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PART A: Grammar and Vocabulary ehse oF Appreciation
Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each sentence. Then mark the correct Voeos
choice on your answer sheet. Y dxiio U Y- dxiio
. .. | (oSN 5
61-The young researcher puts a heavy emphasis on non—verbal communication, as he | wonders of Creation
believes that people use ... when they communicate with each other in social Y ouos
situations. 74 i GEY dxbio
1) more words than 2) words than more
3) more than words 4) words more than

62-Since the first artificial satellite, Sputnik 1, was launched by Russia in 1957, thousands of space
probes, satellites, and telescopes ... into space.
1) were sending 2) have sent
3) were sent 4) have been sent

63-She’s sung many Irish folk songs that her fans like very much since she started attending music
classes, ...?

1) didn’t she 2) isn’t she
3) hasn’t she 4) has she
64-The little girl was filled with emotion and ... burst into tears when she saw her father after about one
year.
1) religiously 2) suddenly
3) uncertainly 4) politely

65- It seems that it is only when problems are highlighted by the media that the Government takes any ...
solving them.

1) attention to 2) interest in
3) fight against 4) donation to
66-1It is a/an ... that all people are ready to try as hard as possible to become happy and successful.
1) fact 2) sign
3) quality 4) organ

67-Doctors, teachers, and people in other jobs have to follow a number of rules and values known as
professional ... .

1) inspirations 2) emotions

3) descriptions 4) ethics

PART B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits each space. Then mark the correct choice on your
answer sheet.

Nowadays, many people pay for many things by credit cards. How safe is the plastic used to make these
cards? Until recently, most cards ...(68)... from a plastic called polyvinyl chloride (PVC). While PVC is
being produced, harmful chemicals are released into the atmosphere. ...(69)... chemicals released is dioxin,
which is known to cause cancer in humans. Another problem is, when a PVC card is thrown awayj, it is not
biodegradable—it does not “break down” and cannot be recycled.
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Now, there is an alternative to PVC cards. Greenpeace, the environmental organization and charity, has
«..(70)... an “Earth-friendly” credit card. Their card is composed of a biodegradable plastic that is made
with a plant-based ...(71)... . The card breaks down in around three months in a special soil called
compost—in this way, it is completely recycled. By contrast, a PVC card lasts for centuries. Greenpeace
hopes that many organizations will ...(72)... its example and issue cards that do not pollute the
environment.

68- 1) made 2) have made 3) are made 4) have been made
69- 1) The most dangerous 2) As dangerous as
3) More dangerous than 4) One of the most dangerous
70- 1) boosted 2) developed 3) regarded 4) founded
71- 1) material 2) strength 3) collection 4) instance
72- 1) respect 2) invent 3) follow 4) elicit

PART C: Reading Comprehension

Directions: Read the following passages and answer the questions by choosing the best choice (1), (2), (3), or (4). Then mark the correct
choice on your answer sheet.

PASSAGE 1:
Hormones are everywhere in your body. Even right now, there are dozens of glands pumping them out into

your blood. From influencing your sleep to weight and bone health, these chemical messengers zip through
your body to tell your cells what to do. These compounds help you to breathe, prompt you to eat or stop
eating, and heal wounds.

Despite what you’ve heard, no hormone is inherently good or bad. The stress hormone, cortisol, helps you
maintain normal blood pressure and circulation but can also lead to “stress eating”; oestrogen protects
bones and keeps skin moist but can also lead to weight gain and even depression. Endocrinologist Dr.
Deena Adimoolam says these chemicals act as if they constantly chat with one another and other
compounds in the body to stay in balance.

Did you know that a tiny change in your hormones can have big consequences? “As with the oil in your
car, you want the right amount of each hormone,” says endocrinologist Dr. Victor Bernet. It’s that precise.
For instance, if thyroid-stimulating hormone (TSH) gets out of range, even by milliunits, memory, body
temperature and other functions can be altered. A change in cortisol levels can also lead to brain fog, which
is an inability to think clearly.

73- Which of the following best describes the way the information in paragraph 2 is presented?
1) A claim is made and then some examples are provided to prove it.
2) A particular event is mentioned and the reasons for its existence are given.
3) A problem is stated and then appropriate solutions are suggested.
4) A situation is described and then its main causes are discussed.

74-The underlined word “inherently” in paragraph 2 is closest in meaning to ... .

1) unexpectedly 2) unconditionally
3) necessarily 4) preferably
75- According to the passage, which hormone can influence our ability to remember past events?
1) Testosterone 2) Cortisol
3) Oestrogen 4) TSH
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76- Which of the following has been defined in the passage?

1) circulation (paragraph 2) 2) brain fog (paragraph 3)
3) depression (paragraph 2) 4) endocrinologist (paragraph 2)
PASSAGE 2:

Whether you’re traveling to the islands or the mountains of Thailand, you’re likely to spend at least one
night in its capital city on the way. Bangkok might be noisy and polluted, but it’s also an exciting city with
plenty of things to see. Why not make it a longer stay?

The Khao San Road was a famous traveler spot even before Leonardo DiCaprio’s character in the film
The Beach stayed there. But it’s noisy, not beautiful and not fun to visit at all. For something more
authentic, Phra Khanong offers an alternative place to stay, with its fantastic street markets where
Bangkok locals eat, work and live. It’s not as convenient for the main tourist sites, but it has a Skytrain
station, so you can be at the Grand Palace in 20 minutes.

Bangkok’s traffic can be a nightmare. Sure, you can easily take a taxi — if you want to spend hours stuck
in traffic jams — but there are two better ways to get around the city. To explore the temples and historical
sites, catch an express boat river taxi or a long-tail boat along the Chao Phraya river and the canals. For
the modern part of the city, the Skytrain is a fast, cheap way to travel from the river to the shopping malls

of Sukhumvit and the famous Chatuchak street market.

77- What does the passage mainly discuss?
1) The best time to visit Bangkok
2) Thailand’s tourist attraction
3) Thailand’s islands and mountains

4) A travel guide to Bangkok

78-The underlined word “it” in paragraph 2 refers to ... .
1) street market 2) Phra Khanong
3) Bangkok 4) main tourist site

79- According to the passage, it is TRUE that ... .
1) Khao San Road became a famous tourist attraction after Leonardo DiCaprio stayed there
2) Sukhumvit is located in the modern part of Bangkok
3) taking a taxi is much better than getting an express boat river taxi because it is easier

4) Bangkok is an exciting city located near the capital city of Thailand

80- Which of the following best expresses the author’s attitude towards Khao San Road?
1) Balanced 2) Surprised
3) Negative 4) Amused



1Fee ologybT Y1 (99037

& . .
A -~ . *
4o o 2% pRd 190 (ol
)“.
el ololyUT YA g YV (oo (510 Bud (49037 ée;b>
SFElob) B dled  Jlgw shasi o pb SF ol €9
aids . M-4. \e ol
R N-11 Y. B g ¥ ook,
4ds 10 M-y ' | ool
4ids 10 (LAY Y. L M Sk
AR Y. | [ T
aiss Y.
V5NV, \. CaT s gw—) (cwliicuw )
aids ¥ INAESEN Y. Y S
18-y ) S 8
4ids 10 1 ’3 e
Yor-vy. Y S
4B\ YAr-vY. 1. | P Skt
YY\-YF. ) o
s> Y. Y. o S
YEA\-YS. Y o
s> \ 50 N 10 5 02
Jig ool b

-
SMlgYs ()T — (B3ko o — o GgilS — il Sl — 5ok 50
ol e — Slols Jaguw — Slolw SOl — g goiony (e — 0313 3o 13 — H53 05z Jatew — I)TUS Sz — (2lgd Sbrwdese — g lail dumg — s lail \.ﬁ»’b,h);wl
0313 Jg Mg — (5 B3 ez — (5w Sl — (530 (wizme — (Sfgn g s — (SheoWS ST — Gl NS Laky — 0313k duem — Ol b Obgy — (s s ruol e
‘swla.&w) )
Gole o) dazen pal— Ol ) Sazmo— (K855 e s920305 Sl — (605 e plo 1 s pral— Gt st praldaw— 2552 g — Gl pulis = Jeolptal)T L) — uledl sl
o3l ply — (e sgue (a9 s — (elomdin yo ualdazte — (5 e dlorw— Ol ,alb b gy daw — (suw U sdozma— (Bl e — ) Lo pule

e )

‘s’l;',.?l; el = Oyl s pael — S3oal3T 0,05 — Juol Uiulﬂwl)— i )3T (G dge — plislpl (e — s gael Lo laue — (5 p000] pulie — p3) Sz
7o U pod2 — (555500 G ol — 398" L yule — O alS )3les — By S — Jlogho L pule — Oliids whee — S y95 Ly — IS Judillgalasws — (53130 Lo jdosna
S0 s (et — G gain Sgamme — (olbo Ol

G S5l — Olello el — pligzr dall — (5 yinz Sgame— 5L )36 — SlayT w9 — g ol Ol — el e — Lol e — 03152l (ouima — (oxtillga] all e
290,05 Lo ydesme — (Ll (o)l s — (2015 (&5 10 — $90) Ly — Slgud s 439y — Slpd) dasl — GLd) detme — Ol ald) Lo sl — (Lo 1) 3 — 043558 Gz (e
3,8 Slod Juold — (5 )il gouwlB s3la — Slal b Lo, — o)y 50kanbie dozme — 0)lg5 i dsle Jgus — L pab gt — (5,5 Ollidasme — (Sloghu Lo, — dazmes)ly) Usle
doly dd Jlage — dis it 81— GBs pol pan —dae e

Olbswl 29 9 5 S0 35 (0 (Y geno

& lwiidun Sl s &bl g 09,5 Sluw! bewl 2 093% Jommo Py S oo pb
LT gl olg2 — (ol 36 ¢ o] 4 - - oy rona
ol Lo b 5 L ke ol 439 ol G 8ok s wlbimo
. Oy Bz ploal = lao Do s
L e 29 Syle— ol yo e EUREE T Syl ol e Sy ol e b,
T P LSh (G0
T C 33T ool el 55— 3 e o T T
ool Olslolugo e yoble il — b)) Lo o,lgaly po S PGIa e > el (Sligy gReeme (ol )
o‘:.' S . ‘ A0S0 . A
ol Lo jooxo PS5 O S5 o Olyoly e ol Olyoly syl S

Sl gogeoeze — Hofmd B )le
podo o.b|)' (> A0X0

WoSew! doww N N OUSS §S  So> y Cymd> 0313540 (ol & A2 S (SO
& (i3 (oo — 095 (>
Selgi 9 (S 09 ¥
S Ololudllya ) : colass| -
G e }T) T o sase
oo plodl oo )
& reli doguara 1 cogos — (GawlZM oyl 1 polais! o’fjl 4z 80 Jgkumo
Sl o ay o 0w lilamie 5 o553, >

o gilg i 3 3lo t0g 5 100
By Loy ooges 4z 380 Jghuwo — (ol Ololulungo t polais | az 1380 Jghumso
(Sho o ol U

Sligeao cilao 3 (6 jliimo




Gl . - -
/’Z"ffﬁ Y :dxio el 0 —ObT YY) G0l —«V» 839 9

b Vo ¢ golpininy ey Arwg g ool Lo ) (5551 6D g Gume il
Fo YT clbamio | ousliiirms)

¢ aw! C«MJOU @MM).A& ‘Slb‘s‘ls S)yg0 4O Q)L:.C f‘»\: -M
A 355 S 5 4o (SIOYT) ol wils (0
25l go S5y 5l S e Bsy S 50 Lag] (G e (7
g ge CBL (G55 5 (o3 cnydl slaSi glgil o (F
ity o 1 leasdld § bl S doclind doognST dnagilgns dacligw Jols (F
DA Gble jl Syplas’ SLLST b 292 (o1 39 08300 (LIS 1) (o) dolr &gy )0 polie I (B SIS Clild 5 Jguz -AY
0,15 0929 HLwils a3 haw (8L Jlosis |

Al Ca Na K Mg Fe paie
Al o oles YIYY YIVY VIEA bIA- oy bl auo o
— ‘; ‘; :
: e e S
Y S—F ¢ Y N Y SN
uAl Ca K Fe uMg Ca Fe Al uCa Mg Na Fe uAl K Fe Na
A (B) ©) ®)
D (f Cx B« AQ
$o9a T (yaze gl i Wlalos U 29 Glizze Wl 15 bl oo 31 Sy plas —AY
Wwgy blie 5l (F 5 50 Ge 9 3 p15S Jsas (O
S by S by SweS L Gl 9 (el 1B plulid (F
ad iy olSwo i (s la> ploil g Sose 5395 o 80 Comdge (b aseine (¥
RS poseslaidl (s 5 (elilhe ke 505 G 8l L rosls olad ol (F
D C B A S 10,10 3929 ¥ i b Jladio 5 GlaSTuw | Syplas o —AF
VO | N | Vv | O 1 Kk 39 B (v AQ
Ywo| vie | vis | vf PPM e Mo 500 D (f C
Sl Wilgs g0 3530 A8 Wb (148 ) Siuwils sloxs! Jole ~AD
pobie W bonsd JS (¥ S lg00) ale T3 0lge sl 8 ()
o35, s 5 Lo IS Gitias (F e slresgi by oS a5 ot 3l 2L sloyS (¥
luwl 0S5 (Jwyody 5 polie 5l SQplas’ JuSUis’ Jowe AP
o Somwdnle ;8 1 e (F Sl sl 059, (F Sal glacSiw ;o :pulyl (¥ Sl laKiw 1010w ()
90,10 55 i 5y 955 S plas —AY
obtedl (F a2z (7 05953 (¥ Gede (O

?Méso J.'&w |) QS)J‘ML"“ u)m Sow 2 GLDM; )' 03; ,BL.\S—AA

(\c (Y (Y

(090 3£ 3o SBJLE 30 (3255 w030 Sl 31 s 03550 pIAS (ol 53T B )98 51 (S JUEj glaaial 3 50 AR

S 53 I slge o 03,28 (¥ sk olej 3 3 eSO
ST lse &z (Al S G 00933l (F S olse g ol (e, a5 (F
€0 5 (o0 51,8 axdllan 8,90 (cwlbdiimoy phe S59l9 y 5L Al )0 3590 plas’ —4e
i3y 3 S5 50 o3l GlaSin sanai b (¥ @b S e bl aallhae 5 olulis (1
ol 5 aogSi0s, LS5 53 oS (oo (F oS B 25 ol L iS5 505 (¥

< bl 9920 (19857 I S 580 51 sla s 5083 39037 000 4l >




é U;/L/ff? £ : dxivo 2Ly —OoLT YY) Oga3T—«¥»> 839

45550 Y. HET | PV RLY- 1Y &U
Yo AV lvaxio ¥ (ol /MY G AF slaaxio ) ol /¥e G YF cloaxio ¥ 0l

S o0 o abalis Wiz 53 15 995 43,1y F(X) = =X X[ &b -4
aw (F 90 (¥ S (Y 2o ()
(fog)(Y) slodo olST « £V (DX +1) = G(X+Y) spomils axils g 0l yiuySol 8 5 F &l 95 <S5 9 yrduca)ly ol £ )51 -AY
Flaml 4y 35 olas
Y (f 5 (¥ b (Y Q)
€ onsl oy Kt o yo g3 i 51 T 87 ol ST sl g = (=1, %), (F,=Y), (¥, —¥), (=Y, — 1)} 5 F(X)=~/X ,51 -AY
¥ (F Y (v Y (Y V()

\—¥x

g_’(x) 2L 8y g aols Iyl « g(x) =—f( )Y Sl acsmd [V, F] 9 [V, sojl iy as | i 00 g aols -AF

! oo sue L ol

S o (F ¥ V(Y o ()
Sl plas g(V)+g TV(A) Jols sy (gof) (x) = Yx—1 4 f(x) =\~L YN
—X

—Y (f o (Y -\ (Y V()

LSL“"“ Slass ‘ﬂ’*’*’b asbls ‘) h={(\,*)a(\“,f)’(f’\),(a’\)} 9 f={(Yaf)a(fsA)s(f',°)} ‘g={(\',\),(f,\"),(f’,é)} )ﬂ -4f

h ;
—y&box
fog

flaw! plas

o (Y Y (Y Y Y ()

Sl oS (20F)(2) Lol o1 el £ (X —1) =YX +1 g g(YX—1) =YX S -4V

VY (F Yo (V A £ ()

Sl plas f_‘(\") NUH PR IFRWER { —¥X)—YX'f(1) =ox' —FX+Y ally 50 9wl Gt i sloel F 2l Lwls 51 -4A

Jrocs Jr Y (v VO
v (.wlwf)?wl,el..\fzoﬁ‘mtgx)"}mgg,fc.gb‘go)lo,.o.i)fl -44
N g
RO
"I/ g
R—{f} (v
G X
R—{-#} (¥
A=Y f
R—{i} ¢
Y

Sl plowil Joro

<«;?;-‘f='" sl golx GBS NBYe B IFYY (sloJl5ms 300 (5903 T SLoc s0 z““}.‘)




oLy —ngT A Q}e}T—«T» 535}1

Sl plaS A jlado (y ydion . Cowl ST (—1,8) 830 y0 F(X) =V X |+ [ X =) [aksls b aolb Yoo

