MG VY (slodasws s(3uin —F Ulua)

(o o iy s
eold il pules o2 X=2 50 8 f &U,b‘slmb;zu;l

{f(a) =g(a)
f'(a)=g'(a)

x=\

=Yx—-\Y=>y() =)
y=ix yO) y=rf(¥Yx—v)+x-v

V=) -r 1= Y1) - Y = f() =)

bl el X =) )J&U,)‘sh‘s&h.&lb’b
VN y=¢tf(*x—-v)+x-V¥
=y = A (Fx—Y)H ) — sy = af (1) +)

Ny=vx—\—-y =Y

’ , \
=0+ =r=10)="




A dxio \

9l 3 phoifys olais

w‘a 31550 18 (39031 @q,&iz}m

a..\.beSA)q»;i;;B s A ,.5LA-.§,B}|‘=|JS)A}|ASC~M|C~.;)J=A:?,3
).5|..X_I5P.;)|.)_;‘r:§lb|gb.\_&u‘éx’é)_p&)}ltlsw'fjldgwl
T 45 S o0 Joe psb ol 3,5 95l Sl A B e Rl ol

] 0Ly (S5

(0F 5 00 sbaiw Jlisl ~Jlaisl 5 ,bT)

(bavl (udsl) «Fr &gF v

ol ol i 5 3

of = YR e Y AT e
5

=Yf=>0=*¢

o 14 _
SCV=—=/Y=—=X=VYo
X X

(W 6 AV (sbars : ooy o ~Jlial g ,T)

(LU Gl QERCT ]
b il L el ol N U oo slacel (uKle mils o0

b Gl ol 0 0315 d3e iy uSSles

Y+f+0+Y+HVVHYY N+
=y ——

4
(IF G IF (sbaaio  plitwl LT ~Jlial 5 ,uT)

=V¥=>N=\Y

(22 0) &> Gyl s
95 .CF =18 — X Ui golbe ¢l olis o2 55’ o0 85,3 X 1, BF Ugb
B agly oo sCGBg AFB ek 9 DS Sa é\ 9 A\ a0y

~

:I'.;)L)A:.;.,B)b’ A\=C‘W:;M

A \$ D
VY
GA E
1)
] \
B X F \¢$-x (C
A\=é\ (53 A A
" . +—2—>ABF ~ CEF
AFB =EFC

ol et (EF _FC _ 5 _1p-x
— s . = - =
BF AF «x Y
:>\?X_Xr=?°:>xv—\fx+?o=o
X=#f
SE=F)x—Ve)=c=> )
x=\e 53¢ (BF>FC)

:M)DA:&S)J’ CF=\9—;=\°O.}_|).3LL3

CE=\\o" +a" =\vo

\
SCEF =;XBX\ °o=Y0

(shisho 5 pp0) QERT Y
pial3 G20 4 425 b ol sl C= D7 olST ity C' =D 31

(A-B)U(B-A)=(A'"NB)=AUB

A::B
f

Cmly Caomw 9 {15V} Acgonme (sl Gz Caoww 09 Jl3ge5 43 4295 b
e bl 2bls 3529 3l {Y] ol ol {1,751} degazo wslud
R AnB=®9M|}_zu)§J_mQ}|d_:wgao_l|

:MsB,—A’=A—B mﬂb‘s‘e
B -A'=A-B=A-(ANB)=A

H—J
1%}

(MG 1A sloader :oludl, Flo b Uil ~Jlaial g )

(26 ,5) Fr &y vy
eosl e Cawd a1y P(E) jlaia 1zl sl s,
Yy o
Pt)=\-PB)=\——=—
() (B) Ty

oS oo sl [ PW,KY) Slaie oo
\4 [ fY—VYo Yy )
Pw,k}) = P(A)-P(t)= —— > =" TV V)
« D (4) © YA VY VoA VoA OF
wls P(C) sl ol e
VY OFY
P(C)=1—P(fw,k})=1— ="
©) ({w,k}) il
P(C) g 5 PU{X,Y 1 2}) ol o0 « P(E) daslono 51 321 2p95 g,
.M)gTCu»JA.gl)
\s AR

P({Xay,l})=\—P(A)=\—W=R

AR FEEYo

P(C)=P{x,y,z} )+ P(t)=—+—=——

(©)=P(x,y,z})+P(t) TS e
AS Y

T yeA OF
(BY U FF (sloaasw :Jloia] ~Jlaial g L)

(s, aifgw) > & vy
Tt Ty
55 ¥ 54580 ‘ A O
A B C
L d9dian il 5 3590 Jlaiol oJS Jlaisl Usa b 3o
A B C

v
VATV YV 4
Yoo Y0¥




q dxiuo \ by 203150 olais! W‘A 318 yo VF Q,.oﬂ» @,.;A
Yp =Y(AD+BC)=Y(Yr+1)=>p =Y¥r+14 *) sools s lalize CEF 5 AEG cdis 95 b ,b
S_®» fo Y A, =C A A
r=———r=——-=Y +ar—-Yo=o pog) YT (3)
P rea Fl> X . +—9 5 AEG ~ CEF
AEG = CEF
r=Y 3s
S>@E-Y(Or+1o)=-= v/ . sl QLS G @250 2l 32 Elia 93 (pl STl S (2l
r=-v/o 3¢
VP is b Saec _ AEy _ Sape _( Y jv_ T
(FAGIF sbotads soply ~F awsle) Scgr CE o hva e

(s Dlps,) «r &g -va
AC=VA 45" =Vo il ply ABCD ubius ,b5 Job
CV
D
4 ’
—'B
A A B

el A'FCE Jubiss (b 53905 9 ABCD ubiass oy spamn &5l

S 553 K 1) 4l G 51 sl ailitie Ghiol Jubiano b 45

" — S(ABCD) _ 7xA
S(A’'FCE) v

=f=>k=v¥ el

’ AC
.AC=64:5._‘.23):9A—,C=k=Y ol

ol | AN |E| AC—A'C =0 il JGsl yls 5 dsb ol b

. 7 - .
(,.uq 9 KA (Sbbw :(b)/.{/U 9 cu/}lb GIAL){MJ -¥ 41:1/,@)

(O yveyy) «Fr &gy -r.
Elin J55 55 o s S Juoy BC by & A 51 ST aliues 55 e
b8 BC ol o pmls g AM a5k ablis Jors (adilo (o jo Joea)
oAb 55 baile . MG =) Gy sl 005 gleis MG 50,40
R PHLRULg 1 R RPPR QM P PRV W P |

AG=YGM=Y=> AM=AG+GM =Y

CA

s ABC cdie 53 il duid 3ub
BCY Y
AB' +AC" =yAM" +T=\'(\~)Y +YT=\A+\’ =Yo
(Y aab +lo kb 418 —| tawain)

(9V daiw sCulin y Job Buly, ~F awin)

() M &F
i1,y lulice EGF g BDE clis a5 S az g5 lanl
(w3 BE , AB||GE)= B =E, }

(w5 FE , DE || GF) = GFE = E,

= SAEG = ‘\//\
o sy Uy Gl (G &udh ~1 aw pin)

(FY G FO 5 Fe b A (sloaatun

(ailyls, U pnas) «¥» &gy vy
BD =¥x ,S1.cul DE || BC piois o DGFB g aisy93 51
ol AD =YX a5 55 9 AB = 0X oK1 il

LEC =Yy 53 AE =YY s¢8 00 4 Sulb &b )

A
¥x Yy
D G E
Yx \ Yy
B \. F Y C
A A A A

o5 ADG ~ ABF 5 AGE ~ AFC lis bl 4us & 455 b

SaGE _ Yy _ ° A

—:(—) =—:}S =—S )
Sapc B ” AGE = T SAFC

Sapg _ Yy _ 9 ?

S \nr (b) Yo = SpGFB va CABF

A ol 5l eami gols glisyl )5 AFC 5 ABF ctic g5 (puinon

Sape _BF 1)

= :P._’_)L”.\.ZS)J.&A
Sapc  FC ¥

ld (F) 9 (Y) (1) uly, 5
\#

—S
Spere _ o AP V¢ Ne Vpe
Sace  ® Ay vy
—S
1o SAFC

(VP aasw V () wline slo 2hdpis =] awpin)

(145 rame) «Y» 5..3; -YA

S
Cmwd 4o l'=—z_ha.|)}|‘sbl_7u5)_;|.>&h_b;‘rhﬂm‘ﬂub)lq;‘;)é
p

2l o b Jilie gNG! Usb gsazme hamo thdslex 53 GBb 5l T s
Y- R JURSIC R VR i PR VE T - S LI |

A B
<]\

Shn|
a




&
9 JL)\ \» dxio \

9l 3 phoifys olais

w‘a 31550 18 (39031 @q,&iz}m

o8 T F(=\+Y,—¥)=(Y,—Y)
{@mﬁ; X=—\—-¥=>x=-¥f
Ay slo 1> doe 53 .l o 0SLS Olod M b ol 5l
oS o0 ey O glad g M(Y,— ) 35 %
s d9e sl H ST .cowl gblize 0,05 ¢l b d 2 EX+ Yy =0 b
ol b U ,mls Alold o it il d by (015 35 ,0) M 5l osis
el AH=MH+R i1,

M= Y v AH=e/Y4=0/Y

Wis+a 8

(OA G Fe (sboaasen s hgsho ghlin b qUisT ~F dw i)

(oppingy (o) «Fr &gyF e

:I"")b

bY
Syvrng = MFXFF’ = —xxc Ly ;
a b x_=pe=>b =0

c Y c=Yk
—_=—
a o a=20k

vok' = a0 +ak” e a” =b e’ Wl 4 amg LU

e oy _vot
f

=k >k=—-=a=0k
Y ¥
b dgdien plp gNSYIs5l9e baumma
(NF +NF')+ (MF + MF’) = Ya+Ya = fa = f(@) —vo¥

(P90 BV (sboaaseo 1 g o @blin b Ui ~F dw iio)

(il b lag]) W &y -ro
50‘&:55:#0'4—?):?0 s}d&_)bﬁgﬁ)bﬁma{ﬂ}
costa’ = i.j :>\ﬁ_ AVt V)
ajL Y ey ¥ v+aS
: i j Kk
=(1,0,%) =~
So=.= 009 e =h ¥ =(=%,¥,Y)
C—(\a"a°) VoY e

b Gl b S5 5590 Edie Cioline

Ve \
S=—|ch|=;\/(—i)Y+\“Y+YY =;x\/ﬂ =Y/

Y
(NG VY (sbaaso i,y —F awiis)

. A A s
b L ppp -~ gGF &2l % - %

Z>E=EZ>GF=X,DE=YX
A DE

A E ¥ F
(w5 EG , DE||[FG) = E, = G,
(wyss DF , DE || FG)= D, =T,

i A A
b9 pKE~KGF = oF = KF _ X _KF

=—=

DE DK Yx A

= KF=Y= DF=\v
el BDF ks jo & )lgiwl 4uas Gub
D

B A E ¢ F
DB XEF + DF' X BE = DE' X BF + BE X EF X BF
= T XFHIY XA = (YX) XAV HAXEX Y = x =04
(FI 6 P A sboanso T sbyp Uy QUi ol &P —) aw ain)
(Y daiw :Clia 5 (Jsb Wily, ~F aw pin)

«Y» &.g,f _PY
ot A X s o

(U«w d))zg/)

A= x =Xx-)\ ]
Jol ogte &
Y -V \i
-\ |- -y
x=| A 1% —ox +r
— — X —X—)\

=(FX—VX—Y)+V(X+V—¥X) =YX —Y—¥X+Y¥=—X+)

)
=vx= S ARx=

) v \
— A YAEY |[Al=AX—=¥ :
I|A| HIYAEY [A] Y o

(M1 G PV (sloasio oyp, 0y Quspile ~F awiin)

(5l b lay) «Fr &gy vy
G b5 5 9 2l ot 59 OT 35 50 45 Slonld b (o i p25 Gub
A 1y ot Adlre 3,35 o ot 0P 51 bl pulos 345 sagus OT
et o0 D)laie 0900
A(—YV,—Y)