+oo (f %(\” V(Y o ()

Sl plas g(x)=f_\0f(x)+f0f_\(x) &b Hlogei il F(X) =—V+ V=X ST —Ye)

y
y=Yx

X ()

Yx—\ _
\ S =Yy

§ o a0 S0 Sz ol gof_\ & Ll « g(x)=—\/Yi s f(x)=
Y X
f—x

Y (f Y (¥ V(Y oo ()

—X+Y), X2 X+, x>
9 g(x)=

xY—\, X<o YxX—\V, x<\

3,18 wlg> v f(X) = g_\(Y) Uolro o5 T i f(x) = {
oo (Y Y (Y Y Y ()
L sladais o 1) F(X) aab Hlog0d (Juols @il 5log0d .puS oo Jiioo Cowly Coomw a3 alg S 1) T(X) = X+Y\/; &U (9lg 2 V¥

S oo @il 556 plas

q A v
—(f l(\“ —( ag
Y \§ A A
_ bx — iy X

Sl yadi> a+b sl f(x)=alo f(x)=— 51 Vb

Sl yodiz (%) g it (x) v"—v"‘;
-\ (f YG A e

Y Y

£ () + £ Vof ()
f()+ 1 of 7\ ()

Sl plas yle Jols ol ons gy 35 Dygo & Y =TV —YX) +Y &b jloges —Vef

o ()
V(Y

Sx Y (v

Y (f

& lawlro plail Joxo

< kanoonir 1Yt g jgel S 3 9l (3,25 1Y adadio (ol Sl Ao w yoT >




W §axus by —obT YY) Oga3T—<¥» 639y
g:[%‘l)_)R
(onsl genao 32 Sl o[ ) S 0 plaS” Jobis g7 0F ™) sl ol il ® {x} o F(xX) = X+ [x] ,51 VoV
— g(x)=x-Y|—
Y

NIV BN Vo v Jr =4 o

9y A ik Lo ol ST il A ddai 59— 59,09 Loy T(X) = VYX+F =¥, X <o gold o 9moi ol oo p5T —YoA
Sl plas y =YF(Y+X) +) &b
(=¥, =) (F (0,—1) (¢ (=¥, =) (¥ 0,-7) (O

J—ol> dilouis iy y23 8(X) =X— (—\)X s f(x)= (_\)X |:XTH:| Gy gt by et Slucl Alo L g g f 2y —V0Q

(ol geazao 532 oo o[ |) Sl plas’ (g0f) ™ (1o 1) — (g0 (—1)) "' (1 oY)
¥ (F Y (¥ V(Y i ()

JU! i s X Gk 4wy ¥ 1) FOg ol jloged 51 .ucciwd (o9 po (gOf)(X)=AXY+\°X+63 f(X)=YXx+) &lgs -Ve

flmn S 03l plas jo &b (] ceudd

- - —q —a
-¥,—) (¥ ) (¥ —0,—) (¥ —,=) O
( . ) ( » ) ( . ) ( " )
a3 10 ol g Y 4> 50 dolao g @b
VA G gloamin 3¥ ol IAY G Ve slaanio Y b

N
?&u‘f‘ﬁwwj)hio&.m&)&f@%(V,—;)M}'gea;#?5\']9&3).:‘)%)()5%0‘;0.@‘»6{)‘05&3 -
f(f Y/o(Y Y (Y Vo
Flmwl plas M gl Jaud BB polio il oo &y 90 lylo MX(X+1) = —) Woleo 51 -NY
m>¥fL m<o(f m> f (Y m>o (Y m<o(\
?é;..\.blg.‘iGMQMW‘)QF‘}WB‘M&»bM,&JXY—bX—k=°ﬂolandl.be\.&g‘)}‘pk\sfb}‘;‘ ALl

Dol g0 P s Ay YATXAS Dyl oo S dlg 6/v8 ()

£

Sl plowil Joro

< 275 ©lusl ) galx QLS Yo B YY) gla 5 10a (9031 S w03 4ol >




é é”é‘fy Y :dxio

oLy —ngT A Q}ejT—«T» 535}.;

s Job ;= 99 3,9 Job g yeS doly Sy Cdio K55 &ld Job il 99 5l bawgio ald Job gl il clito S 50
Sl IS o e s yidions a5ly S ciulin Sz oS

YE (f A (¥ YO (¥ fo ()

O3S o0 e Slaizn 5l ys0 2aml 95 31 i ) Y = (@—1)X —(A+1) X +2+) @b 5590 (8 gammo Hlodio Wiz (531 &
e o (F oo (¥ Y (Y Y ()

Sl plaS (X—Y) (X +Y) (X + X+ V)= Yo Woleo i gbrdi ) oy Juol>

=Y (f —A (Y a(y AQ

Y . . T £ . . . o Pl . o & .
S, Jlo o Y= (X+Y)' (o 595 o 00d) 3 (59 9 Gobie Sl (b ygxe y p9d an b j0 (bt S §alkae

N Sl p1aS Judaimno o3l bzmo jladio oy S cowl
y=(x+7)" VAT4

£/0 (Y

A Y/vo(y
X v/o(f

(M # 0) fCawl plas’ M Hludo il ;500 &i ) ol g dw Ay 51 SO )5 meY—Fx+A=o¢,5o4¢)o Wolzo 4o

Yo \ YV \
(f —(f « S
YV v fo Y
O yiicn ol Ay 0 g Juols bl AEIS yho pué F yideo Biiay 3 X A¥X—k =0 g X' — X+ k=0 Aolzs g3 S
fewwl plos
Y - (¥ —y (Y —% ()
r r
Coisly wilgi g plaS B Jols il X — DX +¥ = &olee gloaiy, P = s o= S
A\
rf - r¥ 4
RN RNy WY (Y Wy QO

-1¥

-1

-1

-1y

-1A

-4

—-\Yo

& lawlro plail Joxo

< @zistkanoonY _wjgeT Kb ¥ (y9il5 (9 25 1Y @dado (ol )5 JUUI' g 0T >




&

G i} i}
G A - asio elidia 3 —obT Y g03T—¥ 8395
1D : golpiuiny g &3l 40 Ol b >

YY U YY) glaaxiov s ¥ (owlidboms )
Fa0S o0 oSS« g yods 1y g3 O ke ady 35 plas YY)
O WDgun 0 ddgi jaud yleS 88 glaaisl o w%gwi A d Jaso g igm ) buwgs &5 Sudig g AL, pa

09..:‘5/.1 S leslawsd O 6))“)’ J.)}.J ‘555) 9 oéj}é‘ 4.»..>l4 6l.w.c Colue L ‘LQUT GM:)) L}’"‘“’ Q
gl on 00liw ;8 (el ol JSis a3 )3 108 wp (59 9 1iome (pn slraneS las Sl mL«.las \
QS Codled 03,57y 50 5 0gud 095 B il Sl el st slad o) al3T gboas Qilgs oo (V
S Ll i el ol Sy jo (21 dlge oliend (5165 o wilgs e (F

Sl gazreo o3 (] B 850 4iy 35 IS (S g0 0, 1) (soimlginal b (crmb sWoo o, I (29,5 1YY

Db o doz i Joe 58l bb g JBU Ly o ey 5 s e (¥ el o ileS a5 98lS o SO JBlas l)ls ()
QWLSQ )Lci w).; uL’La 3..L’>JA sA olful} L LmuT uLo).o.lb 05)3 La (f ».bj...u OMLM.UO ‘09)9.».\) P GKJL’> ).) M us.o.a (\‘

Sl Caw yo (pdl ludl SO (ountss (6l om0 50 S92 g0 (sldilgiwl Jhbgy Bl SO 5,b 50 (il plas’ —TY
Dgdgo Juae Splyinal S @y hadd o1 50 JBU 5L JoSge 52 ()
D9 5 (ugigy A 50 S|iLnliy €95 Sy Jawg had Syl o 55, 51 (Y
el 355 i3l 10 AUG o) (sl s el ¢ _asls 5 b Sz b, o (F
Lol gamas LSl gllo labad sty jo JB6 gL, JsSIge o (F
falil oo e (LRNA) U lab) o ,Shos 9 jLis L b alul) o aiy 35 plas 1YY
Bl e demlsiel ay Jlail sl 2L 5 Goman LSl Glls sl (F9,650 50 O
WS o0 85 (S50 Mg (995 SlaasilS e L aS wiil e ol s 053 (am a LSl o (Y
Ngd Jate (urty Wam b dawlsiael 55 o 4 Wl e Lo 353 (0995 (55D 0,0k SLSle b cenlizia (F
ailed )85 (Fie et W Sl JLSle jl sloje, 1 slaagsdlS e b alle se ez 5 anl,8 5o (F
flaml oud 7 ylao (Juw jods oz i wul )8 50 p3Y Jolge b alal) 53 125 8,90 31 9590 wizr —VYD
WS (o0 ol ST 030y (Gom 4 1y Ly S oS wolg ;095 5l RSy SaSa (Jolge ol 31 (S (Al
Wigd o0 0 Jolge cnl Bl 58 HI0059 5 (S s J9go (ol 095 90 (&
) 0 395 (P guate Gumdm HUS b 4 g B F9,95 6 Jlo 4 Jelge (0l 5 e (€
D0 o0 T lae yo Uy £ o5 dw (0

4 Y (¥ Y '@
fobl oo cowbo 2 j ©)lae JooST (sl 435 plos -IYF
Corrrrrrnnne b3 jebar CiS 4l o0 e, A Sy by o gdlS e sl Jlgi plod b aduly o o 5 wiol 9 4o
ledond )35 (59,008 Wigmy (995 D) (slogardl @t b WS oo 8 pojse, B ol o e (0
Pydiss 0yly pojeeny A sl 4y lal (b Jisb Al o )0 = WS o )18 poiemy SlrelSile plos yo (¥
ileiioe )l n Wam i b 4 Jate JU 6Ly oL 2S00 )8 pojem ool g9 50 Laid (T
axalon Gasemnym I3k b aistlSs Sl Gt s — WS o0 5118 poisens A oRlr 5o e (F
] o3 e plaS o Jlio JSb &2 495 b —IYY
A oSl et bt ¥ g ) i G Nigy (el Djg0 50 ()
. e sad Jial b,

‘ g A oLl o sl S F idu e s Oyg0 40 (Y
A 0585 JeS85 6y J5SU5e €55 59 o (i
Srasly an co i T o saijle sloasly des alad jgloay (Y

i Dl 355 1S 50 00i5le

—
S0

hd b ¥ ise o) = ¥ ite pad rale D0 o (F
ol 00l 4325 Y g ) Sy e (G0 Yo

CWL@,‘“...% ol SUS YYVe B YVEY g ¥V B TS ol Jl5ms 208 09903 T S g0 5»“;!)




eolbi s 3 —OLT Y g03T—«¥» 859 9

Fa0S o0 oSS ¢ w0l a1y 3y ylee cady 35 plas —1YA

CABS 0 F 5 097Gy werrere () ol il Jomo b () oS> 50 L e wandy )5 gislo3l 8390 &L 10 Ao 5 wiulyd 30 Jgexe jgbap

PLE — aulgiel 08 8L oL, Sy sanlan (V' A= S0 uvslsinel 5 dgite Gloe (g0 s 550,85 ()
ASE—pgiom, )l BLsbyzos (F 0 P s A— Sy by 5 BU by ol (559,008 Sam JoSas (F

TS (00 oSS (G jd 1) 2§ ©jlae 4955 plas —IYA

Dy g oalive Digliie 2B b laadgilS g5 (s (g pe Wgm (D LS L) i g gl o (cagis, — o Jisb (F
555 3y paipesy A olfole & UAA 505 5l (55l J5b U, JsSsn ool (San — daz i — 05 Joshs (¥
9o Shlmnlsy 03T bawgs (cmnsig) Gbl g )00 3525 U 50 45 glofg sla Iy — (cmmgig, — b (F
fuwl ol 25 @ylae JuoSS (12 390 plas 1Y
QI 2bd jebay ... a5 o gigy ooulyd il glals o yo»
2l plraly S s Jsb 5o 5l ol — wil co 3t KoaSs 5L, 5 b slaans, o lax (O
058se oS 3l I g s ) 99 (o g (5895 s SR CSle Jl s sy sk (7
s ol 5 5, L b, Sl sl iy plad — 3,035 o 51 Sty 0 Shac 2 U J5Sla Sl sloizs s (¥
S8 )18 5hel, Sl gl wwsle Jl 0 Uy J98dse 5l (it — sl Juatte Bo J38dg0 0 515kl ‘C)i Jsb ples jo (F
ploS 0 o0 sudline (V) &l Lol (5pld 10 () JSi g conls plmil (1) &5l gLo 9 g b 2l il 31 w () ooyl =1
] Cawyd (V) 9 (V) srasl L bLS,l o wyle
(p9392955) el Su 59, 1) 395 slag) saled (V) W S (V) a23L, ()
ol 05,5 adile;le
Sl b a0 Sl wdy basBl al g0 2 50 alad b (¥

Ll 3Ly 00 2 (o599
4 Cond A S 6L oy il Bas 315 (V) sl B (V) &l o (Y
] 00 )Job95 cJL‘Ls
Ol 4 pgiemy 50 05 L b re JsSJge £95 93 ot (nl 90 2 50 (F
ALl Hgh dez § a8 4 0uiiS S
QQJS@M ‘;H»)Qud.fl)fj Mc&),-odb -\vyY
R — BEIYRI LY VRNt R-VES PN WRC R CySo0®
WSgu oolawl Sy Uy audgi (gl (5 SO aly 90 2 31— el (I
b ablas 0929 (P Lo Ho Jlgko jludlely go Jold s jo — cawl (@
bl glite B 4l y SO (59 2 lylewnly e 3T €8 o e — Cans (g
Al oS dileo SO suud gidS o slaws 1 ailo SO gleaus $olS o Sluwd — G (8
¥ (f Y (¥ Y

Y O
Feamwl ous (4l sowyob 4 090 wi ol S b bLG 1 H0 VY'Y
Do oo 4Bl (ylo o Wl SlS gigm 5 95 (i (I
Wiglh oo Al ()f Wiz (59, 31 By JeNge wix plojen (o
Wiloass Bds (49 ol gldcabgig by s JeNdge (2! 5o (&

¥ (f Y (v Y

Y ()
el cawbio ) Wyle JosT (gl 4y 35 plas —IYY
[ QP da}o .......... .99 ) M')S .......... :\J.P).o 39 ‘Lu}oy U”?SSSW)“"“A DNA )‘ M I

Ded o0 AaSll 35 55 B jao 5 g oSS Dlad b jam; a8 G g (bl — asiles — ol Josb ()
g gas S L p3 KN &LD) 5 by JoSge (o (559,008 Sigey (i gl — M5 — 5leT (Y
)5 0925 (59,0 (sladigy S AL, 5 LSas b 0 U Sl phsu G bl — B — el (Y
D9 on a5 ) Lanags el (S5 Lo o b 5l (o5 eond egb — asilea — L (F

< kanoonir Yt yjgel Kb 8 (39l (9925 \Y aado (ol JFliwis! Ao (g 4T >




ol 3 —OLT 1Y 9037 —e¥» 839 5

\ Ol ) Fa g asisl SO & 53 (mgig) 3l Sl po 45 g)d19) JSU 41 4z gi L -IYD
fadl oo Cowyd 35 Ohle 510,90 wizy S o0
g T s il 51 ilgi g0 (o 999 b1 S s <P Aoy BB T Ay (A
D10 Ciglay «F» &y b 095 8uijlw ruigidS'ei solod o «F» ALl y wiilos «I» &l (o
2568 18 bl g Sligino s uled 3 15 g0 > 5l €V Endy e ¥ 43y (g
g g0 43Sl (53590 Wigey CenS CrklB b o 3T (095 Lnmsgi €19 VS 3 €Y ikl (0

Y (Y V()
f(f Yy
.......... PSP PRONC SN 1% S SRP LIPS | Y DUWEL LRSS 1 RV-3 VU241 PSRN UV JVK JPN | I T2 PR SRV | 2

B9 03 0098 mudly g slad 3l jo — il oo Jd [l 00l i o3 AL 0 ()
2l GRS 5 slal; elsil el js = siluse |, (0saS 5D o5e,0k I sl by o5 (F
Ngds (50 daz i (Sad &S WS g0 omagigy |y 0F Sl ole iSe— o)l |y 055 il 15 5l cmgig; Ul (F
258 o0 )18 el Ll SilS g JssUse o9 b wlas jo— 00 1 G, sla JoSUge glgil dan ool Ul (F
.......... sudlio (ol s (g g Il &S0 2 0 -1V
S o975 a1l 5l SoSay a5l 1o 9790 slagsj plos (s3lsilon —lapgiges S yas il 22Uy il gy sl ()
8,00 3429 GlaBL &5 > S Al e 0 55 s M}JT £9 iz Sl — enss Slley shlo (Y
2105 0525 55UsS (glagytisy Collad — 0,8 ai Djgo ol 50 (gl aLTE A5 o (Y
3,08 8525 509590, L, ouijle slacys ol codlad Aalol — pim jebs 4y oy oS o315 (F

fasS o0 JolS gwyd ) g5 yle 3259090 510 90 Wiz VYA

ol Olad @ Laso 0,50 o8 glylo— 0,18 59 yud 385 ;LS L o a5 (5 )lews (A
3 50 3811 Lo (g ol Hdd gy (301 & 3265 (61— O 3khws0 I yiasl g0 9 igwy 45" o0 3T (&
g o0 o i Jol5 jgbar (Ko a5 Conl (laculigig) @l — WS (0 Hgue atud L ddlw 5l a5 (S U (2
ol JoSo (Lo ghlS 93 [y (359 )0ad Wigay WBL — Lol (gl ;ST g (haS 6 )lge AT (Guamnl LS 9 (0
Y (f Y (r V(Y ao ()
FuiS o0 Jol o gwyob a1y 55 @jlae 4y 35 plas —1Y
KO- (DY) wrrenrenns Gilwasilon wslyd o0
D9 o6 08 (55,008 Mg diiles (STHbl gladisy yinSls — assles ()
g oo 03 (9,00 Mgy Jilen (STdl gladisn JSus — M (Y
g o0y Wlgi oo 55 ML 852 S Al e Sl g5 50 b T cudled — alen (¥
g s bl Bl £55 98 Lawgs il 6ogind oSS g (559,008 Sgmy Sl — B (F
Sl o (5 lous ool b adasly 5o 40 35 olaS 0 o JSCo juii B a0 A &30 (5 ko (298 j0 —VFe
Sgbioe S B a4 cais A slaaisl anb jee o] j0 &5 cel (5 55l (295 ()
B Sgaul s By lagmselig Bras ol ogme 18 5 il ol Gleys sln (F
D9 50 A9
O A JSS i o pylez LSl b e (298 S (5 ko 0l 4 D o3 o (Y

Sygmoty sl il 5o 0 (08 9nST60 5 ST (25 rlemy Cnl & Do Sl BI o (F
S 0 el (b

< @zistkanoonY _ujgol Kb 9 o9l (332%5 1Y adado ol S JUI' o yoT >




/ Y é‘fy \\ @ dAxio

a5 Yo (LT oIz + oo yb s JI5m) golassion g Wiy go 29 g (5 yow! S + [ 30 3go i F
YA G Y laaxio 3 wlibicwms )

el ) — LT YY) Og03T —<¥> 639 9

S sl (6 ol ol g 280 Biloluw £ 95 SOyt oo JS —VFY
Caily geammo dilobus cytl gyl yeiler b b3 1 45 Wilgh o 3530
a3l O jglxo jo (Hloazm ;0 dw @ 3l oud Z,l Ldgen (A
00,500 3k B & (g 9 00,5 lu 0L 2
Bl Sz o8 Slladil wiled b b glail )3 39290 d3lw (&
D9 o0 oalio b gl s glawds plod 5
TL g 1) 998 St (i Jlovdgi (o265 plnil sl (2
3310 39941 1) SVST (535290 Culkd ) 9 035
Jom0 45 00 (ooluil 03 (6 0 (2Ll i 3l Hgae JLis ar fas (o
Db oo Hlodilais (gloylard oS dr 2108 Slao SWlSa 0 )lg5 &9 50

¥ (f Y (v Yy YO
.......... (ko (ol ALHS conrnr 45 (5 lil y2 VY

S oo )y (Sedle slaalgd 4 adgon 1) LIS g eliy slagys — 005, b 5l el ki ()
A5 e 8 ol b i S0 Sl 208 i, 1, LS S T il Wl sl L S (Y
el 3 ) il ] el S 45 WS o (S5 a0 L ads (sl JisSTy (¥
s oo JUl o ol 1) 95 g oad a3lh g0 Glas jl g5 5l dm (oSl S5 pe — il (F
.......... CS lgF o0 dilS o0 Lo o]y 4 095 caclho (Lo )T Blolw jo () 95 jLAS a5 Jilluils b bLG )l Ho -VFY
Al 0ad 0033 sla g 9 2l il Jome Wi oe g 0ud X85 (St a0 lag] 45 ()
g oo 41335 3b ) (5eaST Sol> (95 b oligile nl okt o8 3 9290 slaarsly (¥
Lol gl goges 93 (50,5 LS L gl (nl 5o s, 093 G5 LA (Y
ps0se 8 ol 4y 5 5 B ) 5, S g 5 (5] 55l 5 (F
faiS (o0 JolS' (gwyd ) 2 @yl 35 plas —1FF
€OGud 0 ervrrens aS 1ol JsCis asslyd 5l glads s 2 50 Jgoxo jaba»
9)lg 020,85 idu S 4y (280 g do Slge 5l (oS 5 09 o0 plil £ Gl (S9F SlaS) o 0 @l oS e SeS 4 ()
A SIS e 355 51 s yShsa o o35 2 53y 1 e ool gy slaaisl oloe Al (¥
il ATP (sl JySlge (55,5151 i oot iy 5 0528,5 (sLatily Sy 31 Sl (T
Sl i Taditons (g5 (335,008 g ke 43 39300 bl oaiiS gor (lre (slaaisly Lawgs (F
RCIU) B L TR P S PRCOVOV JUsn &S G595 Sy £ AlS @ Jem S 0959 Jmo 4o pllw g ooliws | yluidl jo —1FO
s =0y (g i Jsb — YL (O
FelgS = 0 )lo 1y )l 395 (285 e Hlrne (p yiden — el (F
FYsb = o) )13 K08 S95 I 5l pode — Al a4 5 Suap (Y
48,8 515 6 omb e 0= 3)ls Gy, G5 — Dyl S 3 4 505 (F
ol o byl 50 a0 55 ol .l Al Yo g il 50 S oy (6 ol pudicd g ad0dilolw 31 (Sownd S yLid oy SO VPP
F e o
O slad Wl ] suns epay slaaisl a5 o)l J1E o slacdl 5l ag)S ey ¥ isu ()
S lasl
0 olelS Glasl )l o a8 5 1,8 gloass, b aS o)l JoSge 095 JLimle o F i (¥
S o0 )8 s slodsge 5l 05,5 S
gl Slge Ly ules jo aS oyls gl 3 aiile by g aily glaanss, 05 5l ablie oV usu (¥
258 o0 )8 eals
Iy (Jyrosd8) SN jlodaie slaF g0 Blbl aS o)ls 13 wal o465 8)l00 0 ¥ idu (F
08,5 abol>]

< bebicany § golor GLS Ao VB gba Jliuw 2083 390 3T (Sl c 303 &0 9 >




eolbi s 3 —OLT Y g03T—«¥» 859 9

.......... Takad el bloois gl y3 Iie 3l o 51500 53 03lo K o3 le yliie Sgib oo cumnw 45 Gilsl 3 45 —VFY
ol (550 o5 297y el Ol e po = SeS (Y S (o0 g by slid 5l (9,8 slzme 4 395 gl Slge— ide ()
gdiss pll 10505, SlaatSly Jawgs o5 — a5 (F )l i o5 PH plass 53 p33l 5 o3 asilen — it (F
floml cawlol 325 ©jlee JooST jglido 4 9590 wir —-1FA
L Q— a5 bads 51 Sbls Jole o owjo oS Lo a4 as g by

Ll 350 LQQT CoxBgo j0 LS o,lues g Bas (0 (awl 0k slaisb o sLad g lacwo) 8oL uzlg (&
WS (oo Cdiblno alS 5l puS o o9 plaie 40 S (o0 5l B ploil i 53 (uigm L I sl Wysen (2
Sy JuSCid LSS 4y s (S b (i 5109k g0 ol 50 (593550 5 4l (SO o aal i 53 (5
\(f Y (¥ Yy fQ
faBd g0 (LS (Fw)d a1y Lo 33 5L bl 50 (5 90 &S0l (pr0g 9 (5 g0 Al (rdgl Lgll g Cdlid azg o 5 &y &y 35 plas” —1FA
ad 395 80 43 0,0 8B g BSOg Al K3 (T g0 8D B Wi o S S pabs (65 SO e SlaSpalen IS L il 0 O
Dgd oo 03yd alia Ayl gogro o Lisw Blibl o — cl s Blasy el siles ST i 5l aS 06,5 e m;)}l \
g oo 0ddlive wijly ua olge izl j0 a5 Sla sy den Gl bl jo— 04 oo 0yd AdS Jgj0 LSl 6,88 ise o (F
g so plool Ll e 50 50l a5 Jolpe 5l 98 90 JBlao— aub o (20l (gl liae el (63955 55 b S5 g 5 (F
S Josiomo i jabds a 35 plaS £48g (pllw g &b 08 SO 50 wilio 3 1501 &do wiulyd 0 —Vbe
e s0 55 gl Sl slyme ol e 5le o P oS 4 (ISl slail a4y ol 05,9 o 0 (A
WS oo Laiin |y Blo dxals Wj 0dds S5 oy 6,190 e (slooss 1S il yo ol o aslsl ases o (Y
aled oo e |y sy 2 )50l @93 5 0ad (arkie ol e ()1 8oy SlaaiSly i pras oSl I ooyl ply Jlol 51 g (F
D9l o8 yandl HgFtiwd ol slaasl > slad (G 50 Jumily M g asdly mol58l 08 4 ailie por ((Uges 31 ol g, Jlos 4 (F
REGL 2N dilgd o05 adad jebay ... &S 5y9ls 2 10
Jie S5 (05 S 2y 025 95 = WS o0 roy O oS 290 4 0)LS0 ) g ST 095 ()
S,lg 0y oo 4y aSl o908 5, 3l ol = &S oo a1 ol Jloasy sloasly SaS a4 (Y
u.oqQAJJGLEJJJLMJA.’UBJAW}"wy5w)‘)94.c)lw‘)uy—w|o)j_>5b)‘wbu156|)‘d(v
235 sloogy cuwly vag 3l Lade slge — apo co jeue <3 5L g0 oy jo 50,5 )L e ol e (F
g 0udlico weneen. ottt (P00 rerrens a5 o yd QLS 50 ouls (B yro oyl jlaile dod dlgo 40,5 oliws jo VAT
Slale ol Cam Sz Ji5lo — S o )5 555 Sar | o280 J5isSTy s 311y 4B 5l olpe O
;0 £ o 5 1o Citdgan jgue 009 Spslone ;3 G0 kS el Sl 285 58 ( Sdle sladly) (¥
@ Slge @y el 61 Vb 95 JLad = 09d e )1 i Shop (Sei 038 Bk 5l Wl S (F
$u5S 0 o0lisiwl (635 VoL (gl y il 31 095 Wliz (4] )90 31 (ciiady yd Laiid AF ol o (6100 0 b L 51 o iy 35 olus” —1AY
oyl caclae 50,5 alele jo YU o JLid Laas cy layhay o JolS 6,100 b (o8 £oly 5 e ()
Wbl e (55, ol g, Sl o (suigm 8L £ St sl ol gl cpl (V
A5 o T et b S5 olaj 0 5 el oy 5 ol 8,55 e e ) e (F
Wy oiid s3lE Jols oo 4y hay 511, 5 «dB 5l oads 7,5 oS 5y (F
ol ol g dlgo jLictl alold oy blis plad jo (05198 8 38 lLleldl dg45 o 4y (I
w3310 3 20 (omisd (531 g (garo Slgo Jold W baisl Wyglxo jo e S, (S (@
A0 o elil 1y 8L Lo Ol gl (95 H5 (o Wl sLas 4y sud oy 2olbo =<9 (Z
oo 1y ST 399 85! Sy y JUI (e 95 Sl b (ybs (o255 gebaws 3 (oDl giens Wy 5 uxly slaaisly (3

V(f s Y v ¥ O
fasladioo Jol5' (Fgliso 923 a1y 325 @ylas o Fwydl b (Fuwys Jl 5l g 35 plas’ 100
€ U ol 03¥ (lgsuinml 30,8 30 53 (9o bazm oS o 0lgl3 (2l JSb g ekt 4

09 g oeslSyen eiisn b ol asbole 5 0ud gyl sl ol ds o Slgs 4 T 995 51 g O

sl ansls cds byl cale ;o (s 5 Slopsd paie o9 ol per 4 B solgls 5l sy g5 90 (Y

B Jate plginl jie SlaaiSl ;5 593 8 S 4 S 5 S a1y e n sleaSl 5l (S alerd Sy o9 (F

S S8 o e 4y g 00,8 Lk 1) ol S qlis 0 95250 Byy sl osme ) sloaisly I iy plend oS 5 o9 (F

< kanoonir_ Yt yvjgol Kb 3 (9l (9926 1Y adado (o JFliwis! dxivo o 40T >




eolbi s 3 —OLT Y g03T—«¥» 859 9

! o (S (00 L8l )0 S p5 pu S0 9 S yalew G 3l 1) 095 (195 45 (olail 8,150 350 Wiz 107
550 5058 o Gyl SO o S pos Gial391 Sl (galomdy Sy (o 93 b b ()
AT o0 29284 55 Glatmd iy ASL buwgi 45 0,00 1) (JeIgacudyd il (lly (o
a3 o plsl sl yos 3 iz B9 30 4 1) (sigS SBAISY a5 b g CS L (g
bl o0 510 1) o 9 (280 Slgo 3l ooliswl b JT 80k se45 cluw o blgs (5
io (F Yy Y (Y V()
S ] o «yg5 Slixil b bl jo «wyle plas —1OY
sl Al ST gy JeS 5 93 Slanil i plamil )0 g e Gl (Say el )T 95005 45 g 9925 ()
WS oo Wyl e & slonl o 1) Lol i s g0l Jbd LS 5 sl 0e5 g0 o5 Ky 0 slearsl (Y
Spdige Sl i il (53,8 G 53 gdige S Joloual (e 4 el egi il L as Lliss 2 09790 (Stigy (F
258 ooy aisd Joe 10 |y 00 g, laaisl g co dloul syl ALl asd e r"-.’.)'j g Lowizinne a5 (glools (F
e i jebas e oS Fem &zl 2 -10A
Lol a8 F lace ool glaazsly e oo g0 JeSid (694150 40 5 o5l Jd SluS 5 5l slaasls ()
il oo Do 5abs (b yo 1) (S93 S nge 8l 5l Hee ClllE - Ceul 593 pudhigin ;5 a9 n ol (F
258 oo Liie gzl 508 5he (gadsadd (golty slaaizly jl— ol 0g5 gt ;o dls 3l (¥
3500 | ol a4y A x> a2y — O 5 oo Lo (sigid (g0l slaans b 5 (F
F ! (o 0435 lahad Wyl pluS . pudd (oo 5158 §ouds wiilw oliws jo 1) Alw VO (60,8 95 —104
Syl s oy polaiSl g g8y 10 L el 08,8 il Koo (idu ) G (55 pzx g mle > a5 s ()
I il Colad (3 ot B 4 Wigd oo odline pnliy 5 i Slags (Sl I (YL A5 o (F
.M@ S S gl La:u,.....j).» 5, Slas jo Pl ol! NJL,., sals o Kan b el ;fl in_‘?o Qo0 el o ASM Y
Sl atily i et GlaE olales (0 10 5 0,33 0 00 Wilg co ol e cdalin S e A o dT Lisw o (F
Sl cawlio 5 @ylae JuosS sl 23 05190 31 0590 wizr V70
ST VT 4 o Kilgd (20 cerrenns Hboyd SO o
koo 03l oIl Sladisly 31 (sloag 09,5 s i Cerlled i35~ il 95 &5 oty clled yo JSkis! (cl
15 Golew L9 S 2l )0 (Ll (£ 188 lgF (dlS — suro Su SO JuSUid glaais by o p35 ) e 5 (@
oty Jolonols slaaidy &3 Slig 53 Jlrs (3353 ysd Jibes 59 St~ LDIL il gl 10 (5350 <l £33 (g
8,8 30,5 slaazmsF laxi g 2 (195 (liwe AL — (BLS (g p (9 bwg SQ,L 899, G ey e B (8
¥ (f Y (Y Y (Y Y ()
13190 8503 5 el + 38 9 130 05 |

LT gladtiw

Flawl ouls by (Swyod ) @Hle wos -1
el (5330547 2 lilgi w8l wiS oo Wyl 0w jo 1y J0,8 sloaz o (o LSy jo ol il a5 aisl o (A
D9 o0 J o B)lg3 el yd 41 995 5l Z955 Sl o 2l b odaes (S diws (Il (o> 4l o (o
20,10 A31d g9y padl giomw 0,10 1y ol i yas (cB0 ks paogw jo &S ABL (7
2010 553515 (Ul (rhigy (Al b puodly gimw S)10 s (Fg3 &L pa (o
¥ (f Yy Y (Y V()
i 30 4y NS g0 (SF 5 (S Gblio 13 1 FYab (oka £ S Bblio 53 (T 3l it 4T (5,8 b bl yo 35 plas 1Y
F ! ol oLl
b oo Gl Bl dezmex il 108 sae 50 8l g Byy eling B pan e ()
boe Rl S )s Grtsig )l Hge)98 Sl (liee (F
ebige R (Sl 08 (S Soilen) e0s Olie (F
oo ol aled jsbay LS| slacS, Su5,5 Jlazs| (F
FS (o0 oSS Gy 1y 535 @)lee 4y 35 plas’ —1PY
Corrrrerrns > jebd e, &S 5 9l >
Dyl0 drgg5 3 Sgliie IS g 5o £gi 90 —enl lolgn slaansS ol 4y ola sl ghls (15 egdle ()
ol cteto] B3 e 0 s“*“j Al golass azlg -0l dzg 10 S LB Hhay 5 S5 s bog e s (F
S oo Jos Al S O jg0qy Ol s g o)ls caelas g5 oo, Blaluw =318 08> g0 5l iaw o] <dB (¥
S o pald Lasme L1y oy sbaansl LU, a8 ol gloty omii JLlo 3,08 ciond gz S0me (F