Y 4sy—irx=v= (y+v) =\v(x+\):>{ .
a=




9l 3 phoifys olais

QM 31550 18 cy905D> @q,:sa.m

\\ a=xio \
Y-

b Olg=> [\‘ \]=\' sbls Xy + Xy =V dslee > ol yo (¥)

.Q..wl‘s_f.,_.,bgb_;.[ ]=\,_5|)|JX‘~+XF+XA=\“U)[~:5

J=5 alaees ol s 3,05 3929 b Olo= YXY =Y > (ol PEE
YVe+ Y=YV b&nlf|fdél&nug‘|s&¢b‘5uu|9>

(916 08 (sboaai sl ~ sl oluidly )

«W» 5,,;“; ¥4

S oo iz 5 5 Sogo 1) Co B A degare aw
A={osl o LSE Gy> g0}

(o pissy (o)

B = {axth oo s F iy g0}

C={usil pa LM Gy}

28 F st a5 E s (¥) a5 E 55 (1) & ¥l slass U

L pa oS E g3 (F) Coles 03 9 o2 5US M g5 b oo )Us” E g5 (¥) ioa
(oS oo dsloea |y oa LS F 95 b oo sus M s

!
@FFMMN A= =\Ae
Yyl

@@MMN:>|AOB|=‘:—§=;«°
@ @FFN:>|AHC|=$—§=;,,
@ @ @NﬂlAﬂBﬂChf!:vf

U sl ol ps Alne Atunlg>
[ANB'NC H ANBUCY |F A-BUC)|

= A[-|ANBUO)H A|-](ANB)UANOC)|

= A|-(ANB|+|ANC|-]|ANBNC))
=\Ao—Fo—Fot YE=AF

(036 0F (sloaaier sl i~ oludly,)

(il Lol ¥r &gy ¥

VY 5wl V Gisi 93 51 A Y 5,0 5IG seali OIS 45 > 5o
'Y .

..\g‘l.gQ)yoOgl)J..))bdlg‘ v =?;;S|‘»‘le°um&5‘“|)
Ky =5 SIS 55 0sx spaw s Q= FY 4 6 qus Sl o 51JL 0
934395 O gm0 4 1y U O by oo cdiicnd VY A 55 5l wsd ) rla.i
Jas Ve Aoy aly pols Vo oilst 09ad 0l b B quiS Bl glona jud
o=l 6l 65K Sl gua ol HES 3550 pugh Sati JiSTas oS (ouiS
Ui 99 5 Axeali OIS ST WJlie Olgie a3 1y 13,195 3929 Aiseali U315
OT Bladls slass jSTas oLSST il oads Jusias ol y 1Y 5 ol ¥

Y N
Ll £V 1 jieS AT 0l salys y + y =0 ulp

(M4 6 PV (sloaass (55w ps 5 31—t oludly)

(s dlpg,) «¥» &gy -vs
g paloio pl,1 b 08y 4w 302 5 Olgis €9 D cA Lo i (55 4w b
A =abc+acb+bac+bca+cab+cba

=> A=(cca+\cb+c)
+(\eea+rec+b)+...+(Veoc+Vob+a)
=YYYa+YYYb+YYYc=YYY(a+b+c)=YXYXYY(a+b+c)
Y LaoT 5l (O 45 Sl Yo 3l 58 55 Jol 5355l 95 slols A sae
AT Og= il A+ b+ € 505,k 3ol 555 gl 515l .l
Smib A+D =YY sl e el YV sl 2+ D+ € Hluis

N q
abc=a+b+c=YV=0 ol ol

o £

Wl B 5l 4 5 ADC s 515Le 3L
(PP G 1A sloaaian syl xel b b (glilsT ~ il ol )

(2A76)) &y vy

0 gl iy i Ol O By sLls AR+ 85 2" +a+) sue 5
At Cadagded Vo Diloy
v Yo v Vo
a +a+\=Aa+d=>a —va—¥f=.
v e
=@ -va—f)+re=e=a" —va+r=.

Yo Yo
Ve a—\=o.=>a=\

=>@-V)(@a-#)=-= . .

a—f=.>>a=¢
Y
a=\
s o f
ass=)

5 4y lacly s Sl o adsles oyl 45 AS cbs

")
Ve Ve as)
A=F 5 A=) Ylod s j 4 adly o 45 AL ald ¢ ?
aA=yr=o
OLSG o8 0dmal Cmwd 4y 3L 1 plaS’ ;o 1l 4 JLs i
S o0 ol | a’ —va sae
Ve v Yo Vo Vo
as\=>a —YasS\—-YV=-Y=A
Ve v Vo Yo Yo
AsSfF=a —YasSYF—AS\A=A
sl A il 0)l5en 87 — VA 32 OIS, 035 b
93 ;b L a5l B3NS »'9@‘(3—?)9(3—\)5.\;95:4{,9}'
A5 0 Jole plaS z b Akt O O pure
(KA dadas 1o (ygpat lio syl sl &b U (i s luly,)

(s dlps,) «¥» &9yF  -vA

ool Xy 5 Xy 5 Xy 5 Xg s Xy € N aSepla azgi b
X, +Xy =Y, Xp +Xe +X, =YY (V)

(x\+x\.)‘~<\“°:> Vo YT
X +Xy =Y, Xp +Xe X, =Y (V)

b Ols> [Y \]=\ sbls Xy + Xy =Y dslee Sl ol 5 (V)

YY=V)  YAXYe ;
N e e e T

.J)bé,:ggﬂbb'ﬂ,:. AXYYo=Y\o Ubw|)bw.w|ﬂbyb’.




\Y a=xio \

9l 3 phoifys olais

QM 31550 18 cy905D> @q,:sa.m

Q)*"?g/‘““—/‘ﬁ‘/ U{"/T) «f» a‘!}f -fy

9 Sl Voy = =l bwgio ey i OGS L OS> o

V\+V‘4
Y
2581 Cawads ty =1/0s Bty =18 Gloj 53k 53 1) s s Sluds Olg5 o0

13,5 dulors |y S jouie Ol a=% abyl; 5l eslatwl b Cules 4o 9

Vo= Vi Vy
[ [] [
t\=° t\=\S t‘t=\/AS

Vi/atVe Wyt Ve
s s

m
Vav(e—1/8) ~ Vav(e—) =¥ / a: = Y/

V,=e _Vy/a—V
. Vo~ W

=Y/0=>vV v —VE
Y Vo \ s

AV Vy/pa—V
AV _WNWemW

¥
a=—=

At 1 /o) R

Y

(M1 010 (stoaaso sl ks p el ~F i)

(U/&)/wau) «Y» 5,,;“; _ff
oS 9 eiS o8 2B ez O )y Joe | OISe Tt 9 e | W g

m
Y=, g=le

AP ¢ s ) \
=——gt' +y, =—=XVeX(1/0) +e=-11/Yom
y Yg ¥ t=V/0s ¥ A 0/0)
0dds b Cdluws g Ay =y—y, =11/ YA Sde opl y3 AelS slodsls

b Cannl ylye 4B 1/ 0 31 uy AolS e s Canwl MY/ YOI T Jaawgs
m
v=—gt=—\eX\/d=—V0—
N
m = .
o pn 105 4 gl 505 gl

(FF U VI (sboarso scaul, kb p clps —F )

(F¥ dadw 16 - | Jbo wliv)

(Of/;;){(wlo))/'d.)//\ﬁi\ dlcans,) «Fr & ¥ -fo
el e BOT (w5 4 4als] 53 9 At Cuwys LS ke Loa
9 bl s e SO D)ly 5L Syl (59,08 4 9 <l sl )le
o)l Coaglie (59 5 by iy panr ST A jb Cawl Aluasly s (50T
IV B+
039 9 0, Camnglie (59,85 &S M0 E) (Floj Sd= ST o Dl
Ngils 0 U)lgle iz =t 3)ly SlBg 4 Az 55 9 Mg 051l ed pan
23 5 Gl i O 039 S9p88 Ml Jloy oz p,7 47y P S)lie
G5 A quur B 29 3,y punr 49 13l 457 o1 (1l9n Cunglin (59 05 Aoei
A4S plaS o il Oy oy 93 Sl O sl il o 5=
4038 Gl plis )13 (5 S35 ansl e OT 2 )19 slsa Canglie
Sl Sy «Fr

(MY o P9 (sloaain xslaply ilps 9 anliyy —F I 1u8)

(Sueloaw! ()] og0) ¥ &y -F
'P‘-’-”T Cowddy ty =105 9 ty =05 Ol ;515 S oo Ol L 1ozl

M"J I, BC 9 AB b"a)Lg’ asles Sl r)’ ),E.LA L’)‘l' le)‘)

x(m)
L
T S
A
A ]
AN
_;____f__: EV t(s)
'
:
Y IR 4
—15—A
map = =—f > x=—Ft+VF
AB= 7y v
Yo (-)9)
mBC = =F=>x=Ft—FF
BC \F—Y

os
X=—Ft+YF—— X, =—#(8)+YF=—Fm

X=Ft—FF—2 L,y = F(00)— FF =1pm

[ ty=0s ‘;Ld) (3] TN ) J).”é'.a .b.w,; b..\f-u&ﬁdl‘u u',i'@ J>
£=\Y+\#+1¢ =Ffm 13,5 dolowe ty =108

{ \Ai m
Sav=E=7=f/f?

(V0 F sloasio cawl, bb p cdys -F i)

(isllawosl ;s Wlczns,) W AgyF  -Fy
|) 4.4_]9| Cas LE:ASP dsl L_J'U).) .hw,-".a Cas ZJ.»L:.».SJA.!:J,I rlf
Cu.ul)mau,w t=\s M))AS%SC@J.M)gT@CMJQ

Ax v+v°:>\’°—\b otV
Vv =—= =
WALy \

. m
=V, =Ve—
s

S oo Olid &S > Jgl &6 )5 Ole) = Cae s Wslan S a3 1p95 pl

m
v=at+v‘,:>e=a(\)+\«za=—\«—Y
S

:mjf‘sad.e.w‘:ul)

oS d Sl SVOM plrails t Ao G aS ol 4 4295 b pgw pS
:P.;)gT@ Cawddy abx) QT 22 |) ] s@l:’tbb — s sl

m
Vo v =vaAx = v —hee= (1o )(m18) > V = fee s vty n
N

Ty

ol gite O Tae 41 Oy Az 53 ulow b s 457 2 l>0T )

m
> V=—Ye—
S

(K16 10 (soarso scuul, kb p clps —F 1)




ARV A= D]
S S

(OF U FA sloarss slaply el 9 Lty P G 1s)

(15 iosl iadllgyl) I &y R

[l Olgion 0293 a1 SSlugi (Sl (5551 Al 4 4z 95 L

\'TE
Y Y Y
E='mATo'— T Sp=tm AT o P mA
Y Y TY E

:Iﬁ)b B s A Slwg 93 (5l 00 0315 slaylages 45 495 b
EA ='AmJ , A =Ycm
Eg=AmJ , Ag =Y¥cm

olo Wb dkyl) 4 azg

TA_ mA EB AA_mp=tmp Tp _ [ A Y
Tg mg Ep Ap Tg YA Y

To Y Y _ f _w

=—X = =
Tg Y v Wt

(FAG 95 (sloaaio 90 5 g ~F jub)

(sl lople) W & -o.