< @zistkanoonY ol Kb 9 95 (9 925 Y @adaio (ol ySU5 JUB' g yoT >




\E : dxino eolbi s 3 —OLT Y g03T—«¥» 859 9

Sl Golo (il s£95 8,50 «O)le pluas —15f
Ayl 18 I SE slaassl & jglre 4o Jadd date 505le slearsl ()
S g ey oly o Sl 4 (155 S Elsm sk S ST (Y
Wgd oo Bl Bl mhaw jo Ladd jloas, sleaisl (¥
Aigd go oy O,ls oS5l sleaisl, SaS 4y laad ol (F

9= 3 BT ad 50,5 oliwws a5 (AU 4196 yoeo SN 3 il o0 covvvr 55 51 LT g5 90,5 oliiws a5 AU ] )lo0 0 —150
............ u.\.;:lle‘sﬁ ceseensennee
Gk 5l Blbl laowe L1 a8 e so g aiyls o5l )3 slaS pge b Siwss 1 (S g 8l —€V» -« (A

S ol Casy
057 59,8 Aleles lawgs aplail soF g0 5l B 4 L 1) o5 g5 8,LSG Jlasl —«Y» —«V» (¥
A o plol 54>
il ALBIS 0,05 a3 e ininl SlaS e 5l eads z,15 slaS ) dan [ aislg e —4TH —€V (Y
s o pll el )8 Jls & g0y o iial s,k 51T sl Jols (Esl 51 e —€V» —«Y» (F

ol w30l (bl b bLI 1 50 390 0oz —VFF

9950 YL (395 Sligol g ol 95 0590 (3l iwe S (5505 4 bgr po (6 loms (£ 50 (I

83,5 0 a9 couh ouniigd O 31 (60l ) Jlaio (adS G99 8uL (5 )50 4 b po (5 jlowt (£95 5 (&

0,5 0 p 5o o 3l (2SR g il (L) Cligs (6 joml jLiS ol o «(59ulS (ko (£55 50 (T

b 0 Sz gl 381 yoy 5 b 50 (Jelxo Mols* O ygeo dy I8y 59 s (280 S0lo oz o Lako (5 low (£99 50 (0

¥(F Y¥ Yo a
FUSS (o0 JoSS ((w pos |y 55 ©jle 4y 35 plas VPV
[ ORI ‘wagu»)b)éw.mu\a‘g;ﬁ,om}é ........... ‘uusb.')éwm»|3;f9am)b‘njhuuW|w)a»

gdise yly o1 4 ek j5bay sl S i3 53 9 01 lodite SlaS 50 —aiilen ()
D10 18 ST (655 50 S (19,0 g 0,5 JShgad ise Skl o -5 (V
8 go 28ly0 BT 51 093 cOlpls SiE e 5 31 18 g JgeS 090 — IS (¥
D5 o odplive alin Aol Bl,bl )5 5,5l g0 0929 4 1) S>5F sloS el —aslen (F
........... il 0 S g8 o 1y 0331 45 _solutil cpdlas 3l 43 —IFA
S9b Ogs el 090598 B Ol Gl s 093 (5eeST Ol RS 4 el y3 —gds (S Lo 51 ()
a3 Gl (93 )Lad 5 B (lyd 093 el fte (9090 (o9 Loy —gds (SIS Lanmee 51 (Y
5l (IS oo SaS Loz (B)I55 4 oS L) w3l sl (oS —adg (F
33135 5o 8 slaazm oS ool slasd wlgs 4 pllies o —addes (F
€ ansl By 1391 oyl yIotilianny 4 Comnd BT s 115 45 sl 35l 515190 ptp0 Bad 8,155 @ )las oIS (Jgano ysbay —154
ialed o0 07033 |y (2138 Slge o5 o Slel pue 25w 55 ()
o Dam 4 0l b iy S0 (Sl vad @b I Lol S (Y
S o i 1) 0 Slale (ol Lt daldS” jo Ol ol i b L (F
05850 35 gl slaphil (slaS g0 plos a4y 0,y & 100551 55 (F
Enl oy oIl 3,8 Sy SAS b BG4 wylus plas —1Ve
Dl en allS ailie ay 0l Sy ol p e 5o alerd oS 5 (255 9> L ()
g se 8l ((358) 0325,5 83,55 s cbaals) GLLL 5 ol o5 5 s llal (¥
g sa el il anl b ((0g,8) 020,85 Lidu dsl 4 dlge 3955 Az 4 (F
o )‘H‘fﬁl-‘ Dol eSias Jol e 5l al o g0 0 02> jsbods 53,009,0 3 (o9 (F

< kanoonir 1Yt g jgel S g 9l (3,25 1Y adado (ol Sl Ao w yoT >




&K 30 —OLT YY) g3l —«¥»> 8399

cwly s g oS >
Y5 G0 gbraxio ¥ K9 pd

bl S ke plaS & 52 B ypmo il (o0 95419 JSb gloj = e 510908 -1V

o \ t(s)

olo) — e L jlogod jl dloxi az (bl S0 Gallao (oS 0 CS 3> X jemo Sluil jo A (S o ylo — Ll Hloges 51 1YY

a fabl ploj — Ll sloged (pl b ;BUke Wilgs (o0 ol v
v v v
Tt t t t t, ot ot t, /: J_
U B o—r o — /o o ———
: t 1/ t\‘ t‘,, t t, tY t‘~

oo (F Yy Y V()
- . . . = <+ M a < M B3 S o
3 e P 4 0SS 0 je—e X =P 0 5 o) oo o V=—\l(?) adgl s g g a=Yl(—Y) ol ols b (S o - IVY
S
\ \
Y,V (f -, Y (¥ Y,y (Y -, Y 0
Y Y
Al Ve 50 S o () Jwgio (g el ) S0 Bl (oS 0 OS5 o Gl b (g9 A5 (S oo Loy — Gy Hl0g05 —VYY

m
Sl anll o yito woz yloj Wi ol Ho I oo oy (GO By b ¥/ 0— ply S >
s

V(=) ‘o
YW \VF (Y
o /:9\‘ t(s) I
Vo (F
—Yv‘
Ol ploxil Joo

<su-°.=’f K3 5 @olr LS YoVo b Yoo) (sla Jlgu 2083 (390 3T SO 03 f““}?)




E @/L/f‘f? \¢ : dxio

&K 30 —OLT YY) Og03T—«¥»> 8399

m .
O0— o5 bl lowe o I i el bl oo ) S0 @allao Cawl S > 50 Cawly b g9y &5 (S o loj— Ll 41408 YYD
S

)Wﬁwd%)o@lﬁ&;gxuwjxmuo o) 3L H0 .S 0 jeue X jamo gy US40 g X=+Vem Al §l g
a(?) fowl 005 €S >

—
v

AN
t(S) — (Y
1 1 4
Vo (Y

Vo (F
Al §0 S e (g S el il JSCo ol (A8 o0 &S o Gy b g Sl QLD L &S S i lo) — K0 Hloges —VYE
Tl 0099 0 g dlS W jguods dwili Wi S oo (| €S 3o il S yo g9 00 Alazxd jo (godd plp g0 t=FS

x(m)
T
v
| Y
| — (Y
| Y
o ! t(s £
: s) g
v
v
— (f
f

- m
Bikhiijlvecmb gl jlom g A dhi jl F— guid bt =0 aazx ;0 (S o0 &5 3> X jam0 dladiol 5o ol Gl b (5 yzio VY
S

V3 m —_— a_
A B C ol — wa vl BC=;AB 1.0 o0 Gdgio C ahaii jo 9 9,45 0
S

£ (F g W v o
Jol 8l A 50 O ymxio lawwgiio it oo (531 ST 055 o0 youe BX jgom0 o Cagr 33 30 Tumo 31 (ylo Tuo 50 ol Sl b 5 oo —IVA
Sl plaS 8y pgw &l B 43 5 yxio Jawgio (Ui 4y &5y Jgl Al Vo 10 S yxin Lawgite (GO S il yiuo pl g (4] 5y

Y Y# Al Y7
— (f — — — 0
Yo Yo AD AD
o) — sy Aolro il ) SO o @Bl ol CS 3o o 50 pafinnn (5 jamo 50 &S S pxio yloj — (S0 Hloge 51 -1YVA
X(m) Sl plos ST o T
v=t—-Y (O
v=Yt—-% (¥
i
\
V=—t—i (v
Y Y
° v t(s) v=rt-a (f

Lwgin Cae puw bl 5o YO pgw &l O jo I o glowls S1.005 0 S o @ £9500 Coll LS b g (yosaw Jbo 51 (S e —VAe

m
fewml — o pyles 4l £ jo S i
s

Vo

Yo/v (f FF (¥ \ Yo (\

Slawlro plail Joxo

< kanoonir 1Yt g jgel S 9 9l (3,25 1Y aladio (ol Sl Ao w yoT >




0 : A O 30 —obT YY) Og0dT—«¥» 8595

. m
5500 30 Iy wgio s g Hl0 g 51,005 20 jeue X = =AM S 31X jeme Cpa BB 0 (yloj Toe H0 \? &5 b (S e —IAY

m Ll R .
l-gd;-"h'i.n)?da-w‘; B S 0 9 X=YIM Gl&oﬂdéhﬁ:ﬂﬁdﬁ&né&kulﬂl(?) Pl asb AL a0 S

(S o0 &5 o gl Sl

Y (f A a AQO

b aplgs ply t=VS B E=¥S slalisd o o bwgio ety b O youio cas
$ 2l s o O bgio Gty b I prte s

£ (f Y v 5 ()

m m
5SS plos el f? ol u=s t=Ys LB:J,:,.A_;SMQSPX,W.:IMU.;\—Y Sop el ol b S e -1AY

S

fabl S o o oy — Lo Hloged Wilgs oo p ) sa 35

x(m) x(m)
[ Y P
R R 5
0 v t(s) (¥ o : t(s) O
x(m)
L :
t(s) (f D 4 Y t(s) (¥

it B3 51 el ol X =Y —AE— YA g0 ST 13 (S oo &5 1> X gm0 (59 45 o5 yxie yloj— oolKe Woleo ~1AF

flomd oo S oo (0] &S 52 8590 50
RS (oo S S )l 90 S e (S lop ()
el 00558 s § 6055055 ool Sy &S > (Y
S oo pexs T=VS Al jo S e &S > Cgx (¥

S o0 OS> X jeme Sz ;0 S e Ty = VS Bty =S Sloj 650 o (F

Cdluwo ali £ U yao Sloj 830 50 .ol Xx=t —Ft+\o ygods ST 5o .0iS 0 G > X jemo (59 AT (I o (50 Aol —1AD

S ! OT clals 85lul plp we I e ol lwg oals b

I Y
= (f — (Y Y (¥ V()
Y A

Slawlro plail Joxo

< @zistkanoonY _ujgol Kb 9 o9l (9,25 1Y adado ol S JUI o 5T >




%&- Tl . .
T WA Ao 38 —obT ¥ gnsT—¥ 8395

2 S i bgie (GUAT a3 o0 Gl (S (o0 &8 52 ol GLLG L X jazme (59, 1 4T 1y I mte loj — e slogei 5 JSB VAP

x(m) ] 4l yio Wiz &5 y> o33 Al dws
ver--2 YO
5 (Y
Yv ¥
Y (F

\ t(s)

9 XA =Ym ‘Sudl&oﬂ%’}Qdu}i.\_@)é‘wldu&iuoi =opseml plivbis as B g A & pxio g9 -VAY

R S ptin 93 4 (glataxt ;b 53 STy o0 S0SG 4 ASl Y 51 ey 9 WSS (o0 &S > 000 Gy X ==Y em
Sl yo iz £ =08 Al jo JK 0SS 51 bl Aold weds (pae byl ey Cu iy o0
e (f VWY Yo (¥ V2 ()
m
il plp Ve S, Jol &l 90 j0 I o glbwls ST .asws o0 9 00,5 jo i Yo— ddgl gudd g coli Ol b (S o —VAA
S
?wlﬂmelSwyb55,.;2.19;‘!)1@.\.»;@.:9»...:uswy‘mbdypilob)auT
VYo (F VO- (¥ Ve (Y = ()
Jol 4l t' jo O pmmso il Sy 551 el 5 S @3llan caiS o0 &5y Cawly b (59 45 (5 pxso loj — e g ylog05 —VAQ
Jl:).:”:ucqgJ){:;)od)mas@u)‘éjl”aemsbwm‘Mlgt' bz o S e ol (SHp plp g0 oS5 >
Flaw] o wz b 0 &S5y

m
V(—
( 5) YA
—
0
""""""""""""""""""""""""" 4 Y
: —
; )
t i ¥¥
Y Y. AR
B ' 5
NG
= (f
I\
Qw';.md.’.aBbA mu‘ww&%Mdsﬁjwbngl)BbA MMJW&)J}J&N&&O —\%°
A B
too I ¢ g toves OYM t -YFfs
\ Y \ \a
Vay (f Y7 (¥ VEY (Y \PA ()
Aad VD : ooty g o9 9 il b

AY G AY gloaxio 3| Sy

Yo ly lomlgn gosd Lds 51,080 0 sdlS wuo 0 B 1) laylad oy oy 350 ol adss P10 @y bl glalen SO (L -14)
TS5 (o0 i A8 9 duoy0 Wz Laled s (65l s w38l o yo

Wb oo SalS as s YF (Y wbse Gl as o YF ()
Wl so SalS as s YA (F b so S8l sy YA (Y
ul.».wl.’:u Pl:{d‘ J:u

< T S 32 golr QS $10 6 OTY (sloJlos 3088 (39037 (M52 503 S0 >




ia 4 i

&K 30 —OLT YY) g3l —«¥»> 8399

A Bl 0Ty )5 gl Lrasle Cowly Cuomw 4y ¥ 831051 &) s (51390 00 319 > 32 90 )l (il JSCB Galkao 1Y

ForN F=Y-N (cos\“\/o =0/ A) Sewl Joj iz
IAEQ

F‘=roN YA (Y

Yy (v

¥ (f

[
bhy glasyl i) 099 9 @8l & o Po pgly e Vi b hy gl)) 511y (gl oo yzpd g asliso AalS 93 25 JS& Gallao 1Y
9 Ky 9K 0oy atind )5 adolS 99 (il (cidr (6551 551 oS o0 QU YU 1 9 331 & G Yo© gl i vV (guis

Sl 05 35 dulio o 1) W55 5l ol (Fiwyd 4 4y 35 ol il K 9 K oo 1 iy &l )5 byl s (535551
v

M (el 3uzl 1gp Ceoglito)
1_ Oy K, =K{=K, =K,
h, T D K{ >K{>K, >K, ¢
\ h, K. >K >K, =K,
K, =K|>K, =K, (¢t

................. L}'}" Oyguocpl 30wl Jao ¥V akii B abhd jl gbals 10 pwes SO 9 0,19 @B 695w 55 aS el 6l —14F

el ¥ g\ AL ) g o (F el QLS Y g ) Al 8 e s (F
S oo iy, V(5 b 1 gelans (595 1y B o 3 YU Gty V(5005 sl gebans 5l 51y A oz €525 (5 U5 irlao —140

B e ploale 4 jlocad mhaw 59) A pue loale Coud (iBgi Ao B Oy Ao 51l gl o b s 95 0,2 ST

_ . . N N
(o 350 5K )5 > (339 7V |y b 99 32 (59 Sol (G9ymig E= Vo ke ) Sl judaz A8l b (59
\
- Y ()
A X B '
|—>V \ \
‘4 ; f ; ¥

m
Sl 9 o gdaw 35y doldl 5 § OU p A8l rdaw 59, Vo— (ud LA ki I YKE o> 4 comma ) S5 3allao 147
S

s olealy Sl 00l bows (F950 $550 4w 5550 31 J95 FAB (88l e 595 (2 laal o 50 ST 0gd 0

v, ° . o m . .
oy ____ (sindY°=o/A,g=\e )?wlpw)low@mds)
A om B sY

vio (f 7Y O (Y £ Q\

Slawlro plail Joxo

< kanoonir 1Yt yjgel Kb 8 (il (935 |Y adado ol JFliws! Ao (g 4T >




W P dxa 5 50 —OLT YY) Oga3T—<¥» 839 9

m
99y YL yio ¥ el U 5 Tas g 9900 QU p YU Byb ar 8 gliwl) 5 (o) g 51V o — (603 b YKE )2 &y (oo -1V
s
533 3o om0y gelans 31 (oSS 5l Az 50 (S Sy (651 Torrn (3l 40 (o el 3855 5 30 b (iS5l yamo
e L . . m T e ¥ e e (.
(42 325 185 50 ol o JS 531, Ig Cnglilo (59545 9 =1 0 7) Sl ol (Sir 5551 212 y e S dedlsy
s

VIAD (F VIO (Y VIYO (Y VY ()

Ole= 51,039 500 9y slddgd lao 31 Yo Y'? G5 byl geo Wl Vo gl I G 1) sl (g lodo a8 O Guw jo (0w —14A

Flam] CaSo yio o O350 9 & Aol Lo 5l Lo (9l jo &5 bo pxe Wbl o0 YO QT 833l g Foo W oy (2955

(Pl =Y/Yo—B_ gy,
u: _, = o
& em” kg
\ \ \
(f (v - — (O
fo Yo Yo 0
F, 20 o G & (Sol g (3l g 595 VO KE o2 4 M s 315 S5 @tk —194
Fr:Y’N (28 m m _
M - A— o F— jl e G005 e Caow a0 gloals Yom il o STcwl S > Jb>
s s

Sl plaS Jo5 con bzl ol )0 Fy (5905 515 ey
SVAY (F R fYE (Y YO8 ()
adglS ol S (oo Oy YU oo 4 (5B Ll jo YPT  hodr (6551 b ooy daw 3T ga5,0 511y 0,8 Boo oy 4 lalglS Voo
e . e oh
G5! bl Al 092 g lgp Cuoglio (593 ,51.00,5 o0 3 (o) T Ay i § 9900 YU (oo Eebauw 'y EW,Ib ySlas

PV ON ol g ol Jol <l jo 1) 198 Caoglio (5955 8311) Tog 0 J93 Wiy (yoy gebamw 4y () Aixd yo aglS’ >

N -
(8= . Sy )i
kg
AF (¥ VYo (Y Vof (Y Ao (N
a3 10 : goloeiny g i b 2 S ylno g (S 2SI b 2>
FF G Do sldasin ¥ S d
1R Ry 3 Ry glacwglio jm ) b ylao jl slosi 4y jo -Yo)
2 Cuiloasds diww (¢ Q
l_ 2 S5l s9ba
- 1 - = Y ()
R, 2 - 2R, =R,
Y (Y
) (<) v
Ol ¥ (f
'
) ) R, R,
R, 2 R, WW—— W
N
|
() (@)
ul.o.wl.’:u Pl:{d‘ J:u

< @zistkanoon¥ i jgoT Kb 9 95 (9 925 1Y @daio (ol ySU5 JUI' yw 0T >




L : & 5 50 —OLT YY) Oga3T—<¥» 839 9

Y JTo0ms) g g ol diams SulS” 45" oolSid g ans oo (3L 1y <dg YF JTows] guwwcdy coawl jb K oS a5 ool 9 5 S5 3o ~Yo¥
(0 o0 (sbis Col diws K ods a5 ol 1 jlow 31 55908 (b yo ) Sl mdl Wiz (5570 op2] (950 Caoglio .add 0 L 1) g
R Y (O

I-YA K VD (Y

Y (¥

Y (f
092° Jemiliy cdl il $/00Q (215 Coglio 510wl YW o YW i i 4 (651 Sy 50 o0 G5 (g8 9 gy plgs - VoY
Sl g aix Wao
<O (F \ (Y Y (Y A ()
o2l 75109 o0 g Yo dcgozme (S pan (lgf Sl () 50 e (on (U Jamdlly ST 4 (JIgio jebas [; alio Cooglilo au —YoF
39 o0 Wlg Wiz dcgormo (B pan ylgF uaion Jamwiliy ST lod 4 (55l90 sobas 1) Caoglio auw
Yo

(f Yo (¥ VAo (Y Fo ()

Sl 3 o 5 a JTous] gowwcdg 9 JTons! guw yaol 45 (goluel (i 8 o o Coomw g Liwgdy 50553 ,51 ¢ Jilio JSi Hlowe yo —Yod

R oS — alisl ()
ol = rals (Y
O R al33l— el (v
I
|=s,r shels — zals (F
g ol il Ry coglio b s olg8 il # « Ry Congliio o6 o g5 15T .o so 3L 1y o5 i1 yloe S yo5 JSCi Yo
R -5 O R, S oo HLid paol o 3 [y (g0us 4z JTows!
——WW—

L YA Q)
Ry -1vQ WY (Y
A (Y

V=5V
o (f

Flaw! oS ewglio pmlu 5 Caoglio plas jo (B paw oylgd 9ya9) JSb Hlow j0 -YoV
3 3R - R, O
R-10ZF  R-AQ ER-TO ) (
VAVAVAVA RY (Y
%RFYQ < R\c (Y‘
2R,-7Q

R, (f

Slawlro plail Joxo

< kanoonir 1Yt v jgel Kb 9 (il (9 32%5 1Y alado ol Sl o (g yoT >




YY - dxio e 309 —OT 1Y) OgnsT—<¥» 8399

Sl bl wiz B g A Al 98 oo Joleo Caoglilo 15 S 50 ~Yoh

RY’=TQ f=\°Q
Ys
vAvAvAvA vAvAvAvA — ()
\
R,= =\AQ2
A AAAA Y‘Q AAAA A B Y\
& YVYVY YYVY VAVAVAVA VAVAAVA ~ (\‘
=3 Q R;WQ
VY (Y
Y (f
VAVAVAVA
R _=\yvQ
b Car by aa condg i) aulS 1ol oud Jog @ Cumdg jo aalS g 95yls 41,8 (5,lue 50 alie ¥ Hl ) JSb Gallao —Yeq
! §0,5 walgs (G uaii 42 ¥ o) LY Hoi pudd ki
®_ oogel> = 559 ()
® Fpn— Fogn (¥
oRgels = )5S (V
by~ 72 — Fagn— e (F

&

o= )—M}T > o 1y (o0 4 f_u—w,.mi .l FQ Pl lbdi Sy Hlade g alie biwglino olod p ) JSCo Hlow jo =YY

| £=FAV,r=o (] JTows] g paol g guawcdg) S 0
Yo (N

On
Vo (Y
Wy
vw o (f

Slawlro plail Joxo

< @zistkanoonY 9ol Kb ¥ oy9il5 (9 2% Y @adaio (o )L JUU' yw 0T >




o — OLTYY Og03T— «¥» 8399

aado e : Gl 39 (s g SodS 98 B J9Sd g0

Y5 G YA gloaxio ¥ om

! geans &g 35 oIS Y1\
e co S e i & b FIV by o] PH a5 S 45 ol JS (1
S5 a Jo JsSse 0300 Bane ol b (plly oy ey 68 e @ o el nd o Sligal (¥
S o0 o5 ) 9IS e gy el SIS g 00 b ATy 50 oS Sl a0 (o9l 0S990 (o e (V
gdige b 5l slasSse 5l ()l o aiinol slagg oo ins slajl Jsl=e o (F
) (logY =¢/Y) Tuilcaw;ob 3,lg0 plas Cuwl GUT Glod ;0 (53b Jolowo diged 90 buidoylic &S w) IS & azei L -Y Y

(i il g o> Bl 51 sy gl 50 Jolro 90

el (1) Joloxo yil g B0 o(F) Jolomo 50 dunS'g youd 99 cdiks (T
el 35553 (V) Jodoro 50 oud Jo 50 51 (1) Jakoo 50 oo Jo 5L Ky (@
0,318 (1) Jokowo a1 S (6 bty (59 SN (2Bl (V) Jghono (sl slod o (&
] 0UCS Sy (95 095 00,5 dgins |y W) o 45 o 12 el badoro b (V) Joloxo (sicSTg 00,9148 (W
()5 () (f (@) 5 (¥ (COFYON ()5 (O
of PH ol dpuSg )00 ¢y99 Sl s $XV oM 050091000 (o9 CALE ¢ o5 94 o5 oylas 3l slaigas 53 Y0°C (gloo ;5 ~YY
Ayl Cdild bl pilyofod Giigs 4z )0 b HA sl Jolomo 50 [AT] b diged ol 55 pomigyind (g cdile 51 g cal plos
(10gY o/ ¥ g uuilgse o a4y ol 31 1y rasy 35) Seanl plas HA ol
oo F FIY (F oo F IV (Y /XY (Y F XY
! JalS o i (gl wdlsgo WA sl N/ AXY o™ gy ol by YAOC slod 1o Sligel 6,5 ¥ Jokmo pH -1 E
(log¥ =/ ¥,logY o /8) fomsl jbs dumsl S 555000 g0 ) Joloro pid iz ey Jodoxo
¥ (f Yr Y (Y Y ()
L S gy iy, Jgdirn i o a4y VIV 4 VY 51 id (oo Yoo oz a0 HI Jglxo PH 1380 (610 -¥1 0
(logy o/ Y,logY o/ 0,l080 o /Y g4 48,5 Jii yo YO°C L) Seww! jLs pH=1Y/0

VAV (F VOeoo (¥ YAIVO (Y VO- ()

Olwilxo ploit Joxo
< 7 o golr QLS YOFe G Ye) (5la I st (3903T Lo yod &l 1




o — OLTYY Og03T— «¥» 8399

E @/&f‘? Y& : dAxio

i) 586 Yoo/ VA oy w009V /0 0ZMLT (S b sl 53 Jalomo i & (2STy PH & sdd a3 bgsyo 15 510905 ~Y1$
S VE 519wl plus jlages yo X o wguis B pan JolS jobas YYD (pold o o b puid 0,5 ¥/O STy oyl 3o ST .conl

9 99— Sy x> kS ) o SBI5S bl 2l Jokne PH 398 adlsl onilo 8l (goumms! Joloxo s ol jom Sgan
pH (H=\,N=1f,0=\#,Li=V:gmol ") (log¥ ¢/ 08,1080 0/ V) (uuilsis e 4 ol 311 bodis 35
x‘: ________ YLi+ YHNOy —> YLiNOy + H,
| VB — Y ()
: V¥ =YY (Y
i i VO — YIO (F
I : >t VWY —Y/o (F

oSl Aok s il 5 slodia 35 Gabd —Y 1Y

i (5loy90 Joazr (LB 518 ages 5 agd BanS g0l S 5 4 jgT50m el g y9l5gm Sgu ()
e VE 0 YO € slos yo denSg o wasliy Yoo ) Jsls pH (¥
255 o)Ll 55k sl 5 S S as s sslital 4y olgise by Alez 548 Wls (S o sl slas p,l8 bl (¥
ol 72aS 0l s gl Jslomo (S 2SI bl 51T (S0l bl g Gl ciend Sy 2SI S STl (F
ool Cawyo p) s ,le 310,50 2z -YVA
Dgon dalgi odmo 0yl I YUY (o ailie, Jb Ll gug y0 @
Dg 0uro 532 g5 (BB 9 DLl 0358 umw Wil (oo by oIl 51 fw SIS 5B 4 ouro wl Hlade ST @
WS o 395 5015 (595 HE a3 ouro (49,0 (gl Hlows Lnxo @
gl o0 0o Jumw] Yoo Bl Canw ouro dunwl (40,5 (oS b S wiiud (630 ya0 Slge b glag i draslas @
¥ (f Y (v Y Y ()
Sl Cawyo cdbao plas -Y 14
B0 Y5l S PH 6 lges 005,95 slasassS S (A
g oo ddgi O 5o Jolomali gloos,glb (S 5kaly) Jolome b s (5)lome g loalg) (5 Sp,2 o (V
sl ety JT olys 552 Ko o sy (5 s 5 aaly) s, b 055 slaomngls 25Tl Jol slaos,gl b
Byle 0 )5 O sl aile ‘SiLmo.x;aYT OOSSL o (SShadgs Joloxa (F
(a5 30 5y 1y Jolomo 33 A 3 o) Failins ;8 15 dlino Bl o 0315 Jguz & 4z g5 b ~YY -

(Kp) g ol | loond Joo 8 ol 555698 3L AOH b ausy o ;> BOH (1
V/Axy e AOH(aq) ol S5, AOH 5IBOH (figs 4250 (o
v/yxye t BOH(aq) sl BOH Jolxo 31 piiw AOH Jolxo pH (&
Ll AOH Jglo 31 siiis BOH Jgloro j0 asidli gidgr <l yd jlouds (&
(@5 (f (&) 5 (@ (¥ (&) 9 (@) (o) (¥ (@) 5 (O

Slwlxo plwit Jxo

< kanoonir Yt ujgel Kb 38 (39l (9925 \Y adado ol JFliwis! Ao (g 4T >




é é”é‘fy Y0 : d=xio

B Ve : ol S 8 bl e,
AY LAY ébmz‘w

o — OLTYY Og03T— «¥» 8399

faileaw ol 3 cdlao 310590 o -Y Y
ol o 23595 0,598 (355UsS s ;3 (y5eal jebas a5 Cowl 0,STgn b1 (2 imeen I (SO o e (I
Wl oo il gy Hebods (s FamST B HLAS ey el I gL H1 Al BI L (@
S0 (ST polie plod L a5 ol pdy iiST19 655 oS (@
ol )yl Al dw wigm (bl JIo a1 99,10 (65 i (655 gl S5 (25 4 S dmS gigo (2,5 (&
¥ (F ¥ Y (Y VO
(Br=A-,Fe=0f,0=\¢ :g.mol_‘) 9l o yols 4y 35 plas -YYY
ool plr e b ey 558l58e 5,555 5 STl (395560 S 5 99 (ailend Jga,8 50 Ly ggeme ()
sl il o2 bep J55U50 5 ST I (ol gl ge jlod lyy slop 2 o (¥
ol plr o2 b 0S5 595560 9 9emST6d (39755 w5 5 99 )0 ST 4 039550 Slaes! jlod S (¥
ol b w2 b CCHLO s HON (S 5 55 50 oad¥lssS slauises sl (F
Flaw! Caw y0 o0l 0010 Cdllan 31 0,lg0 plus (aijlgn 31 gy 1) G JSTg 4 agi L -YYY
I)KBHy + NH(Cl > KCI+ ByN,H; + Hy
) FeCrOy + K,COy. + Oy —> FeyOy + K,CrO; + COy
ol gl o2 b (ASTg 90 58 50 Slgo (6 phogaS il el S € gozeo (I
ol () (f6STg (2031 99 555 (5 k0 gaS il oy il ¥ (D) [idSTg (031 99 515 (g pinga g s o (0
sl KBHg & Hy (550905 il i b Connn b ol o) (4STs 50 By Ny Hyp s KCI (g yiogaS gl g b Connnd (0
W10 LSS (6 0 g gl ul pub 00lo Hez () STy 50 g 00k dw ((I) iiSTg yo (&
(&) 5 (@) (&I (F (&) 9 () (¥ () 5 (P ) ¥ (&) 5 () (&) O
plas wibd ge b a L plycwi s 4 CHyO 9 OF, (NyO (ICI sbaaisS saignl sl yisdlcais slaxs 51 -YYF
f ! Caw yo akaly
c>a>d>b (f a=b>c>d ¢ a>c>d>b (¢ a=c>b>d (
(s C,yN, L O,4F, 4P, S, |yCl) Su5 0 JobS (g yob 4 [y oud 0310 alozr 35 sLowjlae 51 5550 wizz YYD
Clamlerrinninians Y] SR A s [LITOWE PR om99 JLSle yo»

% — gmb oy psUlcds e — GWign b9 xSl kol - COCly ®
V— QS saign Lot — 4ilfgs sbigm jlis - NOYCl @
Y =635 50 il 0355 0lauds — Wilowds ALBIAS STyl 4y 45 o9 Sl e~ SOYCly @
) (fF Y Y (Y Jio ()
C ] Gy ag 35 plas -YY$
A28l o a4y Ll (Saiy 9wl e (relS Ol ol cusls 0 STea jo aSTgs S Jlade (ial3El L ()
)0 00 oSS Lghore £ g8 rae S50 5l ) o) S35 895 Sldgzge gl BY )3 35290 (1939l slaeSdge (F
bior RIB! 5 ol sladsSse G akold il Al S las el sles p3 ST(T
L oSt s sl oo ate ol ol MpNy 5 MCly & j50a 65 M jaie 0555 5 )5 (alboosd Js0,8 & azgi b (F
25k MO s MOy gloss Jse)8

Sllone ploxit Joxe

< 375 (o gl QLS %0 Y (gl JI3u 3083 (390 3T (S 03 M;D




"Z’&‘fy Y% : dxwo

o — OLTYY Og03T— «¥» 8399

flm] w0l @yl plas’ -YYY

g on 4325 Foslw Slgs 4y (o) Ghlwle Blewsas 5 died 230 5 S e GBS 9 ()

Db a3 5 e o o] asrecen ) g eledzl csolaml slaan 3o Bas 03,5l ja adg jo S el Bawg (¥

LS o 00l Sl s 5 Wogee (2195005 (1 (3emST eSis g 59ll Sl Caato o (¥

318 Gy 595 5l 5506 Tae Jsb 9 039 (rrbliseg pSUl Elgel iz 51 e 5mST J5Sg0 o g 50T o531 S STy 5l Jol> (555 (F
ool Cawyo i s le 310,50 2z -YYA

] 3,595 1y gaw alads () wiiled (ylin ol (i gun dlais K5y @

el i I92 JB 5l dmS gige 0,5 55 JBz @

WSS 0 (59 (2 el il bl ded (S L) (S g I Jeole lrod el )8 0 @

g 50 (Gl Bk Sl sl (COy 03194 AL sl 35 i l3sl @

V(f Y (¥ A4S O
................. A ablcw ) ) s ,le don -YYQ

el @lis ol 5l a8 ol 5l Jol 0STss (25 b (3 Sl ke a5 il 3 p o wlie e 55 ()