S Sl X jgtme Sy BUS )0 Zon HLiB Sz Ayl 4 4z b

S oo paseien ) O3 51 a Olwys

Iy
ARvA

395 Olawsi 35 10 4y U9 9 ASS (o0 IS > Y yeTe Sz 4O € 3D

ol 05908 g 95 5l OT S o 3pdin S35 (Y =2)

(VF G YV (sloaaio p90 5 Qlug) — 3)

(()J./y)(l»u/d) | dlcina,) W AF -
OXb 593 Sl 4 Lol WS (o3 ,uats Z90 Ugb Cawl (Sl g0 Aoy U9
Azrlge 5,508 o itz b 4S OT Judo 4 g0 Loy 51 (05500) LBU

Al RalS 9id o0 &S (s aalu 90

(A 5 AV (slocaier 190 9 luwss ~F L jud)

\V dxiio \ by 203150 olais! w‘a 318 yo VF Qg-oﬂ» @y,.,a.“
(955l oal) I &yyF  -fs

S9dse 3l Wb 45 9 b LS (5955 5 sl 49 95 U39 598 93 Aijs 4

k=vre X
Fe =kx m
X=ACmM=AX) o

Fo = YfaXAXVo ' =14/YN

= F. =1a/vj(V)
W=mg=\osz=—\om] (N)

A=(-F )J
Fnet—ma:>Fe+W ma—)

VA/Yj—Yomj = —fmj =14/Y] = #mj
/
=¥=\‘/\'kg=\‘\'ug

(FO G PA sloarss (slaply clpm 9 anliyy —F L 1i5)

(o1 iinsll” Jiedlgl) ¥ &yF -fv

oty Cawl IS il Olo) = 95w Jl15903 51) cb.w Sl
P(E)—pE)= (s o) 5L ;0 F—1t Jogai 55 colue

S, Sy S
P I p——
P(F)—P(s) =S + Sy + Sy = Y5 —p(s) = (YX 1)+ (YX1 ) +(YX5)

v#—p(s) =¥
=p. =—fkg—m:' ——\‘(
N
F(N)
Vebocorm——
o
1
o |- py
[} S [ :
F— ' Sy
Sy : 1
' ' '
oy ¥ s )

(FA G FY sloarso xslaply s 9 alyy —F I us)

(126 5lype) ¥ &9yF  -FA
$0° dgly 8l yommmo L A Hl5 0 9 aSluie 93 ;0 ay 9 ay ol s

Y/
(F0° 930 Gm) J9o N=T=

[
n S e @il Y/ 0 Odwe s djlws
dﬂwl)byu..\u)wa B 21:.&54.3”5».5\'/05 w«.;.x..f‘,ogbl)

:I""')b Wl Sl 03 Ol 331861 Ogz 9 Sl Y H9ms e S 9

t=Y/08 B




\¢ a=xivo \

9l 3 phoifys olais

w‘a 31550 18 (39031 @q,&iz}m

(A6 S)g0) X & -or
oy 55 (g 2
A=Z+N=YZ ol .coasl N=Z b3 59, D diwd 1w ()
$9595 de 9 LSy (il dae Ll ©gignl sladiua (oL (Y
A Dglite
ol Sl Laim g 3515 A 51 38550 (oil 50 A Bk s (¥
Wl (S5 Sldie g 53 I 4 U9 595 1AL Casnnd (B Ly 53 1unnp3 (F

(F1 5 1 (soatian «(slcus s § il ~F L 5ud)

(50 lus) > &g oy
P9 Dlys G ydb e (w1
55 o 53 3l i 5 29 VYO ol A il 321 4y (o
3 p5eS Al p S¥game p o Eoorme (slaima SSAS STy 53 (O
Ll gl sladin p 2 £50me
(10K G IFA (sboarso slaus b U T ~F jus)

(helow! ¢lpgo) «Fr &F oA
7 30ly sl s Al sobie (nl sl @S o0 puad 1) Gy UL Joro

e L3 o sl Gy g Q) oL 9> Db 51 Qe L

q X
Ay ay
® . ®
Yfcm
| 9,9y | |q¢qy | lq, | |qy |
Fy =F, =k P k > = -
Iy | X (Yf—x)
q=fuc ¥ L4 Y ¢

q‘,=\~ﬂJ,C ’ X\' - (Yf—X)Y X - Yf—_x
=D ¥X=Yf—XxX=>XxX=fcm
Sl il ie 5L b 8L Jols Jlo 53 )k 4w 58 4507 6l

Ao Sl Qe b Gy oL 2 0y lag s 3zl b Gy L ldie s

=".3AJ)|)§
q, Ay dy
G o ®
Fy, Fyy
Fo=F, ok Ol [ 1]
Y Y
Ty Iy,
q,=YsuC dy | _

7
r,,=fcm, I,,=vf Al ve'

lay | _ # lay | _
) s e
\id Yf AE Y

ve A
=|qe E—=—pC=v/YouC
lqy | s fu 1

(Io G 0 sboarie el Gy il ~F G jub)

(15 iagll iadl) K> &F  -or
Cuoud 2,5l9 Goe o5 ks 5 DT Zoe By goe Cukd K > YK Gallao
azgi Lo 3,k 5l (Vy > V) bos Gl zoe $A5 dgdien OT Gaoe
Uil 3Bl Zoadab 45" (01 S (g0 Al chauzma 93 58 53 Jalu 039y Culi 4

el f A’Y Vy
[t SucalE e B B

A=~ b
f A,\ V\ H il
Gros T ,
@.Q.GPS <l
VY V\

.\.".T@ Cawddy ()T c,ad,b )ﬂ.ﬁ' T )U\JJ" A )1‘-‘-’5 )I salaiwl Lv J=

m
Vy—Vy=e/f—
s

Vy —V;
VY—V\=lvf—l\f=f(;v‘4—l\):>kr—;v\= Yf A =Tz
/¥
XY—X\=T=°/\m=\ocm

(W0 P st g sboiileny - L)

(ool U, paso) «Y» &4; -ov

Bl ol b 4s 0w Olbzaedob 13l cdiaw 3 d3lw dibio 4 glgal 4l sl 2

Ay

=—m=A=Yomm Al
1 fo :

v c_¥Xye
A=—A=—=
f FX\e

a3 4k &G 45 Zlgal ol B bl A3l e shes VO 3935 53 gile sl

. & ./ /. 4
(V5 1ol (sloaainr 190 sbo(iiiRop VL p)

(ool U0 pana) «F» 5..3; -of

e2old el b b 1 (b Ol S Sl Canl Djle G0l Ol

Fo w
I's—I=1'=¢/$#X\Yoo=YYo

Yoo m
, P ,_E E=nhf _, nhc nx#/HExye T xyxy ot
I's—=1'=— I's—=vVYe=

A At g € AfA Vo T xsexpprxy e

A
ﬁ

n=1fex10" S n=1/ex1
(IFe 9 19 IV (sloaain +07] b b glsT F 5)

(s> S WE daio Juab 3T F Gawpy alin)

(5t (oyale) W &y oo
..\-llb.).:.a"a",f 0593 le 29 05)7&" sblae &Lﬁ‘u :),g‘so.'v'l Jaw u-u'.w'f

Sl wwﬁ )l.\.a S)L‘uﬁ: e).cbug)iﬂ| )l.\.a &l.b'ia,

, ’ r=—r+r=—r r
Y r n .y q q q n+\y
Ih=nnKR=>—=(—) —— 3 31 —(—
n \ (n) n’=n+\ r ( n )
\7 n+\ f n+)
= =(7)"3;=7zn=\~:n'=n+\=\“+\=\‘
n n

(K36 K0 (sbarsw 7] b U il ~P L jus)




1 dxivo \

9l 3 phoifys olais

w‘a 31550 18 (39031 @q,&iz}m

«F» &g; -5\

(6/-5‘/7'/' L"”/MM)

A 4 Oy L (ool A Caaglia 5l Hgae 5 gy 5L 5l o295 0L =
oy dlys YX 9 YX (X slatui b 45 d9dion pudd «(55lge Cunglia
239 o0 p.:.mﬁs lwglie u.&; S 3 0L, ($)lge slacwglin j5 1,5

392 a3 FX iny a5l aw OF 15 0z goeme lde JS O,z o

¥x FQ
AVAVAVAV
9X AAA,
BEd vy
X eq
AAA
< X YVVY
A= \YQ
I
- €,r

3adige dulzs P = RIY dkyl, 51 canglin b puae 0lgs

P =R =A%) | _ Py Ax(x) .

P =Rl =tx(r0)'|  Pr ¥x(rx)f

(VV 69V (sloaaier sedians by (sto, 5 (il i —F )

(Uisllawoyl ;s dlzans,) W AgF sy
GAL w93 41 SHlge g0 4 lauoglin 4S (gl o0 Az gie LB (o5
w0 097 93,5 03lw Olgi oo ;1) Cpgo a1 |y YKo g W Slodds Jog

3515 5 1l Sl NS akiud (55l9e Cenglie

=Y 1, R=re
R ——A\W
\A
I‘.. =R—=7A I\‘ szfﬂ
v AN
‘A
I =——=YA Ry=tQ
R, I, Ry
—>—AMM——
‘A
I =——=3A
‘ R, N
—:’||—’\/V\/\r—‘.—
‘\8 r:lQ /'
5% v

Cmwndn 1y 650 31025,35 9 jlae ol b, oleiil acls 4 4595 b
I=1+1,+1, =4+Y¥+F=1AA I
G o 93 55 atid S50 555 Ry Cnglio 5 5L aScpl 4 a5 b

:P;_')L)’Ca.ml \AV)-_d

\
V=a—Ir:>\A=a—\Ax;:>a=\A+?=va

, . s o
(VV G Ve (sloaasw s @b b/l 9 L0 @ —F Jju8)

(c5 i Liyale) ¥ &y -0
. . _Q_ Q .
93 0 b JLSz 0292 il s 0= == dhl, S5 4
A eqr
aglee sty ) B g A58 50 (a8l b o ikl By Asys
o= e O
fTr f(Yry) \FTr A
Op =0 = O _ s =Qp =%Q,

fnr;‘ \inr};

:M_)QTGAM)QJQ_.\QCJB)JI)BQAz;s.}é_,&gl)hw

Q;3=QB—°/"QB=°/AQB

— W= f =e/AFQ,) =Y/YQ,

Q’A=QA+°/YQB=QA+°/Y(fQA)=\/AQA

h As,Sas Bb,s a0 (b JK Cons day A 50 )3
Q3

of _ fmrg =%x(if

oh Qi Q) 13
fnr);

[,,S@ Ao

Y/Y r Y.y ¥
=—x¢r=_x__
VA YTy

WoF 9

(e 5 VA (sloaaier el &guy 2] —F G 15)

«F» &4; 5.

(gl ] b dlccan,)
A
ol ;s Jdo 4 C=1(E,H§\bgl)}ll)o}l>'c~,§)£)ﬂéﬁl.\:gl
oS (o0 dsslone ladmio
Yo A‘t ¥
A=A ——A DA = /M| = —=—
Yoo A,
&:&xﬁx&ﬂ)&:i
C\ K, A\ d‘, d,=d, C\ 0
20313 i 1y O Oleislor Gugas 9 @2183,5 1oz (550 51 1, 0315 09z
1) 5Ws s Q=CV iy, 5l Us .cmul 03ile ol 035 59, L
S (0 dmlome

C, V, o= V. V
Q_G M o=, _F W _ W o

Q C Vv WA vV, ¢
:mis,_go A.u-ul:u RS O),ooql) )"L"J, Q';:.:js dl’
V\'_V\
2033 s 3 5y Ol puts = ——— X\ oo
\

[\

7V\ _V\
=X xvee=va

V\

(MY G P st :lw G il —V I 345)




%
U\ \§ axo \ by 203150 olais! w‘a 318 yo VF Q’&)’T)}ﬁ,ﬁ@“
/oy o/o\\/; \/7 (56 1, p0n0) «Y» &.g,f _$Y
AD e ¥Xo /o VX (Y +/Y - ;
€4y =—NE=—?X ) ‘Y = \"( ) Sl O (K5 HL Hlade 9  Oled 5 5L S el puol Péb‘sa
\oo_foo foo

= &,y = FYHVT) = BTV ) =AY/ PV

(I G lle sloaain wogliia s 5 qusblitngill] @I ¥ jus)

(csolixio [ewfm) «¥» &yyF sy

max max

U="LI'sU.__ =‘urI"
Y A

AV _
= FX\o ‘“=;xan*:>L=\“/v><\o ‘H

v YoxVo T X N'

AN _ _
L=y, = ¢/rxye T =rxy e x

Y/ Exye
=N =$feo=>N=As
(PF 5 V1 IR (slboanies se_sgliia @lss 9 (pusblitagill] (@] ~F Lju6)

(sis0 (puidl) > &gy -sA

D8 09 plep,xr Ty 3,6 p My
m, +my, =f£A0°g

:>m\+p‘.V‘. =;‘A0°:m\+\/°Y‘Xé°°°=f’Aé°

= m, =\Yoog

(A0 1 sboaaso (s pufa;l il 9 g —| Ljus)

(ool (0, 100) «¥» &yyF s

- F
1y L yo o1yl ch_w)al,.m:,_-g,.or)_-g,lm.l)=xllhgl)&.5q

F, = mXy o -
L=me )\"a: s =>m=\’okg IP-.I‘)9|‘$&¢W)4.!
YoX)e

, - P -
(MA G Y (sloars 3ln b sl fiag ~1 G jub)

«Y» &J_; Y.