Lol ugabis 8233V 505 50 (Gl 55, S o RS S 90 Gl Sled et Gliee (F

g se 4l anlis wile LaLS Slge Byl 45 iy 55 a3 (510 yarly cpms (glaSdly (¥

)l 518 0ogame (1 1o (yg3sl e (S ste 45 WnsS o0 Syl (st Ailate 4 (ygjsl 4Y ol (F
Floml G yd 4y 35 plas’ Yo 4y azgi L YV

s il zlsel s s A glagiyy O

Sgdco s gl il Slga 0 COy lade rals b (Y

s 658 730 sk 1o € ay s D glsel (F

J31 sled (52 Dlpeis ) yomie LIS 0 anlb cpl i 800y 92 (F

Dgdor (Slmo slojg, ;o LS
failcaw )0 oul lo Cdlae 31 0,lg0 plas -YY')
Db o0 b pan 35 cnl 31 Hladio dz Colled Sy el F1 g b Jgamo Ky aldgi 50 abd oo (LS daSTsd (2,5 b, (1

Wil o0 @A (o) Mgy (Gl o5 g 5 3l Sloves s (&
Wiy g8 o0 (P9 ygll) JSb )58 paie S (031 b (J9SIg0 sl JSb 4 (o
S0 ddgi 039058 £o5 Sy i SowwJLe ) 9 (3 B (59 0ed (S g I (0

(&) 5 () (o) (F () 5 (&) () (¥ (@) s (h (Y (&) 3 (@) ()

fil g0 Cow ol calla laS ~YPY
ol Gy (b 5 9 (i S5 559 (slaes 418 ples ()
el WIS 0 (slo slos Sl yoai ) a8 liaa 0 RS Ky g0 (lod slad ol yanis (¥
il a5l gl et 8,5 5 by e uSilin a3 B b 0 0,STem 45 aaSTego oS lake il L (F
Ol a6l 1258 (3 S g0 05152 05 1) (55505 (SIS (6lalS g laoan VT g lsie 4 (59,000 55 4Tl Lo 4 (F

QS oo (5,lT ey ZS g S lgie

Sllone ploxit Joxe

< @zistkanoonY i jgoT Kb 9 95 (9 925 1Y @adaio (ol JSU5 JUB' g 0T >




o — OLTYY Og03T— «¥» 8399

Sl 3 (S JL 5 g (orbo 55«39y 35 (2 30) Lo g 193l 8,050 « 25 cdllao 313130 plas” -FYY
Nigad 50 Do (IS 55 g i gmo 3 Juolo glrod ygl 8 (oaled (T
sl s e g2l S5 035 Sy b dunnglio ) 0 39 0,5 S B gaw 1 ouls S3T (glo xS (o
s LSy 1 b o S g (1S g | Jol> S piliis 5los y3l,8 53 (STbl sdisn Hled (¢
sl YL (Sl B gun o 31 0,5 SO (lbiaond £ gozmo 5l byl ¢ o ¥TS 51 o )5 S e (&
(&) 5 () (D (F (&) 5 () (¥ @sOF  (@s@M0O
T Cawyo g 35 plas -YYE
sl it hngil Tl BY )0 (59550 ke o 5mST 4 g3sl Joad STy 09 pdyitS 4 az g L ()
ol K25 5 Sy sls 55 33m S L SOlE 05 b Je i gl o5 2L Jaa Y
il SUskas g o loan ¥l Siugys 5 AY 55 Ggjel &5 Canl 00l Cge (5enST L dlie 3 Ggjl yiin sk (F
gl se Jodd Os i sladenST 4 g ools (25T SoaSu Lo STen oaiile (ol s32 99 (30 5 us, plin (F
(N=1F,H=1,C=1Y,0 =15 :2m0l ") Scanl Conyd o3 o 3l 3,90 diz ~¥¥D
sl iy 58T 31 (5938) g2 Al g B2 (ool Ll oo 5o (T
510 (FLaSG 52 daS gig0 (3255 9 03975 L I d Sy eolusbinl kulpd o (@
ol 505 STP byl pi 13 oS oz 1Yo gl 9o i YY/F 3905 coybin p,5 FI¥ Bl oy g (iiSTg 5o (o
! el JolB et s g Doy g (ommiid old gy (535 32 sl ol LWL BT (e
Y (f Y R\ ¥ O
byl )5 L35 (Jgo pr D9 o0 Sl i daanSl60 (1) 3 yid Y18 Hladio (CoHyy Oy ) 55915 0,5 F10 Jol5 Gl LS 51 -Y Y
1 Lasy3¥) (C=1Y,0 =15, H=1:gmol ") $o5i 00 sy of o5 wiz STy o 53 3 ol i iy STy ol
(C3H, (04 (aq) + Oy (8) > COy (8) + HyO(I) 555 4lg0 alolro) (nilysks x4 n 51
VYO — YE (f YIV - Y¥E (¥ YN —YYEQ  AFO—YY/EQ

A e i A ol HLAS g Lo jo ) Buls dijlge saSTy b \/V\g.L_\ SB b ylas 35 0,5 1V/F @il s g 5 -YYY

(C=\v,H =\:g.mol_\) Sl o0 Camwday 315y
C¢H,,(g) + Oy (g) = CO(g) + H,O(g)
OY/F (F V)00 (¥ VIS5 (Y FelA ()
oo gl oler 0039053 b (63LET il i omanliy 52 IS 51,00 )5 g0 4 3255 Jol by 1§ Uoleo il (KNOy (55faito YA
2990 33 oudbidgi Ny 55 519 cowl pid iy STP Lyl s 55 o0 aldgi' slajl5 ox> &yl 50 il p)5 Ve /A Lyl
(ailgtey oz amy ol 3111y Ly 35) So9ib o0 mddgi NO(Z) Jogmbo dmir g S o JolS' jabods g 0l 3,19 95995
I) KNOy(s) > K{O(s)+ Ny (g) + Oy ()

(Wges &3l b ,1iSTs Aolze) (K =Y4,N =1¢,0 =15 :g.mol ")
II) Ny (g) + Oy (8) > NO(g)

/YO O/F (F o/ YO/ 5 (¥ o/ YO Y/ AT (¥ o/ Y Y/ AT (A

Olilone plonil Joxo
< kanoonir_\Yt v jgol Kb 38 9l (93265 1Y alaio (ol Fliwis! dxivo o 40T >




o — OLTYY Og03T— «¥» 8399

é 6’2"7? YA :dxwo

PO om0 (S g st s B, S 50 3§ 00l &ijlge olro Gallao 1) ¢y S| 9 S gig0 (59 yied S5 31 (Sl > -YYQ

%
STy 50 1y STy cpl 50 oubiandgi 3 51090 0 B pae NO 15 don g ouilo SU ¢y jumS 515 o,5 v oeSlg obl 5o g

(N=1F,0 =17 :2m0l ") 5505 3925 BB 50 ()3T 5 9z il 3 oudd GASTs 9391 b (6,59
I) NO(g) + Oy (g) > NOx (g)
I NOy () + Oy (g) > NyO, () + Oy (g)
Vo (F Yib (¥ O Yo ()
] Cawyob ddao plas -YF -
A8lign 3T iy Voo Sl it L5 s CO S5 L (93 gl a5 5 e O
S oo ool (65)5LaS 5o (5590 0 S8 (sl (58 wenST Blgie 4y 9SS 51 555l (S (Y
2,5 oolatwl lg5 g0 oAzl ;o ol 909 ol Liels ¢l CaO iy
S0Vl S PH OF jo waibice 1=V L g sSUNYY ghls o] 051457 (6 paie oS (F

WS Vo goliuy cdy Ml G 3 59
VO G OA gloaxio s Y (omi
O] B T S) JU NS Po— B{C 2T VR S PV PR VONK 1| BT SN PUCTE PR VR T S e Jl )5 el -YF)
BUVPUL Y JU-J-2 SOV Jgee| DY PASY NIV PIFLIP UL: DU 9 ool olSiws ¢yl
Sl eSle,S — 55— s (¥ LS = oole,5 — (slosed — axilan ()
Ol —oole S — 5,5 — aslen (F Ol = 2Ske,F — sloggd — silen (¥

A Tl Cawyo ) sl le 3l olowi az bl jloges & asgi L -YFY
ol 438l G133 banmo 55 51 0l yb ol b 5o @
ol oo Lol A aiyl ) ol yo @

% ! Cerdio axo 519 Q 9 AD codlc @
il o b (Alobw) (S ot Lod o 4y Glaio Wil oo Hloged (nf @
Wl 0 53l coglis b Gl 5 3T o 53 el 2o S 551 @
V (F Y (¥ Y ¥ QO
iy STy AH il P, STy 003l 4yl (53 b oti andgi LoyS VKT 135 (5iSTy (o duuST S o, 1F 51 -YFY
$Ca0 + PO, , — YCay (PO )y (Ca=fo ,0=17:g.mol ") tceul Jsjsbss
-Afe (F £\ (¥ “FYe (Y “¥ed ()

el Cawyo 3y O Le 1 olaxi 4 -YFF
WSS o0 ol gy 53 1) BAIS L 5Lusgid g sl 3V (6551 esB195 31 oy (2152 Sge (I
9 Louas STy 15 loyF (6551 woldi 31 b o 3131 (gloyS yludte g oo plaxil culi Glod 4o 45 STy 4o (&
Ll o ol 4
sl ol por (55351 iy b a5 Col 00l )5 w8 Sy Sl s b (T (i Loded 9 (s (3995 (2
Dgio0d Adluo (ygolp buo b (2Lo)S g (2o s GiiSTy (B 2 50 (©
Dgl o0 @i g Glod byl (yudh Lodyed w8 L0 5l )0 99290 (5551 b (i (&
¥ (f ¥ (v Y (¥ VO

Sllone ploxit Joxe

< @zistkanoonY g jgoT Kb 9 oy9il5 (9 25 Y @daio (o )55 JUU g 30T >




i@ T P,

o — OLTYY Og03T— «¥» 8399

flaw! i8S gS piSTg plas GJLUT Glho ju3 -YFO
CHVOH(g)Jr%OY(g) — CO,(g)+YH,0() (¥ CH; (g) + YO, (g) = COy(g) + YH,O(I) (1
CH¢(g) + YOy (g) = COy(g) + YH,O(g) (f CHyOH(g) + %Or(g) — COy(g) +YHO(g) (v

failcw o Loyl plas 5 S5l 4 az g b -YFS
(sl Hy(8) + Cly(g) > YHCI(E) & yg0a <3 S5 55T9)

L OO b 900 31 ey J959—uS VAT 851051 & HCI Jgo 93 (655! b (1
¢ g WC o gO +IAFKJ Cawlposind STy il oS 2 51 Jgo S (551
Q © Mlos (3l g GRalS w5 4 basmo g dilob glod (STg plowil 5150 (o

Dy o0 Mgl (5 7S SloyT digh 3)lg alo &)gods ouias STy ST (o
] 50 03 51,5 Wigns ILST £ g0mo 31 Lrosids STy wgw AT & gozmo (&
(@) (o) (F (&) o) (¥ (&) 5 () (D) (Y () L) (D
Flam! Caw yo a4 35 plos -YFY
Dy ge GiSly dlade ol K5 crge Lo Ll ST (59 g0 A58 GiSTy 5o ()
Wb oo b i 5L 5 655! phaw b a5 Sl laps! 4 e g0 Jobo b e 25 b sl Ll yo el (F
wilbss Qp 5yles 25Ty T i s a0l Lo )T g0 o lgan b STy 5 (535l wgsls o Ll 1 (7
el 03518 5 0aim0 STy dlge o leyS (55,1 gl 4y il odas jsbas leards (1Sl ye 50 ead BT L i sle S (F
N i @ ouijlo ol 4 b o Jows 9 HyO(g) Oy (g) Hy(g) slojls 5l o8 1o 0 buign crunSd sl ;51 -YFA

\
JoSge o/ ¥YXVe" ) G5y S5t 4 Hy () + - 0r(2) > HyO() sy Gitlo wxl 239 oS Jajohss 01 51810

(H=1,0=1\$:g.mol ") (HyO(1) - HO(g); AH = £1/ $kJ.mol ") 595 oo o131 (g5 JsjolsS Sz (v59 0
B0 IA (F DO/ A (¥ YVIOF (¥ YYO/f ()
Sl Cawyob y 5 95090 3 0590 wizr ~YFA
Do plowil bz b LoyS astwgdld (yga e 9 gy gl (ST i b Wilgd oo (o Lo (ST SO (I
S 0 ooliswl o] Zl il jo 5 MU Glgie 4 S5 JL 5 (&
gl g0 ddgi Ol Jl g daanST(60 (255 3 (s ) IS i LT STy 5 (o
S 20 03l (Silgd gl )5 31 Cali e 53 iSTg Slo )5 (6 oIl (sl (©
2397 (0 a4 SS9y (ole 09 ) (5S4 3 b owijlus JT JeSIge Ll yo (&
5 (F R\ Y YO
ey W Syl g ) gl Ao YO
99350 54 0le S (sla STy (ST (s (s Lo Sl ile S ()
sl 22315 352y T oo Los (BT 45 555_so wiasgols (65,8 (ygal ey Lasms 5 allols oo solSim (¥
Sy (598 4 pais gl (ol ol Gl T J5Sse 4 Wil oo L o Cenl Ll 51 salite 2ol ¢ Slale 09,8 (Y
oy lys e 90 2 Q g AH cdle (lid slge (s Sis ail)d 50 o5 15 0 albols |y o Jlo (19,0 Sligime ST (F

Slwlxo plx! Joxo
< kanoonir_\Yt yvjgel S 8 (el (3,25 1Y alido (ol Fliwis! Ao w30 >




é é”é‘fy Y. :d=xio

o — OLTYY Og03T— «¥» 8399

Suilouds (yle s yd 43 LT 30 35250 ole 09,5 ¢ ) Slge I 3590 wizx j5 ~YO)

S Jole 1o ol Jole tasg>ay; SIS Jole S
Gl Jole sploly Gl Jole iz ylo S Jole il 5l
Y (F Y (¥ Yy f QO

98 30 STP Lyl )i 40 oo 0l gi 3LS pmzxo> 51 (I1) 5 (1) STy 4 dsannsly (LT g o 0310 G STy 4 a5 b ~YOY
3l 9 009 el 45 amy (I1) i ool (slo ) &y (1) STy 50 0y S13T (5o )5 Comand .y ol o b STy
(ilgses o 4l 511y iy 35) (gdd &jlg U iiSTa) Cumsl yidios 00lo oIS i gas
(I)CHe¢(g)+ 0y (g) > COy(g)+ HyO() 5 AH =—AkJ
DCSy (1) + 0y (g) = SOy (g) + COy(g) s AH=—\-YokJ
(C=\vY,H=\,S=vv :g.mol_\)
CHe-Y/a (¢ CSy=V/d ¢  CSy—Y/d ¢  CHe—V/o O
fluwl Canyd g1y a5 5l Syplas’ -YOY
ol AH o 5T ol a5 il tomo T o561 L 5 Los 45 Lo ypaly Slso Ban ()
Lol ol o (65 i b Sl GiluST akiles gt STy el (Y
el SRSl eledl el el an SIS oo S0 (55 g (ASTg & S iledl Jge SG (25 g 25Ty sLo S (Y
)l 1y 28Ty el (sl Y (5551 BALS el s o g oim STy (i o S5 L pnl gl il o (F
Sl plaS C(5,08,5) + YHy (8) = CHy(8) STy AH (F) G (1) sl STy AH & azgi b ~YAF

1) C(s,2,5) + Oy (8) > COy (g) AH, = —¥ar / okJ
MHy(g)+O0r(®) > H,0(®) AHy = —Y¥¢kJ
¥)CHy (g) + YOy (g) > COy (g) + YH,O(l) AHy = —A3-kJ
£)H,0(1) > H,O(g) AHy = +¥YkJ
+ve /0 (F +AS /0 (¥ —fY/0 (¥ =Ya/d ()

¢ Caw! CA..»).)U M)f ﬁ'-\f -Yoo
sl o oy 5umS T 51 9590 5 055 5 93 cumal Gliwgid slaanls 0 AH cwdle (A

el IS

l_g )_)lf u.ug_af\ Lf*}?—"" GJL.UT ‘ML: —\°\\"/\kJ1’n01_\ 9 _\Y°°kJ.m01_\ L:):|): w): A 9y 9 L}’“Jl t)’“‘>5‘“" ‘SJLu" ;‘ (V

el —Yov$k).mol ™
obyy 4 Hy(8) + Oy (g) > HyO (1) (aisly M ls s 1, C(s,081,5) + YHy (g) > CHe(g) (asly AH (f