(915>l 0 rosl)

S8

hY:\‘aM‘azv»cm

Yocm

4
Py=1/vp
P, =Pg = p,gh, + P).lf =p,gh, +P,

= Pji¢ —P, =pyghy —p\gh,

Ly =i—‘tl:> Aq=T,,At = \\Ah = (YYeX)o "' A)XAt

= At=0ch =0cXfo=VYooomin
(FAG PY (sloaaio et s (sto o 5 ol lop ~F i)

(siso (puidl) ¥ &gyF st

8 w3 3590 1y ISl s Loyl p sl Cuwd 5o I eolaiwl L

el S 4 N b 5l gl slabs g a3 o0

Sl 00 ) Caw )

- -
B(—(T) F (il
1
N
l F
*
] 000 ] Caw ol B I (u
-
B
—)
F I (¢

] 00D ) Caw yd

Sl 0 ) Caw 336 I 1_; (o

wl

(F 6 3 soaaior :pusblita ~ I j5)

(s o, p00) KFr &y 5o
Sl 5 oy Ly Aslons 0955 ueblite Olis 45 0nl & 4295
9 Woloss y97o Sliwly ot 13 305 J13,3L 533 OU s 5 ool Wylowus 9o
b shio guablite Olaga 5515,k 5,3 &S > g &gl Gl OT (55190
Wl SINO =0 g4 F=qVBsin0 ik, gb 5 col 4,5 VAo
9digad 319 (29555 )15k 8,3 & (Guublie Olase S,b Sl gy

(1) G99 5 M (sloaainr s pusblizn —F L 1u5)

(,ngwﬂ,o /\AA/M)) «Y» f“_‘ﬁ -$5

\
ty=——5s=>®, =c/0\cos(\ o eTX—)
foo foo
T o/oWY
=o/o\cos—=—\/—Wb
s Y
\
ty=—8=> O, =¢/0)c0s(V o oTX—)

Yoo oo

=o/0\cOSTT=—0/\Wb




\Y a=xio \

9l 3 phoifys olais

w‘a 31550 18 (39031 @q,&iz}m

(615 insll” iy} > &g3F -ve
23 Al 5,5l §1 ) @S oo a1y pgs Sl 53 5 poes lanl
(oS Joas Loy 1) 58 oo s 05 Wil
AV =V, -V, = peox)e™ =V =¥ =V, =v/7L
S 03liiul ol sl g 5l sl (IS Ul

PV, PV, Yo /s
AL A4 SN H R AN W70 e

T, Ty Yoo Ty
AT =T, =T =¥pe—Yeo=F K il 55 slod i

(IFF G IV (stoari oy loy =1 L jub)

(Ghelowl @ pg0) Fr Q¥ v
695 e IS Wl 008 b 55 09z ABC 5 AC juun 95 18 53
et Ay (5593 (65 551 S AS (] 43 Az g b sl ko (515) olSChw>
AU, =AU ¢ 23 s diaasly

213 SKaaliy 3505 ol 056 il b 51

AUpc =QaBc + Wasc

P(atm)
1 SEETTEEEEETEREES B
l * e
o : V(L)

] 00D fl;ﬁ‘ )ls)i't_g P—V)b,w).l‘)ehww

vt exyed

W, pc =-S X(A=%)x1o")

=—\YooJ

AU =AU g =Y+ -J
W,pc=—\Yoed

AU pc =Qasc + Wagc

“';°°=QABC+(_\T°°):>QABC =fAood

(K9 G 1] (sloarss s looliyy90 7 ~1 I 3a5)

Py=V/YP , py=p , hy=Yocm
hy=Yecm , P, —P,=P,=\Ac--Pa

4 Yo
\Aoeo=px\ox\——\/vpx\ox = \VAeoo=Yp—Yp

Yoo

YAooo k
=¥fdoo % —f/p—2

m cm

S VAeso=fp>p=

. P P P
(Fe 0 WA sbaria slgs 38 st Sis — Ajid)

(Ubsflawoy);l b dlcaas,) P&y

Aed 3l Sgdsen A3 g 0 g Cwglin v ade O o (5551 )l (it U9

G351 an Ao d 5l 4saS wl o atwlS Juuily 55,51 51 45" 55,31
ol w33 (F) &35 (sl 0l 195,50 03958 (i

(VP 6 VI sboasin 0l 5 5500 U -1 Gjub)

(Suelaw! ()] eg0) ¥ &gyF vy
hy—h, =Yom
U, = U, —o/YU, =/ AU, — 2", mgh, =+/ Amgh,
= hy =¢/Ah,
h, —hy = v2
= h, —+/Ah, = Y2
hy =/ Ah,

=/Yh, =Y6=h, =\Yom

(IAG 9P sboaaiw g 5 sjpl U = L juS)

(5 put o, pnsa) «¥r &gyF vy

a2 ogmds 8253 Hiio 43 OT slos b Jgl Al e 53
Q, = chJAe =YXE/YX(—Yo)=—AFk]
29 Sozmie O plad 3L p9d A e 53
Q‘. =—mLy =-YXYY#=—fYYkJ
b Gl 7 sled b pow A e )0

Qp =my,cs, AB=YXY/\X(6~2) =~Y\kJ

QJ§=—AY—7VT—T\=—VVVkJ S 03 o
g 4,8 OT 51 b L,S YYYKT Hlai.

(19 G 99 (sloaaseo o 5 by ~I L 1u5)




\A a=xio \

9l 3 phoifys olais

QM 31550 18 cy905D> @q,:sa.m

5 =S g 050t 395 Hlslw 45 AT Cawl S g Cashguw YD &y 38

D00 385 O eSO 59 0

A5 AL Slge 4l 2 4 i 2l pasly o oSy P> &3S

2535 n  Camb &3 5 Niglign 41525 LSS L Soa 3 9 Lgiboe
(V15 Ve sloaainr 1135 4> 0 505, -1 i)

(9o (pwan)
(T) 55 sles s (M) Uso slaxi b (V) 55 pomm 4l 4 4255 L (0
;P{)Ia‘:)l:w&:f\hgl,}lf)uélg,mim@b

& = Exn_vxﬂ P\=PY &_ T\'nT
“Ww  n P Vi Tny
FXo/VO)XFeq/

¢ %) ® —v/ve
(FXo/VB)XYVY

039030 (¥) 515 03900 (1) LS LadsSUge JSib 4y 4z g5 L (¥
Sl 0939l (V) 55 9 g 959l

(Hy )2 = (£ 0)molXx—2— =1/ vg
Ymol

N

Yo

(HF)Y;5,> = (5 Xo /10)molX—2-=\Ag |

\mol
fAg

(Op )Y, = (FXo /Y a)molX— 2 = YA/ Ag
\mol

J

(M)
0) )\A+YA/A —va

\PA
sl 25 5158 43 O3euST 9 Hy 55 Grasly (¥
YHy (g) + Oy (g) = YHO(g)
\mol Oy y ¥vgOy
YmolHy ‘molOy

280y = (¥X°/10)molHy X =4/#g0y

(f
¥YmolatomO

2831 = (fXo/10)mol Oy X
= ) Y \molOy

$/o¥XVe' ¥ atomO

\molatomO
, e v .
(VA6 VI sloaasw s Ju; ;5 U 5L, =1 (0aid)

=1/oA¥FX\ o' atom O

«W» &g; -M

bl s S yd D g < 3,lge

(om0 (i)

390 (w1
SalS Jglone CBLE (e CBLE L Usle 43 N> (5)lade 039381 s (I
S (g0l ki 0 Migd Jo jlade (Jy 1l
Sl 45 13555 o @ sadglne Cbil Ol sl S & PPM (o
23,5 0lizul 35 Iga 55 Loass YT Hlade asile ;K5 385 sl SUglne
prS e olauws ol 3,15 pU j20gS oIS g5 4B (5 S 03131 olSiws (o
Sad e OliS U935 i gwd 43 1) 355
Aeliign sols ) el slassly Yo 43 Jslona S5l 0 Jo silulax (O
3133, b3 OT 51 4,8 o s 5l 5 5lwlaz 53 oS

(W5 W A0 (sloarser 115 MdT o T =1 ass)

«Y» &g; A

(s psios U, pano) W &F s
a3 sl )l (o) 2
I b bl LOT 0991 4 09595 Sled Coss 45 (AT il (o
Kigdssa ciMie Olo) Cad S b g L)laubl Al 1/0
ot Sl b OleeS ST 45 i 59l (2] 2 Olsieils (50 (&
ol 00 )T (oubie (5551 OT (b 45 0399 o ot
(A6 F sboaaso s sLd)) o)) ol ~I asb)

(s, lus)) > &gy vy
p+n=70
=>n=Ye=>n=Yy,p=VYo
n-p=o
sy 35 )
Zzpzroj\“o—"f’:? w36 (A

.é)|é)|)§ \Y bg)fgf 5)53)3).42.:0.;| Wy (Y
el iy ye € (a3l sae 5148 3,15 09 5N YA Ogs gl un s (¥
+ -
53590 032 X ity X'F 01 39 501 halyT & drsi b s (F
sl 0 JD Y F syl S 3590 ol 5 4¥ ¥ sl
v X:[zAr]vd st L X[ Ar]vd"”
(A6 Fe g I 6 o 10> (sloaaier s g (56 a3} g 1 (pouds)

«¥» Z.a“; YA

A Syl o g Al slass ) Le

(Wkails pol)

aie ¥ b Cdyb aagd Olgie BCly 5 ACly Usep 4y 425 b
dae 9 Ayl 1,8 ¥ 595 53 paic 93 8 U9z Mibs dw wls B 5 A
Nt pmaic A 10d S doed UlgS oo oy Sl 5SS A
Adbge (P) 10 05,8 51 586 jaie B g (AD) 1Y 055

B jle dor (o)

IS GimlT as 09, dus 0015 Cawd Sl yp A judie —Canw 3L (I
Dl s 09 801 duw 36,57 b aliS STl b\ B 5 Ne co

S0 (2B

B
i
H o AT ST S ASy ccans (o
ACly = AICI, BCly =>PCly
. _w) £
S poeiegl] SIS (5555008

ol 338 WS =V VW =Y~y (&
FI G Pe sboanso s s bl syl @lpd =1 oudb)
(OA G 0% sloainr o J5; > ;U sL5, +

(jer2o 5y |45) > LyF  -va
SLa0lae 53 0,592 53 03,5 Lo, sla 4 Ulgiee L) SuuSTTss 5
2,5 53 St 3o ol 5l S 45 s ag 35 slaoly 9 S (gagad
adiy 35 ol ()6 (o)
L1 o Olss o o 3o 45 2S5 03,5 o s sl V> &iy38

355 Jods Oly,S el (Saee B3le 4y 9 315 STy dpunSTT oS




\4 axiio \ U 5 318 polaist W‘A o150 17 (59051 ﬁ;‘»‘a‘“
S=—e/¥(60)+¥Y =10g (/s o) O &F

Syl 16
BT Ve = (— )X Voo =YY
. Y

T Gl OT 53 B350 Ko (6,3l ol 1o Loy ials' b (o

IS (oo gy Jglme 53 (Ko gt Los alS sisld opl (b gy M5 (o0
B9 Jo g O 55 Kb (5 yday Jlia

Sy =—e/f(do)+TY=1\Vg

Sy =—o/f(Y0)+ YV =Yrg

ST e =

(1sF 5 ¥ soans s f0; ST v T =1 aud)

(sbuls uao) > &gy -A¢
o= 03 s Jgaz jolic Podiws 4 Gleie (295 Jgazr Dl 4l
Cllo 4 (Kot gz @350 9 003, 09,5 polic LS polic 5l diws
23 @lass b (S1) polow 35lgie A opl s Kigdgn 3L Sal
bl o035l 09,5
oy S dan g
Ml GaloT 45 09 5 6138 ST bl b LS a3,k 09,5 13 2,5 (1
22l 09,5 51 a5 Olgie 45 uile) s aizeed uwyso s S
Ayt a8 S Gl 4 09 S IS ST Rbl 4 b 5
s 16 (Kot (ley 9 foasslons pudic 93 50 0930 9 Jlo puolic (¥
A5 Ol a4l 51 oG e 45 Cusl oy jeais Wgaz gale U L (¥
P il L oS85 Sl3aands Ols Sl . Aiiunss 09,5 0t p 2 b 0
S (g0l B 5 Hlhands B)L) 3590 il 9 Cal 059300
Clo gl 43 sl 3,595 gz wad3ld 09,5 Saler FBU cpwinasis (F
2315 595 Cudyb Y 53 09 U ez 9 Cowl puasliw Oloa A

(IF 6% sbao ol |, o) sYlus 45 ~F ash)

(o, ) «¥» &gyF  -Ao
w8 b 5o 1 L sl olends Cullad Oljee 2L ALy 35 o) 12
3 09, 3l Jole o3lasl 4z B 305 a 45 sas e olis byl culles
Slac—S 5 bl SULe 56 az,n 390 JiaS 0985 4 9 ey Cuws
23 dgdog olad 55 OT 31 61345 5 3a3 o0 S5 55,100 S
D9t 4y (S Hob dmy Cdlad i 5 0 a 00ls Lol Ol
0 OlsS 0 i (2l 4 4255 b 9 sl 0,8 < o < AT < o3 3
25 oty i3S a
adiy 35 Aot (o)
den 3l g Sl 2 a3 o2l Ol 3 0,85 31 (5 pdyiuiSTy V> iy 55
9 15 098l &1 9 20 Cuws 51 0g I )l Jiled S
S 5 09 S (1) A 9 sl JLtd oy 505 o3 s YD &3y 55
SLbsS 5 Jad (et 0308 Jo5i5 (N2T) 1w 032 5 303
S 5 D90 Ay it 8 Caab 3 9 S sl Ygene 1w sy

dgdige b

2l el sl Jgdome 55 ol 93 (o0, u0)d Ayl 4 azgi L
e ieie 53 Jo U 4l 420 b .l ol ;5000 b T 618 Yo o,
sold bl Dy 9 My G 54 dun o i 9 Slilguw
Ol g oyaiopy> = deappajeiopyz = My X1 Yo = Ny XIAY
(MgSO¢)  (MgBry)
=n, = EnY
VO

oS oo dlona [, MESOg 50 Jo Jge clidgw 02 p iy 5 03kl b

\mol SOY~ N Ymol MgSOy

1$gSOy~  'molSO}~
=Y/YmolMgSOy

sl Jgo Y/¥ Jgdoma 55 00 J> MBSO jlaie a5l a5 azgi b

YYe/AgSOY™ X

Sl 5l ol 2 e Jlade dalsl 53 099 dales Jgo V /O wl Ny ,lsde
M..S‘sn g.;L..: |) Kad 99

\mol MgH

Y/¥molMgSO¢ X ——————=Y/Ymol MgH'
\mol MgSO¢
\/ omol MgBr, x\mo—g =\/omol MgH'
Ymol MgBry

00 il Jgdome paxm) 1Ly Cansl aly o i U2 (Jgo B2 Cules o
(210 sty OT Iz 51 Uslona p 2 (oo Juol> 51 45 2 oo
Mg™ Joo  (Y/¥+)/8)molMg'"

J}L’“w” lL
Y

Mg"™ ¥y cite =

=v/smol.L™"
(lee 0 A (sloaaion s, J55; MbT o T =1 o)

(s po lien) > A&y A
bl e © 5 @ slao,le
Los 38l b 4" gl o0 Az gin dbgs yo ol (5 3 dyd¥onsl Asles (59, 5
Wslas cud L) Mbos SRalS OT p,5 Ve e 5 Kb 5 dg sl lade
ol (ke
:3)lg0 Aot (o) 2
b ool il a5 SV 5led 13 by oo Ko (5 1 deSSNoul (I

S=—c/¥(SY)+ ¥V =1o/Vg

Jlaie (SBg domi 53 Sgdigs Jo Sad p SV ¢ /Y laie OT p, S V0w s
ST S Yo 539 5o iy i 0 Jo Kad Jlake 29 side T
e Jo a3 p,S Yo /F
ot Sl (in B3 39 Sl (5 AUVl Aslae o Led b (o
23 i il 3l 505 S (5 U Les al331 b Slidges puid Silon
Ml plals of
s 45 dpdign Jo T S Ve 53 i p,5 10 e B8 sled 3 (o

..59.5'9@MWA}O)yQQT@RM)JASQw|oJ&Md91N




Y. dAxio \

9l 3 phoifys olais

QM 31550 18 cy905D> @q,:sa.m

Jlo 534S aad e Ol p s K5y @ m b (205 GhalS <Y &35
KIS o 038lis 5 1) STy £939 Eud9e 2l Cansl A 5 pucn
LS9 sladisy b 45 830 0L p 2 b O Sy B &4y
O B 95 Ngy (iuiSTly ol 93 el 0315 LSl (2,2 JoSdge 53 3990
Dadise J1is A sladisy 4 g o alus oS slag!

(BY G Feo (sloaasw :[ey'l/{ 1, an; sUlae 48 =1 (0uid)

(Bl pat) > &F -
oy 35 Aot (g 2
A gy Obie H gezs Juls 4y K JLij 05lan (sl skl ey (A
S g w5 1y il Bl Odre Bt slalias 53 3 cul oS5
Sial38l 5 Sl SlaSS Loyl o2 5 pien 5l 2 demSTisd 2,5 (Y
S JEj 32 51 Gl 0dilygm d9ibg o) O p S arge 0T Bl
315 Gl COy ial33l 43 (S5 pow
9 0 ¥T HLasl b Kiw J&j 5l aslizwl wilglp pls3 gabls b g (¥
99 3 amaild Sl G301y O ls i 9 sl ol oa COy
Sy 2y Olizeed (hummotun SIS Jals
Ol S 1y 0¥ 5LS ol g 0315 STy SOy b ST s (F
sluby, Sl K GiiSTy gl 35lalee pls 1 1) 3,15 (250 (s Ca)
el K 5 i g Sl 5 3,595 Bdo sl S5

(P9 daboo y@la |, s sYlw 45—V asd)

(s slst (loy) r &y M
w2 ol £a 1, ULl s ool s A 1y 0lag s s ew Gyl ,S1

’p-l)‘-‘ T,,'S

\eC H,OHx \mol CyH,OH y vtokJ
t#gCyH,OH +/YomolCyH,OH

=Y okJ sl gisgw yo) )l

Yo=o/fa=>a=0k] 0ls, 5w o))l

ygCyH),

YookJ X =fgC\"HA

(VK 5 VP (sboaaso @il (s1ié () ;> —F (ou)

(Gl k) NAKLS T
] y3) O ygu0 4 SiaS g B 4)lge Aolas
YCyH; +vOy — fCOy +#H,O
1 25 J=l o s 0536 b Gillas Wy STy (AT 02,97 sty sl
S o b
S e oot ol (I) Gusly
S o ¥ pgasl, () sty
S oo Foogan,sl, () st
S o0 o 0 b ) LT b Ol s Jlos! 51 oy
YAH((,b] 25 g0) = Y(—0VY) — Y(—AP) — F(YAF) = =Y\ Y okJ
S oo Sl 5 061 p 5 YY O pan 5l o 35T Lo 5

4 Jooro byl 53 9 Sl (o 5 RSy b 53 085 ¥ &5y 38
2ty GRSl sl o2 (Jolie 3 A8 g0l GESTly b dlge by (i 5
25 35l 03s9 Bl b 53 2L ST 9 Isa b G1STy 51 605 ghx (sl 9 sl
D (519455 i

0,5 5 o 3l 02 0313 Lol 5, b duglio 5 al ««F» &y 55
ol atid 510k OT GlacasS 5 5 3,15 ik (land Cullad
5 omee SLajlh gzl 51 5 lsb 0T Gane Kiws 31 T 316 g il
s 4 e 9 0,85 L 3lh s sl Lo s5ls S5 5l 0 55
45l 5 Ngdos Sl Curub 53 588 5 paie Dpgo & ol GRSy
s BOT (59l oS 5 51 LOT OGS 09 m Sl 2 3uzsy Slabs)

(K16 1A sbasso yesly |, un; sUlmw 5 ~F asi)

(copma (ine) ¥r &F -5

oS o W5lgn 9 i |y aST (IL) gl 51 gl sy 2Ty Ll
YFey Oy (s) +YC(s) — tFe(s) +YCOy (g)
15 sole ,ladae X
uﬂsb'-w)é=—°dj T Voo => Ae= — XYoo
oAb oske Hluie foo
= X= “Y°gFeYO‘~ UAJB
STP Lyl )i 53 JuiSTy cnl 55 0 g5 1S53 2,5 55 o2 Jl>
m.s‘:e Ml:u I)
'mol Fe, Oy » ¥mol COy XYY/\‘LCOY
\#.gFeyOy  YmolFeyOp  \mol COy

?LCOy = tYogFeyOy X

= #Y/YLCO,

Ot I Sl edd Ay Slis,S eandS 1o 03591 sty sl Cules 53

iS5 LS S 355 STy ol STy 53 0k 35T SyuSTes

L1 Sl S oS p oz 9 sz g5 o0 1) 2S5 (2,5 55 5 2|
09T iop Comddy (5 ks il Luly s 5l o3l

Ca0yq) + COy(g) = CaCOy)

\mol COy
Y¥/ ¥LCOy

\mol CaCOy

?gCaCOy =#Y/YLCOy X
\mol COy

VoogCaCOy  %0g Lee
g-atCy X g =vY.gCaCOy
\molCaCOy  Voog gk

, 7. 7 5
(Ve sbaaiw s Jui; ;5 U 545, =1 (aui)

(FF 6 I soarinr 1oiln I sn; sUlad 115 ¥ (008)

(G, pul) O & v
a3 e SRSy o b CudigS 3 39790 BAS s Slasr7
aaiy ;S sl gw)
23 39290 L5590 slssn L e sl ‘U’:.Q_LA)T o=l 0o\ &8
N onlpls 23,0 o S p .t 55 9 38300 STy 2385 s Sla
= 4593 slasian 255 b 2979 & Ul o0 p 1 ) VAL bl by e
oaus i gl slazel Job g 0ol ivgy GialosT cpl Juald craed 45 .3

a0 o 31 005 s SS9 300




Y\ dA=xio \

9l 3 phoifys olais

QM 31550 18 cy905D> @q,:sa.m

«Y» fba_; —_qy

(5o (o)

:P'-’J9Tl5‘° Cawdds |y Jaloeo o Sl Jgo Hlaiae lassl Ho

pH=1/v > [HT]=[HCl =) PH = ~VY

- . mol
=\o Yx\o/“:o/o\’

molHCl =+/+ymol.L ' XY /8L =¢/+5mol
oS oo dmlons [ HCL 58 UShonl s o a2y > 50 5
o/oa—mo‘lz o/\mol.min~"
\min
# o8
(% 0 AD (sloaasw :le)(.w slié Gl -V wﬁ/)

RHCI 3l =

YosX

. oo . 4 &
(VA GV (sloaain 1w, a5 b ;5 o Jolgn =1 (asdb)

«F» &g; _qy

8y 35 )
ol ‘sa).n dils> g.ig_ ‘sl)l.ﬁ D mﬁu.?_’ dbf K w.all_a_, «\» a.\__y‘)f
O

((Fsiae (puan)

OH Y &y 58

0) 0]
R N .