2,5 6 pSo3lail gz

Sllone ploxit Joxe

< @zistkanoon¥ i jgeT Kb 9 95 (9 925 1Y @daio (ol JSU5 JUI' yw 0T >




é @/L/f‘f? Y\ : dxiao

(H=\,C=\Y,O=\F:g.mol_\) Flam] S yd 60 0318 oS 35 3590 30 w5 W, 31 0390 Wiz -YOF

CH 0] o CH
| Y |
O O b B O O
HO OH
ol CyyHy O w90 o (Jedg0 Jgo 9 @
Dl oo ($95S 9 651 JamS g uad dole slaog S l)lo cuS 5 ol @

O] 3 S ()5 — (25 W90 (SLaigm (10 o 3l Sl 399 S (SBU sladie b cuS i ol 5l Jgo S JiSTg j0 @
el YT gl 05950 35 iy & oS S

o — OLTYY Og03T— «¥» 8399

Y

Sl F7 b gl oS 5 (0l 50 ignb slayg sl g (guign yg pSUlcud Slaai SXLSI @
ol il oy IT 80185 gude (o yloz (g0 2 b Olgo (6 y09aS gl b € 900 S 5 (2l JolS (355 g iiSTg y0 @
¥ (f Y Y Y
O 9t =Y 55 (B g (B3] il Jg—o 32 JafekeS -V Voo 3 —IAYA oy 4 il g g S (S g (AT ST -YOV
OF lod qpupis 0T 0 SbS YIF @y 1) (uigr =) 51 0,5 ¥ (i guo I Juolo sloyS )51 9 sl 0,5 1 Jo5aleS s oyl
(C=1Y,H=1:gmol ) (Ci=F/7Jg7 2CT") ©,5 ualgs pudi (ogmundas 3255 Wiy 5 &
Ve DY (F Yo EVIV (¥ Yo O (Y Vo SEVIY ()
51595 50 G pao YN O, (8) > FNO () + Oy (8) iSTs 10 Loy YYAKT (STP Lylyds 15 55 52 YAo g (olsl 4 ~YOA
oo oy NO() oo wuS i 9 (1) SiSTg 50 LoyS VY / ORI B pao (3l s T Comwday 05 GiiSTg duw gor 51 STy
(O=15,N=1F:2mol ") Sogi s ouli (1385w Glostd suomnST o5 Wiz« Oy (8) SIS ylotio b STy cytl 5o
)Ny (g) + Oy (g) > YNO(g) AH =?
I)YNOy(g) > YNO(g)+ Oy(g)  AH=)\\fkJ
) YNy (g) + 80y (g) - YNyO,(g) AH =YYkJ
a/Y (f g/ (v Y/E0 (¥ £/5 Q)
Sl Cawyd 5 a3 51 Syplas -Y04
s oo ol 1 slos s bl oem il YCLH, (g) + YOy (g) — ¥COx (g) + FH,O(g) Lisly sl (O
el s g 3l el (B gm G035l 9 o Sl Cnen O g (ST (llaead (F
0331 5 ouio 18Ty olgo emily (53,51 Ol S bz olis (il slos ;o (Hi () + Cly (2) = YHCI(g) (sl ,o (¥

S,la5 3929
sl 5 cdl a oyl )0 eoisS &8 10 olge el aS Qils oo crlin ol STy slp 1) Qg 6JLJ O 84 bgls e (F

Wl S5 50 ST g Canl Jgo 1 JaSokes wizr ogmmduns 8250 YO (5lod )0 (lie (i g STy (ALST 315 Jgur 4 4z g3l -¥F -
PIAS U350l o 31 00l 3131 (Lo )5 (e bl omsy 055 Yo &y STy ploxil (b 9 0391 0,5 Yoyt U5 gl lnio
(005 0 33T Lo )5 J35akes FF OT Jgo O ¢ylaa 51 Sl

: BFVIYD ~AJA ()
Lot 0=0 O-H C-H C=0

- - BeSIYD —AVe (¥

(kJmol™") wigny (AT (Sl | FAY o4 A Aod FOV/OY < ~AJA (F

OYYIVO «-AYVe (F

Sllone ploxit Joxe

< kanoonir_\Yt v jgol Kb 38 9l (93265 1Y alaio (ol Sl dxivo v 40T >




S0 ’%@ N % D D D D D % % % e

Y R S S SN S S S S S S S S S S S S S S S S S S S S S S S S S

=2 [
S S

3

R

0
AN,

fuly 4508

S 3199 (w908
b3 | pammio ¢ b (o 26 (o0l 5 &l
1Fee olo LT Y

SN2

| G

IRGBIR

2y

3]
S

I Lall wiga iy e plalyd |

(Sgge oS 5 o5 )like (il po (o BLS BLS (b Ogola  Oldgu) JLaS LS 508 51 (e (5 0] uuma (S dal L ule dpus .
abla daatge o
Uiz puiie WIS colgs o gl (595 10 (e darossw (539 yubpblS (5 0 57 1 I3 530l ol ! OB ab) e
S Olalipms (i3l 59 5b 1S stin dal (puS Ghanins o 10 Mg Ud) Sazma (Jo 56 MaMIgS L sale (53,32 OlosT cplul dsgeone 533) 9 o3
695 Olra Ty B0 (SglS Syt 5 palb Joro (5795 i 2l wlS (Ko sges 191000952 segms 15 prinsl Iuaz WIS oy

[ Lall cagja vasipi o ol lisulp 5 g ol SadsisjS |

S lntito B 3 Jghuo Skl 9098 iy ¥ @30 Sy o Pl
VM GBS (B (ol (ppr dazma $oldia o5 40 e L pule s P ES
(2bo) e (ool il (ladiagrs S ) _
Olugin s3e s e o8 obj e
293092 Juslowd 9 0
W5 a0 dabld (5 Aigd) 0,05
sbblb (sgedosme Sogcin Jo> Sogaia Joz| ) 9 O3
S A
— S <ls doguare Ol 1)es 0Ll 1yg PAYSV.E FY=T |
rgv‘q 8 il Aluas ) cglandT duaus B B I
SUN [EEE YR Sl dame Sl azma S5 ob) o)
t: ‘ SAE debld t ‘g
S NS
S i
&: Sheme pledl o ‘0"
R f 095 Ol 2y
N '4 . }\‘
'ﬁ 6l doguane 42 %3 Jgiuo g
SN AN
S B0 b B3 Ugtaws opAiaily b Jlp3le 5130 Slygan b Clllan g )bkt RS
=2 2 [Z
AN AN
ig Szl 1ja) 1,Tamio g g > 7
3
o e Gl Ry =
SN SN
R e SN
e ogeil 095
Y P
IS; . =2 [Z
*ﬂ, O . & . . xﬂ 'S
S (e Bg) 2l 390 (ool Sy o]
§1 '
ﬁﬂ@‘ PA-FEFY 1 08) e als - APY SV - yubuds 5 Lo ya — o8] LA 1655 e b (o] q
= o
R I
59 59
=

A
7

e e e e e e e e e e e e e e e e e

w‘
(7
1
LK

KY



¥ dmio \ (03 170500 58 59 720 (50l 3) 23315 S0 908 \

VFeo ST VY GgasT \

(o O3olo) «Yr&y ¥ -5
(45 (89) gz a0 [Lio Sho 4] oo 55 [ (355 (0 ] S wiglas- o
o gl [5l] 45 (litrood) S 1, (o5 [5]
1y arlins iy B a4y b B ofiose i 31 s edd ietie YU 45 oS @isFlon
L gom doz 90 .l ol i ISET €aie Jo o 9 Aoz 10 poiie Cdpdy
23 Shad 45 A gy 99 0 9 Wi sn SET AT 5 € jluaily gy g >
) Gl s Jorie €SP el oals Bl Jad dwlid A 8 4 alex 9o 2
(o Ao & ol (€ ouliid lixe

P .
(L#J/’ 2 bl o+ (:“‘/[9)

(o ~ O, Jlf DE v

Ay, g fem Heored ol g il asli aiiles (i 5 ol VP AL 5T Cs pophe
A Ll ol ALl 0l 98 5 e orse Ak 9 G 4 AgSiles Cuu
O ol 2ly, g B S a0 ls o lil ) S pe S @l ad (658 9 B S
(W Ay

1599 glady ¥ 4

Wb 5 o lb L oj)lee 5 (it 4 €F o V1 (sloay 575 Sl & j90 o

(M0 dasw Pogin I )

(5w = (sgmsa (ul1)) Fra s -A
A ey o ly S 5 Galul KB AL 5 i )50 Con S i pogie
89 Sbay ¥ o i

Bgd e §9,5) blis el Lis S5 I Ay 5T pspie

syt Jobe LT IS5, D S ool

SIS 2 (ohagp Com )| AT LS poghe

(VA &b Pogis W u,6)

(ugien — (o pnasis) «Wr&y ¥ -9
A o7 6l agles 45 Cl oad 0 ST Iy &g 45 00 03,51 Sl 4o
00 03 9] Sl il 00,iS o] 4 jo iles 590 o oy ladl b iiion
808 oLl oyl R a3 g ool (slaglus! 5l (5598 4 55 €T» &35 4o

£ 00 ol o i

il el S iy o siiome b el | 65 g g ool Sllge abos (A
laslizily g5 a8

.Lfsc o “)..‘.a)y PRV ULQ.M;I C5l r2Y WA)I L_gle}o ;‘ (C

S ol JF o bl s ST oab IS 5 e ol <0 5 (o

(MF &b Pogis ¥ Lu,6)

(i ool (pu) «Wr&y ¥ -1 .

Srtilin 1 5 ¥ D glaasy 5 olol Syt (ygeae
Sl 55 & Aoy T A o pygiho

ol (55030 (la Kiwnls 5 Dlales «F» 4y 38 oy )0 €y b3 3l jglaio 242 gi

(9V @b (oo B (yu,6)

«\»Z&g}f -\

efatd i) 1(9)
Syl iy {2) Sam
b 1Sk () <
Gy 1lans (&) Con

(s p0] (pansa)

(@bs}ly i) F pu,6)

«\»Z&g}f -y
Lol Oloe> gt | 1o jlan 1 pslans
Sl 9 u..a :)l}/ J.JA :)|5>

Sl g e J3 ) oo |y 65z S5 20 9 b etz Lipss s

(Srasl lopde puaw)

Slr el by i
(5 Aol W )

«f»z.;é; -y
Wloads )5 yleys 99,0 gleosly 1)l ,SE
(oylazinl g el Lanseis (Ll yue glolio) ¢ Guie (gl w0 )laa]
Calos S ey 1) g s oyl w0y b i a8l

Oley 99,0 Jgl glpan o molas

(s = (sgwge U"Jj")

e - .
(o7 T ¥ g, 6)

(e ) Wrkig3¥ -F

oS5y ses Sl 5 a5 ood oyl B30l & (llgz 2 a8 Sl o LT ey g0 (slixe
Ol B s 31 Bl g ol s oyl o008 0 Sty 5 B 097
Bl Loty & oS oo O

(o iz 3 2D i 5 (5l lp il @ (Gam) jels &5 il ()
€0, LISaT Lo ) azg b g ol 00,5 )l el otle o Wlsmr 4y S
OO e sl el Lel €petiey lho il €Al g Conl s (530 5l 0 )lan
Ll 035055 ylo (s gle (gym 50 bge

e - .
(o7 T ¥ g, 6)

(P Usaln) «Fréy ¥ -o
S5 (9iile) g el (6K By iy 1o B o Sl Y A S
£ e ¥ U sy Y S g oYl St ) o5 e o U
35500 Sl g i

saine ¥ (slia b Lral oy oS 5) 0lS 55T (i ] ) KO S
(Polie b lral> savg oS 5) Gy

CplB SIS 5« bg,0P) oo e e =Y wid o iz =) KVPAL
(Wt Jyrio (5 5 <S50 loolly

5 S A oy Sl amd g LS Coy 0 oy S S =2 €T s
Elmas 2 €550 a5 €tz ad «@Wjar 5 Cuss glpas ;o « JL3lan
AL Mo G 50 Sy (loo3ly (e g0

P .
(P oygimwy F (g ,5)




¥ dnio \ (03 170500 58 59 720 (50l 3) 23315 S0 908 \

VFeo ST VY GgasT \

(o) = st 503 p0) A&y -1
ol a8l oline Joo5 gud 5 ol (golinl Jad «F» 4y S 0 «paiy
1590 S ¥ g pid
el ol o s,y (gi90l Jolao g plime Jo5
polidl = puls ol o €V &5 F
2= b ol ) VY Ay 58
iy = pad o8y 4 sk Py Ay S

(91 a0 o gy o yur,6)

(()Abo/[@lfj «Wr&y ¥ -1y

sl (M Bgds ) €0 (o Sl Bl Sl s

sl ot 195 34

) u:J)" oS ploaileys joim il ead 1o )l (B9 5 4S gy 0 (o
ol Gy 3 a5 e LS 5l SOl sl <o j0 a8 51wl ol 51 s (o

(AP g AV (sloaabs o giw) | qw)6)

(sl = Wao s cums) D&y 1A
o Gl 5 0l (S, 5 (S5 Sl S50 s pse
O Jolie pgghe €y S 10 5 (55, 99 5 (std) 00 )] 4 Diges KOy o
Lol AST 5550 bL g yalls og Dgliie i
ol S8 g0 couaBly Syo 5l palbs i gl g gyl & coy po
ol 4285 180 Ll 0 j90 sl cigrony 4o Sl ey oy po
Sl ad 318 o 3,90 €Ll 5l o0 30,8 leio» P Coy o

(4P i Popio  qu,)

(A @3alo) «Wr&y ¥ 14
s L fned 50 5 GRS i Gl 1) She il Sjgo Ojls poghe
ol el E D> g iy 355 oIS
093 HlallS ol ;S8ay g 0,5 Dels 055 L Lis (e )0 «TH 4555 pophe
oo
L oy ol calid 35, o laccss Jo loonsy ol lig e (sl ws¥ o0 yol2)
(elbn G350l 995 JLLS 52 5 S oo 5l 5 51, gl
3950 Sy ¥ T
oile 3l 55 S e 5l ey g Jlds o]y jo Sladile VD 4555 popae
Gaion 5 e A 5 55 (g loms 4> EiST e
W5l Bgdae | GlalS i jg, j0 Bie i Y 4G5 psphe
(VO dadw Pogin | qu,6)

(ap) = s o i po) FrdgyF-v.

el 595 slactoPl g b ol (6 labl o 55 S i pogde
15590 slodis ¥
Ok ol dlauly 4 (a0 )lard 5 Jlog (l)gd o (6 P &y S
ey il 42 5 0933l 5 0 )95 (s (5 VP A1y3E
oLyl sy L8 5 e o el bl Py a8
(9F daso Pogin d u,B)

(s p0sl o pile puwr) «\»Z&g}f -1\

(€ 8435 5)) 035 Gees 5 i 0955 33l 095 kS
Solg ke EV g ol Saimsa] S 1 S
(@ &5 0)) ol il )| s
(€O 438 3)) 095 5 o8B «035 oz 0,5
oz il e oz o ol SN
(wba}lg cead) d pu,5)

(s /0] (usa) DAy 1Y
Loy ] s US55 O slalale
(6590 358 = (bl gl ¥ &5
(o) oz b G5 oy € (25,0 3L ) (e (€T &S
(A8 oy (s ) canls «— (05 Clb) culgs «F» 458

e .
(o Yol ) 6)

(ol o ple pur) Prag ¥ v
ol J1 Pl 5l g8 onjolis b,
S5 o dezxe 3l (g 51 Kol by
oLl dsgars 5l (6 31 Kplods; oyo?