2l Juaie C 4 H 4y 0l 0 550l aole 09,8 2,8 P> 4358
SLad S (523 Mol Sl o g3 S & 5 by P> &g 35
S (o0 o phuo s (525 Sl alBI L Jele SO ey sl

(19 6 1l sloaainr 1 isbebl 360 Slbgy Vo)

Sl 0931

(P, sypams 147) «¥r &gy -a¢
A ol o9 o slao)le
w36 sl le (o)
(—COOH) JuS'51,5 09,5 o2 015 JgSga sl 53 — w36 (o
3,185 3929
-Gl (o
Oiayad oy = VEXY =YA
OreSlpr VXY =YY
beyp,S oy = VYXVF=17A

S>N+O=>YA+YY=F0

(A 6 I sloaaier 10 a0l (570 Slogy —F as)
(Q”U 9 oFr G(bw :UA._yf/ tiglw ) d@./ 9 U:qlwr—,’” W:/)

(o ) O &F A
)33 Gplo slaoaiiS S 4 55T 099591 b (w3 LS Jgazr Gab
Silagse Bl 4zb 590 2 5555 A 103 9 Mo el Uglo (SaS ST
iy 35 b (g6 w2
095LS a5 bl podisal U Ol e Optlo S PSS Gk <1 &3S

ymol C,Hg y YAYokJ

YogCyHy, YmolCyH

=o/aX\FkJ
:J)gT Cawddy |) W’IT [ ul,‘a"sn >

Q =mcAB — - /ax\55 k] = m(kg)x+/4 XAo'C

kg.'C
:>m=%=\‘\/akgAl

(VO g VE 5906 OV sbbarso @l s1ié (o > = (04

(sias (puas) K &y

_fC+YO+H

Slaog Sl iz slas bl 5l oalisul b Olgs oo

=Msww5°);wwl)#;)ﬂdéj”ﬂ

| ol
OF= X A+1XA XV o+ 1XA
CAHA:—=Y°’C\°HA:7=*Y (v_&"
=>YfF—Yo=¥

S5 EXFHIXIY+YXS

Y

el SB95 ey yX s+ YXY

Jf5Sa Sl

o fXFHIXNE "20%  EXA+HIX) e
Y Y

=Y\ =Y

esln-Y

O XY +1X)F+YX)

Y

aeasllil ooy s 4y

CyH,;0: S\ASYY—IA=F

C o5l 0 45 5,5 aoud Ol oo 0 4iS Al 43 4295 b 1p9d Ubsy
10) 35gm @us V slaml 3 H 51 10 5 (W9 ¥) Kgm oui F slaml 5o

(el g it Ju3 (dgw 1) Kgw o5 ¥ 3wl 53 O 1,0 5 (g

(I
[(C,H))—(C,.H,) |F|AC+AH—\-C—AH || Y XY |= f
[(CsH,y0;)—(CyH;Oy)| (&
=[$C+\YH+7sO-YC—-#H-YO |
= AXY+ X/ 0+ X\ =0
|(C:H,¢)—(C,\H,,) = #C+\fH-AC—-\-H| (@
= —YXY+EXe/0|=Y
| (CyH,¢0)—(CyH;0)| (&

= YC+VfH+O—YC—sH-O|=|AX+/0|=¥
(159 5 W AP V1P Y sboaio 1ol —F audh)

(I dadw 5 iy, (SloaisT sow 4 (21, s =V (s4i)




YY axao \

9l 3 phoifys olais

QM 31550 18 cy905D> @q,:sa.m

5 s O+ + Wiga 53 sl JS o dslone
nga =MxV=¢/camol.L" xo /0L =¢/0Yomol
(yosls 203 B,5 L5 55 1) 55 3,90 NaOH p,2 e
\molNaOH>< f.gNaOH x\ s og NaOH a5l
\molHA  \molNaOH  A.gNaOH_ ./
=1/Y0gNaOH _ast

o/oYomolHA X

ROWR VA £S5 RESTPRVILFSEW PR WISEPYA PSR VST
(M1 g Fo O FF I (sloatin s i 15 canid 5 bJolgn — auls)

«F» &J_; -3A
Wl ) S 4y S Ty Bl &3)lge aslee

6Fe" (aq)+ MnO§ (aq)+ AHY (aq)

(ol pao)

— oFe" (aq)+ Mn"* (aq) + £H,O(1)
oy 55 (g 2
9 Laodins (iSTy (5 k098 gl ol jmid g 5mazio —Cumanyd <> &3y58
A dalys YF ol gaemme 545 Sl Vo 9 VF o 54 laos gl 0

s GinluST 33 9 Sl snialS Fe't U988 — o p3 «Y> &y 38
UHT O ) (2 Fe“+ SIS +Y & as Cuwl +Y ()T PL] UAT
4S ol HY 0T 5 50 puaiie GisluST 338 9 Canl 0355T MNO
Y+ .

w50 Mn Ossls 5 +Y
Wl Sy Y fﬁ._i_)f C)L’Lgaé,f b é.alh.e «¥» aa.g‘)f
VE Sl Laggm sleis (piiSTy goles Aalaa b Galbo — w36 :«F» &y 38
(MHO; U =g SS9 FeY+ U9 A=l O :H+ O A=lg A) a=ly
[R Sy (an+ U9 A=lg S g Fe*+ U9 d=lg 8) aslg &
UiiSTly bglseo PH .39 00 oS UiSly bl sog sleds Sl l by
i ol HT 0y slad s CBLE Llals Jus 4y

(OF 5 OF PP U P (sloari : ot Glw 5 68, 9 GlulT =P asih)

(aacssals ©loy) P &y -

Mg+vAgt - MgH +YAg ~Ye

YAl4+¥Cu'" = YAI"™ +¥Cu ~ pe”

ot Sl 4Bl 2alS Y/ YE Jgl Sl Jghw 53 (85T) 02 3ui0 4is p =
3,5 duloe 1y Jobus ol 53 s Alslio slagyg 2SIl slass Olgs oo

\mol Mg y Ymole™
YfgMg ‘molMg
Sgdign A3l pgd SIS Ushw 53 09,5l Jga « /Y
Ymol Cu % £fgCu
smole~ ‘molCu

Y/ YgMgXx =o/fmole”

o/Yymole X

=¢/fgCu

b sl il £ 0l 3 p9d SIS gk 3 WIS 2
YW/ E+5/E=YY/Ag
(F7 U e G&w :WZ ti{[w/) 515;/9 U:l{lwr—,’” W:l)

S S Sy Caols Csw O 53 Gplo pé laoais S «Y» &35
LS a Bk |y 395

Orized 9 gm0 g 03 = Ot 3 Sl )133,5 55 wgilie Py a8
Cuols ol bl jobin 4y 59 do s 03wl (wgy Lz, LS
NS plans B3l OT & Uglo G459 ,Sun 5 (5 A (Gohe dd
S e 4L

. o . 7 &
(W67 sloatsw s juw, i canpd ;5 b algs —F (0uds)

B> Gy a
iy 55 Lot ()
SeS T 55 3,555 sladsSIse adsel Olgie Ay —Canw ol V> &y 38
Aotits pusesT $lotsul alozr 51 (COy) 305155 01,5 5(SOy)

(Gl we)

At 0393 @l 336 395 sl 3 45 anT
Sl alozr 51 (NyOp) 2SIty 039,585 55 ~Canw 36 <> &3y 38
iy 39 g0 8333 dulzr Cl> 45 GUT HLad 9 Led 55 4 Cawl s 5T
2l Lo 4y a5 ol Gugs,)T sl 51 (HCOOH) sl Ky
4 U1 HLad 9 Lod 13 ey T sladwl gl pls 5,15 3929 GG sles o
Higdioo 033 535 5 ple el (K50 > A ja
o] a3 s (Sl Il 55L55 Solie ol = Canw 3L ¥ &y 58
Sl Gisy 9 Gl (Joles 5 1 39 CudS 1 0T 5 Cigd slosl idg
anl (Joa5 a9 45 ,b SO Spg0 4 ST 53 (595
O Bl Glal3 8 el O 55 0acd Jo b syl lasgmsl «Fr 558
Ngige (OH ) 5puS's)nm g Bl rals (HY) P59

(PP 9 VLAY G IF (sboaass s 17 canid ,y o olgn 1 osd)

(7 g O &y v
(a) Uies Ao duwloro :Jgl Cond
Sl ooliiwl L .l ol uT 3,9 HA S| PRVE JS PR W Lb laxl
10ab 0315 (Jgo =
}lfp.?o — Y/¥L
97> y¥L.mol™
P‘:‘SG‘ Olus Jolmo 5d ¥ 50 1) sl adgl y¥g0 bl V>
o/\mol

=o/\Ymol

NHA =

el gl il = Cp = =o/eomol.L™

PH 9, 5l posissdd g Cbile dpunlone

H =1 PH o Y oy Y = vy o mol L)
/

IOWETIAEY o (108Y =0/Y) Ulsw yo,8 4 a5 L
b.\-é,g_ﬂ.\-i.nda.,-uﬁl-gd»ﬂ,ﬂﬁ@d,g_.\aﬂ)ésd.:.t..b.\.,_.-df,‘j.aé.glha
Nee 3 0ps JS GBI 4 el

[HT] ¥xyo T ¥xyo T
XyYoo=——XYoo=———X\o0o

CHa o/00 axYe "
=o/EX)o XYoo =%F

%0 =

Uslowo (55w iz 19 Caound
‘il iis STy alsles
HA(aq)+ NaOH(aq) = NaA(aq)+ H,O()




YY dxao \

9l 3 phoifys olais

w‘a 31550 18 (39031 @q,:sa.m

w30 (sladny 357 () 2

Uiu‘_flg u—g_l 29 Lbbé;"} LY lbb.\.lkéu'iu‘slg J‘.’.-\-‘; la w336 <\ » :Lng.)f
UiiSTg 9 0399 yiaS CuiS p HiSly (g lwdled (55 5l camw 3oL ¥y &y 55
gdsn pLoml (5 ey Sk o by S 5

Ll yiaS" als U Wos 5l 40 (55,1 ch.u alold (Caw yob «F» i‘i)f

(WG 97 sloardw iy, Slopsl Sow 4 (21, «(ouls —F (auis)

((F5eU s uaa) I & -vef
adiy 35 Aot (o)
50,5 Jslas bolsen Ky dbod a3l b aS LT jl -y €V » &y 38
Do Loaily Cod) Cuz 03 Gu AB wlgi cyz s STy eal
Golwdd 553 pSle,S Gladals 55 .l ;S S Jols S onl ke
ol i S o 5l By 2aSTly
@Ladslas )5 @ilols (HLid Ol i) pons Ol i - w36 <Y 4335
= 650 sl ol STy Alslas Caows 93 53 S5 Slge U Egazes 45
Ik oo Culi Uolad 55 2990 dlge Hlade gl by )l ol slowls
don Joles CBLE 0ad Cads BB e 9 loos ol Slge Uge 45T LuT
Sgdigs @l Y olge
S o0 it STy Ul Coli Les uads b L — S 5ol ¥ &5y 55
9 Ay by 51 a5l e Y Dpan 8 b —Cuwyol <Py &35
A=Y s sadss 5 AB 5 By (Ay e sldie mls By

Swyee YY 5 VY

Y (Ly"
AB Y
_1AB] = —)\“=—y—>y=o/?mol
[A][B] (\—y)v -y
Y
:b'CuM).!I)J' AB cble
AB W=W=o/?molL—‘

(1A U 150 (sboaaias 15 pirs, (slosisT (S 4 (2l oyouds =P (o)

(Bocsgplsh @loy) O & e
A =Y 5l @19 lalusT sae awl SIS 5 45 Gl 1L Joas o
23 oy (Hgdsad FaluST 338 )3 i Hlrs LGS 44i) duwy o +Y
T 0 3929 4 2,5 sl 53 GiuluST dae pudi 3219 VY gsemme
SV =Y 5 g il 3 el s JSSlS oLl 4 i g 5o
4 S slapsl s GaluST sae il 3oy ¥ goeses 53 puy w0
w_
=
(A G N7 (sloarsw iy, (slapisl (sow @ (2], cpopis =1V (s0uis)

4 .\._a_Tga S99

([e,ix,,%w 1) «F» &.g,f e
Sgloma 3 595 5 AT 3 93 b @3lgIS Al mhus (S asbl5 il o
o=t 93 3 (e ) LS sl 9 25,555 o0 1B Cuasb 9 O saST
23 0381908 al 3gb e Cliblone AT 5 3900 AeuST 595 3 b,
23950 M @ g oS JBIS (O LSS6 el
O3S S y9lme 53 @lh g GaT 5 93 s (ol b S asdil 5 5150
B ) gl 53 S o0 sy GRaluST (sl 5 15,5 o0 1S Casby 9
9 S 09 slabsd ol lp ol sty 390 ApuST T
Nigis o0 03kl 9 puiS”

(040 0F sboaainr 1 ous Glw ;5 66, 9 GlyluT ~F asdr)

«¥» &4; -1
il T @903 51 p,8 FY g 215 903 51 p,5 Vo 0 @i o0 425 1Al
o S o Hlaie =0/ FXFY =YD/ YE

(0bails )

sl SL ;_aT)I.\.E.a =7Y‘—Y0/Y=Y’Y/Ag
a&héngm&bnyﬁdm| =\~V/A—YO/Y=\Y/7g
&&:&9&.\{»? =\°°—Yé/Y=Vf/Ag

B Y/ A . ]
S diged 30 o duoys => ———X Vool = o/ 0/
Y¥f/A

. 7. . . s
(99 5 A sloaaieo 5,53l 5 s pid ;1 (Slesls yosis —F jasis)

(s, lucl) W &gy ey
By 3 dan ()
3,15 (5 o Jb Kz 1S 0T glad 5 i 092 )b 4z 58 - w36 ()
Mg"™ >S"" > Nat .,
Solis 5 5598 adlar (59 8 by ik L0y Jb JKx Az 0~y (¥
oy el ey B9 9 95 sled
U9 9 wied dhis welis - MgO > NaCl
095 sled 9 558 4dlr 59,5 b O Hb Kz dz 8 —Cawys (¥
ol s
51 dalss ke (bl B AT Al ke BOS S S 4z 8- (F
155l 5 2l s ;) (Slosls yasls — (oasd)
(A G A VA (sloaasr

(s, Glusl) » &gy e

o390, 51 ;3555 odias STy 55 Ssw T ggame (2iSTy 55 51

OF JaiSTly b pihy (53,531 1905 45 39 Salgs 55,5 STy uy 2y
Wl 25 Djge0 4

33

o392

owid STy

Sy by

v




e e e o S TS IS o IS I OISO I
R R R AR R R A S AR

2/

3

<

oo

*®

dwl &

2

—

O

PRV

w

(oo Slumin! g i gd 9 (oAl

i)

—d 9 §

/&ﬂ \QKﬂ »0{

=%

vwﬁm@D@Fw.?@@8%@@8@8@8@@@8@8@8%@@8
A% Kf BOL 4 <

7558 L&gﬁ«a 7

1¥+0 olo 318 50 V7

3

RO

03037 0955

3907 (sols ol

) 2l

(pl

2

—Oaboandd 9 Luo ¢yas — MBI OLLA 1535 p0 iBS ()]

D@vw.D@@Du%ﬁm@@@?@@@vwﬁm@D@@D@@8@@@8@@@8@@@8@5@8@5@8@8
) DARIHKY z R0

R

- qrY W

W-7EFY :503) sl el



Y idmio \

(b ; dod) lsia 5

\ 1F.0 a!a}n\?gygﬁ\

«¥» &y 3 -Yob

P
(s (23 p0)

55 Jl e 50 5 8l o0 85 5 e |y (02) 581 pealy 08 13
o) S i 03gd i 5 00,5 ols dmg iyl s 5 il 4
s U sl o o)l Il g laca 3> gt
oid LSl g e g elin cpe LSl S5 il ol oS 158 o
2l i g S [asglas ] oWV U1 53 Loy a5 T
95 03lS oS S 2y 5 wn0 e [ atnls 5] el (S
[4S5 ol 51 ] liios s 5 5 sl 0 08l 5l &5 (lsly3 (5,0 Llon
€250,5 oi S 3k

(e 5 M (soanso qelzo iylby «(odzn o)lgo slodid, dos)

(a3 10) «¥> &y ¥ -YoF
[ ou b Loi g spwlidn 1) 043 liads a5 ol osd lo a0l ol o
Gl Zi L 5 0 isS cod 258 Lo ade axd g atbg 10 glo,d LT a8
1o97ed (oo Ki taiiis Lad 4y 1)0545,8 00,0 (455 LeS
LS 1 Siglly W soles (Gl
Cpiie Lo Igag» +)Lid (o
€ST oo yg00 a0 Lo 5l (7

(149 5 1A (sloasio elzs iglby i alen <)lgo slodit, das)

(Flow (9) «Fr &y 5 -vov

oS 9 Sl S paalip o S hal Bus pliea wiglas 3l )3 deyY

5 DD (Fa) Lo )3 w5 (SN hel Baa Glrear ) siglas
50 dmlgz Cewda |y (sl (5,8, (3T j0 g telae

(V dado cpin T ) Ji5 5 ooy sloeit, )

(A9 daso pbur T S5 9 (aup 3] &)

(e o ilail o0 91 )l 5 pl ) «¥» &y 3 -YOA

5 9ge 3l bl a4y g el Kaglas b i age» oS pgo Al o 3l ey

e p sy gl b ogS flany ;0 (ile b al> o ol )3 o oo Glowy

Jlsoas 1y gl blae jo (Saie,d ol (pnSd g o)l o o 1y las cols,

ol 5lasl as ol oljes aiile wg i o dlu laml 45 gage 0,4 o
A ol SSage b B 0gd €l o>

(1) dao pius T ) (55 o ey i, ol

P , o 7. T
(9 dadw wpbw o] o S 9 (sl dii))

«Fr &y -voa

(Al U)ol Jg5 0 podie (1Y) (65 «all ULl W & Le y (o

(Plow /%)

Olgedn €a5glas 5l (69,m b las o Colae o dll Lol Lo oo (2
ROWIRESP G
(10 6 ¥ (sloasso s § gy d i) 5 (o dodiis, ulu)

(K1 6 18 (stoanso s § wgy o Ji; 9 oy s jlas] i)

| oMlcwggps |
-
(s (50 o) «¥» &3 -YO)
Loy w2 de) Ll 5 Jlate Siglas 5 conl @l Jos 5 Glaal 55 (bl Sl
0y e el 8 51 celbl €Sy Lad oSleor wailos S cges ylo &
(st sy 1y 092 cdlw) sl STcal i § ST (S8 4 o,
S2ly S @St s Lol g las L 095 Jlail g oy (s5le 9 (590
g aaly> (8) Ll )5 olee 5 el j50 (nl 5o 058 0 (plimme i
laran as coul &5 5l i il e S5 g ol Jliil 45,5
WWjso dodo g WS (oo Elpgas o Sije0
(FA 9 PV (sloanin o alen U Stial o (i) o polen o lpo slodid, das)

(s (0 p0) «F> &3 -YoY
S o (B yme Ko, 1) 095 el sl s BT 5l e oS )] Wiglas
D € Sasd STyd Sl ] # 00,5 5, 508 Lo o lud¥l 3l by
Sols 8 90,5 yo e ls 555 LS00 ln 0 1) 55 e ez Il
S o] Js €S oo 5 el sl [1 5 alil] 5 0y,31 1, 55 aSilon
T80 wule bion 5 000 S50 1y oS o ol St b 5 le 5l e
€l G ol S den 5l 57 50,90 45 gt i SV ST,
AR | PEVEVPREL PP I IR PN P E VR CHSHUOES RSP
g S gel 1) 18 asglas oLyl Gl o 1Al e s om0 L]
€yl ol
(o]l ode) calaca ol Jol 1ot aslus o, il 5 8yl s
5 Sl el g odes cude (35) by el sl (2 3T s
D Ty G5 eVl S8 g ple oS wao e LA

(K4 5 PA (sloado o alen U 5tal o (i) oolen lps stocid, das)

(a3 10) «¥» &y ¥ -vor
Ly, ghid 1) Ll g aslay Jole |, o opmabolie 45 sl 090 (gl
Oy Lo lm ) 4S5 ol S 018 ST o 2o aiSS a s
oo lS ST ol U 2550, (6) bogd &y ay JUas gl 1S oo
Cpudd god Dlow 095 103 5115 o pad Loz plad!
Slaila! [y Vg Giaiins Glgyes 45 Wlos S ams digan o35
Lot Lo g i) oo il Ul Sl ST Lo 9 2asS b yne o s
€S (oo S9rm 3 & pmasn |y e g 9 Sy ol
(Ve 0 9A (slodato qelas loo (alzo o) lpa slodid, dan)

(o (7 0) «¥» &3 -voF
A 2 50 g el (Byme Cudibge oS (e, 18 ST an o pse il
(2) ol 4 Jlatte aighas .ol oo aiwils p3e &lis oo )]
o S0l gl 5 g5 55 4 g LS e 5 ety 1y 5 gl LD sl b e
355 311y ek g ooy e lidlo)o 5 Sloviiz 1) 8 g oty pab o5 (55T
€SS o,k

(95 5 9V (sloanto elas lio o 0l20 )lpo slodid, o)




¥ dmio \ (b y dod) Ln \ 1Fe0 d15,0 18 ;,,m\
9 053 byl Sl 4 o)Ll aS €oig i o 5l S an [1) 093] (o (puno) «¥» &g -v5o

Sl Oy ued sl ofy 5l « Sl Gloe 4 g iS4
(F< &aso udi e ¥ i 5 (o sodi, plw)

. ” 7. e e
(199 9 1 sloaaso sl e ¥ i) 5 iy 1wl did)

((ael (pal)) «W» &y ¥ -YPP
OS5 il ol b Wige g wighs (San 4SS L L ollsin
Aaadi g le g b W o Bz g oS Suij alaesie )l
g ol5 @Ml 4 lo e gl lp Oloy e (Slz 9 Sl e
ol o8 o
(FF 5 IF1 (sloaio s e ¥ S5 5 ey loai, o)

. ” . FYPTRPA
(Fel g Foo (sloaatw spudi oje ¥ (Juij 9 oy 1 jlw] &)

(relo cputy) «I» &g 3 -YPY
ol 6753 5 (i sl (o il sl g0 wieils glgdl sl (S
eyt 18 (ot sl 5l (e oS (688 5 Jie

eyl 9920leall ianls pued Jlaxo (n Sretes 2,5 015 S )
(100 5 10F (sloanto «(yurss sy ¥ S} 9 (s> sodi, plw)

. 7. e Eaa
(FFO g PPE (slodaso «pbe pigy I 9 o ! dids,)

(poils (eisn) «¥» & 3F -YFA
1w y0b5 A2y 55 oS
Gl dighas 5 siis S i oo b Slusl o Shig )0 a4z S10,0 5 05
S 009030 5 (0905 Sh 3l bl wesl 00,5 xe (gazly Bas g0 0
asS el Ls‘d.'\;d.g gl pl ailoglaie po b (e Sleogas s
Srn 6N 5w aS ml g el 03,5 il e 4 1) 93 52
CslgBs 4y Aiglaz 035 (WS 8 (5555 | ol axals
(100 daso c(pisto sisy ¥ i 5 cpy o, plw)

s . . /4 . ] Eua
(FI dasw Ny (slodige,; N9 M :()/Zw) duir,)

«Fr &y £
:CM.»).;L; 3...3; @].;‘.3
Ol gt oo SLET gl 0ly90 5l o] alal a8 (i 5L0) 5L
St gy 1) (LT g a8 o olml 850 5 1) e |y adler g S
LS oo 00lgils

(srelw cpuwls)

. s . . B
(o 9 lOF (sloaasw «(wiis Moy g U},«// 9 () lodid, /{(u/)

P . . 7. e s
(FI& daso Moy (slodire; & N9 :()/[w./) dids))

(relw cpuls) «I» &y -YYo
s A e 5 oy 2l T sl s () e ool
Sygme Dylae Ly aiypd Coas pl 45 €S o S g 565 ) pol s

A 050 S S0k 5 el bLI 50l
(10K dsio o pwikin sigy & Jii; 5 oy dodtis, plw)

P - . TR
(FPV dasw s pwnio pigy oF JW; 9 (3 jlui] dud))

CASS )L..>| ‘) 5.’).& Wb oo >
(I daso 15§ Gugy d Jiis 5 oy sodiib, pbw)

£ . /: . o] Eua
(19 daso dps b Gwgy o JK) 9 (0 2 Flwi] &)

(Flow ¢/9) «F> &y ¥ Y5
oSele L35 Tgial i L3l by 85l & 0 «aliall (Side C35» & )le
czly) oy Sl €0 oSl @SS (e 1 e S LS pliall
ed pgs BB L 1585 (S 039, Bl (o990 Ll 5l g sl 03, (352

Syl bl (6l 51 (5,99)
(K 5 IV (sloaato wajs, 5 i j) (5,4 A 5 (o> o, o)

(IO 9 K sloanso w9, 9 jlai ;1 (s b d S 9 (up 2wl dis))

(Fer ilui) 9 9 1 oo 5 paol ) «¥» &y ¥ -YSY
Lo pyledl o o] Edgiin g S, ) bogy o blis sloogls 51 5o
g o (59,05 HLzd widgiio g 955 5l 5 el Siul,T o
wleiogs a5 a8 e ggy00l5 e 40,8 aulyl o S glaisSa
adlalx 5,15 ) ol 5 asalige €z 1) o ol )8 Ol B ke o0
2Oy 0
(W daso o ful,T diité ) S35 5 o ot pulu)
(F0 daso o foul T caizd ) i 5 oy ] &)

(F e o jlus] (S sl ) «¥» &y ¥ -YsY
S Eie oS 18 el L g 5 TR S b pled iz
gl (e e dz 5 0 47 (OReR &5 Gune 31, (8) 0
2 S dbaage Sty 5 lebs () 92 oS 0S ar g lie o0

S sl e 5l ligas 4 wcal (o b
(F &aso o fuissy ;| o3 5 oy o, pl)

(100 o o Jribsy s ) S5 9 ey sl &)

(st cppmt) « &y ¥ -vP¥

:Cm)él.i LngC;)L,.c T
Qglas 5 il go (bl don 45) Tos 1) lo OMes 4 4> g5 50 9 0> (&
el 00,5 aseiin 1y MLl 5l (gdive y (KigRe 095 s8I L
Olodes Ly Lol gy 5 o Lis o (S35 &a3¥ oo oMles (2
Seden JSie g S (S5 LS (S

(FF 5 IFY (sloado o e F S o oy dloai, o)

. ” 7. e e
(Pt g Pl (sloaaso st e ¥ Jiij 9y 1iluil &)

(o (5 o) «¥r &y ¥ Y50
s Sas ol 085 i oS ol oy 15 (&) e (ioboll el
g ol 5l el Sy U1 s 0 gl JBY ule e cslaily
Ul s oSl o &b s gole Cous g €l S g8 ol las o o 5.8
o Ko Sy 5 Lo ol sl (e Bl g 0 g S




P \

(b ; dod) lsia 5

\ 1F.0 a!a}n\?gygﬁ\

«P» &3 -YYD

(Flpeol pos)

o=l a8 WS el Gl iz g ils pad a3 (5 el 1) €l FMol e
sl oo 1) Cemyd s Ol b dgd oo (2b5l055 655 IS wle £9.59e
Loz 3ol S5 5l 5518 e 1) 2,555 Sae asly was o 2alS

25l plol giyoas by legs aS pl iasls oo

(o iz b s )

(AW s sl ] «» &y ¥ -Yvs

Flomtiped 5 ot Slojed Bl 9 550 9580, (23 Jlog—es
Iy Laylo yod 00,55 150l Coud g ools L 1) Olislue [0 coiiS' S b

il 00,5 astive Jlhw O jgo e Gub
Sl s gl oSS b

—

H h

Flod e sl pps gua;:..;Sc.S).-:.>
PPy Soloals Olexd szl“‘“" sle i 5l oasses 5 s yun

ol ool lo 8 Slaluws (pl jo ot e slo 4l 3l (6
(AW g« ita (sl Yl iwl)

(oW Cbsn byl pstaol ) < &y -YVY

5 9SOl ($h9,0l (Slodw 3l i glaim aS Cnl «¥» A S s
Wb e S hee sledl s wilgs oo
(W bso o iia (soUliiwl)

(oo 51;49) «¥» 3.4; -YYA

:M)b UQL.MA.:‘ &9.\ 99 g dlwd g0

N Iz Pt

el b el [ 8T [ ol b sl | L e L lagg
O A\ Y Y )y Kl
\ Y Y ¥ 0 Kl

D didless pgo ol 10 35 a dal> g el a5 el polea
(P, GReia Ghgn «(3hin 5 JYiwl)

(Jrosapsds 5)39) «I» &gyF -YY4
RURITR N DI g JUPCHI R o B ETRR RN AR PR
Sy aplyss 90 5l i VL T sl sl A L O 51 g ol o 5S>oS
95 Egeme 5l sl 3T dae 4 Caid sy ds 515 A 50 () vac s >

ol Al ey bl it K00 i
(Gl o Ubse shio 9 JYpawl)

| oolzo Stusint g Sign |
— =
«I» &gy -YY

ey
sl g (shigal slapllas 105,805, ki 45 WIS oo ()l o Al 40 (ke
s (g0l Tyl S LS g0 sl ilue Sl L le e
D U L ST SRS <= SRS SN

Yy 2B L abolal (59,

(AW Uiso yin aal)
(s rals) «I» &g ¥ -YYY

Slaal gl p chs cpl o)l €5 5w 58P papin g Lne Cosylu , i
S €l yo aagd lofeilyy Jolie jo aS as) LS4 cloxl
aS als ol yen ay Sgym sla ol o eloixl Blaal cpl ey 0,5 o
et 1y sy e (slaossSil sl (a2 oS lir ke o5

Sy Ol

(oW g sy ia )

(s sate) «¥» &g ¥ -vVY
P (Jren bolen 5 (sulem (olad sbml sl alats, 5l e (I
Loy (g oS e 4 (1Sl &5 2 5l ludl sla S o' Sloj (o
€ BSB093» WS (o0 LS > (6,5 eiOg S Cuoms 4 g Wigd(o0
2gdige sl
7503 Ll 45 358 0 Sely 39 4 «pols plub 51IST 5 (2
Gt A28 sl glaes b IS 4 oS e (slp s &
Agd oy by gatailys g ald (5 muS g (Sl

o e
(()“w Ulige cpily (yin J5)

(gl pas) «F» 3..4_; _YY¥
5 laadsl glacc Jib doliesS |Sad o cwgildl sl JlosS ol
=9y CFw Aiwgy Olabad S daazias OS> 5l LU o))
sl L L ablie ol bl (G538 Jlgil Guizmen ol (e
g a3 sl l5lsen olf 5 G o 55 Slel U 4 Bro
Sloaxi o slo ;) don «5:"’ G290 aslllas o jlai 0g29 I ylae
IR e (S ooy A3 3Ll ln 993 L 5o (e
ol p3Y 5 Slalas

(o iz b s )




(b ; dod) lsia 5

\ 1F.0 a!a}n\?gygﬁ\

«F» &y -YAF

(jusl, €0bld)

ools g0 ;o b ol god ol 4 1y Lo oles 4 4« g« oo Le

:M)‘Q
u}.”)XY—yY =fo= (X—-y)X(X+y)=¥e
S)(x+y)=\e
SE-—y)XVe=fo=>x—y=¥
el Jl>

X+y=\e
=S>VX=\f=x=V,y=Y
x—y=¥f

X +y" fa+a oA
= = = —
Xy A AR

(b Ahia Obsn wosly culdl]

(jul, abl5) «¥» &9 ¥ -YAD

ol slael S pie 803 las (0 iS ) n 4 az i b I Oy JSKG 0 50
Vo=OXY,A=FfXY,f=YXY > Y+Ff+0=1))
I=FXYIA=FXY, Y =IXY DV + 5+ =)o
YE=VXIV, PP =YXV, FA=FX\Y > F+V+7 =14

21 9
FY=$FXV,V=1XY,?7=xXY
XHV\+E=AX=\=22=\XV =Y

"

(b, e Glgs «(sope (slosll)

(fol, 20b) «P» &9 ¥ -YAS
Oheo b aS col ASS 4y doasy 35 5500 50 (655 50 oy Dlo» ey

55 Jol Sl 50 S5 )5 L 4

(UAW Ubge 95 9 (HUdiP)

«¥» &y3F -YAo
Lagyl ot o e sl oy olorale Sl wals 5 (il oSl
S8 See sl dle Leas ol 4 g conl (Sae o 25555
EUNWEIN WS gRVELY

(Sroaopis 51;49)

5

sl by el | T | ele b epal, la2g 1, e
Y Y \ o A

(b o e «Shia 5 V)

(2 Jans) «Fr &y )F -YAN

Z 1 5S1G5S om s Yy el (9955 G Xy ol (G955
oo il O by 83b o 51 sl oo
x+0O=ftx =0O=vx
y+O=vy=>0O=vy ;= z=Yy=¥x
z+QO=vz=0=z
g Sl ¥ Gpdn o2 a5 |z el £ a0 g00e Z oS Cnl palas
e £ 0 pae VY 00e ¥V O a0 o2

((Pb, (Fhin Gbsp ol 9 s o iy l2)

((;4‘7/&‘”) «Y» 3,,;“; _YAY
:f°'<’.)“> ‘ML’ y L“’(j)l-’ JSQLA—U 9 X Lm‘_g)j)..a Slaws ;‘
X YO
—= = Ve oX =YOy
y Voo
X+Y VY
=——=>10oX+ Yoo =YYy +OAY
y+A Voo

=S VOy—VYy=YAf = y=VaY = x=\ff
il 659, VEFHTY=1FF (LAY HAS Yoo 008 i oyl
(839 o9 ik Yoo FE=0F ol

((Ph) hin Ghsp ccowli 5 i o pusid;(20)

(i Jans) «¥» &g ) -YAY

£99 535 LT 51 g ools plaml (twjoa | s g, )5 adgl S5 e

Celw OXP=To m oo)5 &islo (23 59, &y 50 1) ) Cealion

2 \_A° Lo )5, shaes 500 0lSe 5,157 50 jpa L ais S oo plas

P A A

Lads aS el \—OX\‘°=Y\‘ ey g : b e azs
FXA S Y iand 41500 6 yoni IS 0330 g ool 5Lt

(Gl bio (s sl 5 i ugidyisn)




\ (b y dod) Ln \ 1F-0 .sv.s,nwg,aﬁ\

(juol, 4abl5) «¥» &g ¥ -YAY

50 Jome 5l Jlgms D50 55 S slogyb plral>

Ay duw
azlg g0 -
=l K ;:..:Li e
> Sseluwsly

7. . . . 7z
(AWpt Uhsp «p5 spea slaslll)

(Jramopits 51;49) «P» &33% -YAA

2o 5 oS5 IS Sl cadle slrer €12 235 IS5 5,53 L

g dlg> 3
(AW oo (o5 (spsai (slosll)
(ilptol x09) «F> &g 3 -YAS
e o) S5
(oWt Gigo b sppal (stosll)
(oé‘)/W) «f» 3..3; -Yqo

Wt Yl e B o0e o &b o 5l Jlge &g JSE o
Gl TR+ ¥ i g ggoma G ) B0 00 &l oz e
ol oz Gpas FKHY) sae cpl @dly jo ol b goack oS

- . 4 - 4 4
(AWt Ubse «(spsal (b/laib)




	Az 16 Mordad- 1405- Q1- 12R
	Az 16 Mordad- 1405- Q2- 12R
	q 16 mrdad