St oy 31 551 € ST G

(V6 07 sbariao gyl fy,0 )

(dﬁ{)/) = (s linio (_;‘a;/") «‘»&..; -\¥f

o8 Bl Gles 0 A g« WS 0 S 05 deds S o el g sk
i | oLy Jlade 5l slome €anod 5 L po e 5l jlome €l e [ iz
O 2 090 ez 5 5 o5 5 4 b e e (Joal ad)

e - .
(odp T g 6)

(Uw‘o/[eb'of «Frdy ¥ 10
ol ol datr 588 5 o 5ol b (e | 30 e 40 L35
ol aidls b sl 0gzg 5l b
15590 S ¥ 79
Ol GlsFanss s peld s Ll (e | gy 5 Eb €= oz e €V A58
i 4l (g oy Lnags oIS s 42iS 0
L ad¥ 5 S5, (B Jdo sl il e [ le e S il V0 8
Sl s oo b 5 IS R ) ] 5 s
05,45)56)&556‘;“ o el s des cpu | s = S 1jlme FRA S

ol didls ol Lagiesls 1)

e - .
(odp T g 6)




f dnio \ (03 170500 58 59 720 (50l 3) 23315 S0 908 \

VFeo ST VY GgasT \

(UM;)—@U{M‘:“ Jb) > &gF -YA
L 4D /e omd a0, Ko JLid [(F 5 ¥ sladn 5 3)) o 5 K paalss o
8)) el jomid oS o)Ll ad [ (F 5 Y slaa i3S 5) cuas of dnl K yas

(¥ 5\ loay 3 ) ded¥l oY1 ¥l ol < ol slacaes | (F 5\ (slaay 3
(s4)

sedlw J}é o 3&:}

a5 Cal gz Ollgs oylojslain Ygono S o Camme Jloddz a0 3l a5 K
S8 53 Sl cnl g wipggel | 4z 500 52 g WS (00 (S5 banile o 5 oSS
Sk 90 53 wunsl 00y B canlio cinlog cpl sl 1) Gliglae! s (g2 caitud alo 4z 50
Ol 46 aS e ol 5 |y otz j50 slaails Tl o5 Cos slisB aily slo Bz o gl
slass g 3y9lien g eSS, O s o 59y (2 Sl 5 3 5l Gl g s
o) g el ol oud maz | asl B a0 1) ] L iz oo o & 42590 3L
125 806 5k gl ol o5 Lz a0 )5 s> Jlgiaz 90 9 0 0m S5 g0l S p b L, I9)
S5 ) 59y 45 Sl Gled Az ge 895 05 ol o 05 9 0y RIGE
S o 3l a8 (sb (oS0 JleSaziee Ll e e Sy 5l it sk g WS (o
S o oolitul sl 4y e 50 hatly 83 5l 5 3T sed Gl S8 515558 el

228

(59 pa (e p0 puar) «F» &y ¥ -va
By oldoslasl 4 o ks sy ol 5l alie glash il ol «F» 4555 o
ol oo e il a5 €IS o
NN
(W5 (oo (S5 @8 e (§9 1am30) IS (S5 (e (59 lgioes €V &y 38
PSR ) BRUPY DN S JURE VISR DRSPSt N = U PP FESTVISVIS ¢ 25 Tt
(WS o0 151, 5 Gl )b iz
ol e bt ;0b) WS oo 4055 55 ladile i aS ol Slgas ol P A S
(cctio ) ()97 (0 4z 590 Latd

(Sl po (s prs pyan) Fr &gy -v.
TS (o0 S8 (33,93 50 ez j90 4 Sz Az el A Jlg &5
gham! 6,50 ez 4 058 o el a5 oo lass el Canyoli Y A58 o le
3,105 olass Slol oath 4z e o dasly axdlas
3050 Sy iF &2
(eome) 1 5les )8 cumme g oy Sbj V> 458
(@) 1)) 0979 (b o (59, &5 (23 @wlo V> dn 38
(o) | Bosskr 5 30 59 5 o 5 2l la e ¥ 238
(adles J75)

(59 pa (Ao p00 ) «P» &g ¥ -¥\
waiedls e gllae €locsl 55,5 o] Koo glgl 5l s s Jlsaz e o jle
Al oo Cow ol
35500 oy ¥ &2 5
(qeoeo) oz asls a4 Wlgs o jloaz 90 VY 4558
(o) ol az j90 50L5 Slass ualy 4 B Jlg3az 50 €YD Ay 58
(o) byt i 54§ s 1 e el (e stz 0 i35

(adles J75)

(9 po (e pata pu) > &y ¥ vy
ol €pad» 7S gaz (asLi) € lad¥ ol Co job € io»
(el Ja 5 (5 po Jota?)

(59 pa (Ao p00 ) «Pr &g ¥ vy
ol T Jgrin ool oal Jad 5l am a5 €Ly &S ] Syl «4loy alelsy

(el Jas s (P po Joly)

(UG, ~ ol pdn V6) «\» &g )F -v¥
L €ogd oo i abilae 12 0bL 5l QLS00 des (logul 10)le dor 5
...) 25l Jsme b € ok Jab oz (o 4 4z

3,10 axtd &8 o o Jadll e (59, ¢ g Cenl Al O joas Uil izen
(s byd)

| (FsD) Tk |
v
(@LLC;) - (2l pdia JG) «» fq; -Y\
(0 ,S5) Jto? | (F a3 5,) Sl 00 00 e 08 1(gpme (ole) o p?
QI A e o 18 g § OT 4 13 ol J28) a Tgrosaldr | Jo SO o e
[ aS SLuS «epddh | GLe o Ulea €D [ (¥ 435 5)) 3 )la (395

O asglas gl a dll ygs o /(g ) slaan 3T 5 ) Wiy so K (ygeasd
F(¥ 5 Y GladyS 0)) 0,8 anless Gl w81 aimlyse €( it Jubituns) lgalsy
(4a2,7) Ko Sy e (o S5) Lo

(a2~ oart Fs) «Wr &y ¥ -vY
A gl 350 | T GUD (V&3 o)) wiS S5l e ¢ alsug o
[OF a5 3)) pon o5 oo any sl Jlasl come 1) 835 5)
Lis yo ladl (3 [ (F a5 o)) 1) Loyl pols alowl lozlad»
(ws,) iloads doz 5 lasls> oo Sl)le F gV loas )5 50

(o9 (U i ) P &y vy
LSO /i oz (F g ¥ sloaiy 35 0)) dgz oo ()L € pmnins?
350 9 e (S5 e | (V5 ¥ slaainiS 3) G 6,51 51 izl
€oaall B [ gleale (S ootz ) 1S Lol Gany 58 2o [(F a5
(a0347) (V4055 0)) bl (30,5 Slys sl

(OU«‘:;)—UM"-;W JG) «¥r» &g ¥ vy
(oS 5 B K (0,55 oy S ) Claie oo 15,8 s (el K pion
Sloas 35 2)) 095 S0y ol *?)3» TV &35 0)) Shp e o oSy 60w
(ool o> 15| Az [Coles b g lon b oSS b ol [(F 5 )
&l K oalsi I (Lol « Sead ol ‘;,:;;)l» e 4« iamd] u-'9> sl
5 e Kl 9 [ lieiss 1 elaeYl oo [ (F a 38 3)) oM sl e als,
LS o=l L lie alas» [(F 5 ) (sloay ;8 0)) 0,5 old 1) poye )5 Jxdes |,

(22/) (V&35 9)) 6 ol b e

(2]~ oart Fs) «¥» &gy -vo
5 ) loa ¥ 5)) 4 ol ogal 83y Glen ol €l SUI slall ga 1aa»
Jelie i jtie ULy plal [ (F 338 5,) a8 o 390y allanyy / (F
amo? [ (F A58 0)) aiS e aad oaid» [ (VAL ) glows,s ol el
WS Giala b €l guSe ambzd [ (V4G5 5) Lialbaz g IS0 «asl b
By oy Bliae g e (g 4T Cewl 039y €0 ol gBly s Capmlizn)

(a02,7) (a5 plo o, sl ouds Bi> o1 g

«» 3.9_; _Ys
1890 bk F u i
00 039y )] 8 daz 5 g Sl Jogome (oole Jad «azib Yy a3

il oo €l

() = Ar I9)

ol ool slias 4y €335 T Ay S
Sl Sygo sl padas a5 Cal Jsgome &5l € S5« &L
(G Dy oe Ao 5 K39l

(ppissy = spa] espl ) «¥r» &g ¥ vy
lawiils cod Lo Jg el 525Lw ) 59, o0l 9 ] o doz )

(40s,) sl pu3 Cpg? g laie sl opl jo «liay a3 g




0 Anio \ (343 yain ¢ 5 005t 20 00 3) 03199 (o 908 \

VFeo ST VY GgasT \

«¥» &g 3F -FY
ROV HIC 9
A 509 oSl 1o S8 KD 4GS 0 Wi he plle o JEws jobdy V¥ &8 o

el 0 S5 3 g Lol gty oS oo o [y sl b Ll 31 5T 4io mcy
(VP 6 PPaaso ¥ Guyy S35 5 i0)

(a5 0)

(apd = <17 Sopd) «Fr &y ¥ -FF
59 Gl e LSS wiglas oS sl cpl sl ez GFB s wiglas a5l cule
(Sl (S Cdis g ol

£ . /v
(1488 ¥ (w,y ¥ JW) 9 @x2))

(s = il o) ¥ &y -fo
Aol 1o 0 el Bmy 2 ] (50 5% sila Bign o8 0,8 15 ST 3ae
el 5 SIS 853 5 LA s agry e il b el s a0 ool e
3 b plSim @y wiglas 5l s 5 (69 el Sy g iy domi € el

P 7. ST
(WMFPasw ¥ o,y & JU) 9 ) el wplglis o 0b;

(s ) > i3 65
Se g il uyd cpl K0 LT s g O 3 lge g Cenl azmo €z w5 lge

993 s 8 09> sgwna ) gl g 00 (093 o) S sl 4 U S e Gl

0955 Sl oy ag)l ST cyo Cul P S s gusr i ighiss (glacled 4 |y b yelg

ol (ol 55 LT 8,5 095 Sgims ]y 055 i (sly a5 1y (5 o) g0 LT DS ale

el 03,5 g5 1) by (3392 8o g S5y o5 «€{Ssit g0 o 5 €0 4 5} Sbbie

(WP daio 1 Gy ¥ S35 5 o05)

«\» 3..4_; —fVY
s s nly 5 cll st s el 8 eyl gl 4w ge L
29lokeebl Glasl g a4 (B el m Sls (B el g el (>, il
(FIgtPiaso 1 oy ¥ 55 5 (2>)

(L glo, poao)

el iso il g

(olu) 5180) «F> &3 -FA
(ol 4ls?) 3,15 3529 ke dlal) g olazl g (69,8 any ol

L bzl am jo Jae S50 oy o lal €l sbgl 1S gae g (sg0e lgdsus Y-

P s, . s e ..
(o g PFasw F (w, J“’L’J;u/'y(j{)) .o)laostbQ:JbubﬁAism

(5> o] > &y¥ -F4
ezl o) wil ol uilsd sl cwss o sloizl glaolys 98,0 «CP o )50
alige (Sais g gl 9 an E8 2 g lapldl ad; ol e ((hoe w25
53,5 oo gkl
Sl )l a8 o )ls 5o (hos 295 (69,8 W) wge Gl izes 20 050
gl (QgS g 0y sl (5 AL s Wl (0 BLES (S5
2w j3b 8 lg0 22y i85
LA s G e dll sy on o) e 9 855 4T 4 az g b D 50
Lo 5 0laj i Sagml 5 o pllim 5 (b & e oo iy ol 8,591
Cowl oyl
D) S0 Sl 0 ady) G (SN K 550

(KO o FE ¥ e sboasio 2 oy ¥ S35 5 ta0>)

(5o (lasol ) «$Frayy-o.
a5 oS sl nen gl oShae 5 shae lgases Y el Cpdll Lol Lo day o &7 5o
ST L aS (glasss an w5 Canga |y B0g3 pedd g cpe cpaid t3l0d 15l Lol
€asloas 3,9 85 Wl odal Lo (gly a7 B> cpo &y Ul &Sl b oS Sb e
Sl ol oo L Sglae 5 iy 4 Wights 5 o liage iy 3 41 Cblie
b et S go (s S liadis b (giwgs Sl |y (Gaumgi dselr 5 90300

(P @sw P,y & Ju) 9 @) Sloay,g 325 3> (po

(9 pa Ao pato ) > &y F -vo
Sliie a5 wsiliol e o L €asS o et dae 4 90 5o €S 5 €Tuip
(0%15) sl €S o KT S T ol

(o) = spa8] sl ) ¥ &y ¥ v
ol oals &dly «Basaall? (gly Baoge a5 il (5 0 «olicly
R0 gleayy Sy
il ge J2d a5 ol s« Jymen O\ Ay F
(el o] adl Blas «du joor) ool Blae g 15 €Ay «Y» 4,58

(MUas glsil) Blas & 5 ol Bgoge 4 a5 Canl (g5 € » «F» AL S

«¥» &g ¥ vy

Gl Jorie €55 &Y 45585
1,91 S 30 s |y (23515 (3lhe 50 Sy 8 pmie )] Calie i e dez
(s ¢lil)

() = Ar I5)

(ol pauns <)) «¥» 3..4_; YA
lads Ll 1,88 4y L= cpl )0 09250 salde 51 (g )buws YD &5 4oz 5
ol o3 1y 3T Jebb g ol Jamme alox Jad oS col ly

(Mg glsil) Ayl Jeld 5 s polas aiy 35 ple jo ba Jad

(WG ~ ply pudn H6) &y e
sl GLaai; 8 c8yiy 4y polo g 0y o5 (alSin 1S Sl ool s S50 50
RN CTPS QU PERRTC W S
5 o0 ool & ye 1) 10555 oo sobinul € i (> 51 (s lgiel 5 el s (6l
CSOPEL QU JUAUICIN F S WEC SN i (V] W) IRV IUVSOY. EXWITS UBNPLIE 25 CUJL 3
S oo Ol | 0L B gl ys S8y 4 3l g 5w (s)leul
loay 5 plo oy n
IS Sty Sulageyd )3 5 IS €1 &3S
IS o0 ©8 i Salagwyd ) 58 QLS o (TP Ay 55

(tles ¢lsi) S (plss Cdpiny Sulage;d )3 SO g 8 P2 iy S

(S50 pa (A2 poht paw) «Wr &y ¥ -f.
ple jobay |, (ham oS> a5 auS ascin |) €W a5 ool aaS Jljw &9 5o
Al oo Kl o P Dy &y i 85 G Aoz 5 AT ol o S &S
0,55 3 e ol S5 €YD 5l oy PP ALE 0 S e 5 SIS |, pokms b5 oS

(Mos ¢lil) oS iz o Yy sl okal
ST
—
o a7 p0) «¥» &y ¥ -F\

Srad G Bk S S (1 nj Sl o5 0 g Sde ESlle 0wy
o da, 3 4T a5 ol casllo iy b s o)l |y 5oz 0T 58 e s
ol €ulaz ] 5l el e 0 4zl g g lons] o a4z 2 Y1 3 L 5 Slglawdl
e g (e ot L B3 BT 0 02 £5090 (nl 5 995 o0 B sl ZaYy
(R daso ¥ Gy b S5 5 ey) el 00 s €iml aaS> 85,2 Vs s

(5 = s a5 (o) > &y -fy
9 € J53y07 55 45 G e (nl o oo Sl sile B0 oS (9) (o plel DI 1
el 0 0Ll Wiglos gy, 4 55 € e IS Ty 9 0 &1 4o
5 St 55 St Sy 5 (g L Sl Gl o e gl o5 Ll )
e o lolal e 0 B pl o wilgieel o Sl @ S lBglne
Py ot o Wglas a8 Casline (pay aSh s (5,500 4 dighis <yVy (5,351
ol 0013 1,3 065 CuVg (glyxe g yramne
(F+ 0 IA soariw « s ¥ S35 5 005)




$ dnio \ (343 yain ¢ 5 005t 20 00 3) 03199 (o 908 \

VFeo ST VY GgasT \

«» E.uf vy
A4S 355 o 9,0 IS g aSL 8,138 o azo Jlosl oled 4y ool €D 5550 3,

(las) g

el o0l pleil 1 Lmdl BT
Qa3 e ol by ade )50y 7 le> g Lasl s 50 s,
ol Glag> clo £5,0 WS g woled ol clde P 5590 0,
P 7.
(VVsV¥aaso 3 )y d S35 5 o)

([ = Jojis 188lg) liopule) ¥ &y ¥ -ov
5o plol ety slalS af SLuS gl sle e sl 8y VA &1 4 013
oy ) Sl g8 (35 g8 (YIS o ) L3 a1 (1 S o oS e
€S ol il ST e o aitn S Lt s (s

Sg2rg S (D5 Lol 355 oo BBy (o Sl (slalllad 4z 5 S pe 5l
Sy JUoS 5 ples jsbo |y ol (g S e € B9 g £, (o &5 e
& JB gl (B0 5o 13 259 salys o (yprage 85 e 8y9m Voo 590 LT
23S e sy B Lol 51 (S 5 o o olSST 5 Lo Bl Joel AT 502
s S 5 5 38 131, el o plosl ol Lae o8 sl cagls £ Lo 15050
G o S 5 el ol Lo a4 iy clolis e 4] ol jo a5 S s
o plol 2538 45 5 o Jlee!

. /-
(A9 70 sboaasw VoOw,s d JH) 9 1))

(55U o1 > &y ¥ oA
ol b 3 Sl 5155 e ol 3 1 oy a3 0,55 e by o o5
Lol sl 23T 30,55 o 50 ol 45 00 algs Kad wg oy Lis cpuods 10 ol Joo
S Lavosyy g 0 o0 Dy 31 oz 0)ls a5 alKim g 95 soi K0T 25T Lis o
IS (ool ol 099 5l (25T 9 93,5 o0 e Joe (b 5 Sl 1990
o ool Lol Lalls calodl Jlgal ST 0l 0 2055 &1 0 4295 b e
ol 52 ol (5 311y lasz Jlsel 95 0 45 S8 ponas Cpslas 5 LG otishey
Pl €l Olig 8 (o351 50 (6995 41 5 Wipse 58 995 #SD o (T &S e
el s gl P el o oligd o231 5 595 & i Jbo b & ol
.Q’g
P ..
(Yedasw ¥V (67253 pl (_’UJ/ 9 (y{))

(5,900 posl) «¥» &y -04
5 S ol (gl il 4 a8 lag)T S e Cule, 1) 595 age g lailel a5 LD
Cig so 4ol ool § g slogl ;0 i)l cubilge sles oS oy
5 Wlomsl (ol g 457 (g 5 (60595 (2501 42 ey Sl 95 SR
el 00 o0lol pudite (5 5 Cenol Cpan)
(Miaso Vs d 55 5 5)

(5 ~ Usjcs 889 lioule) «Fr &y 5.
Jlosl (ml 8059y « 5 p0 bg ol lusl (Su33 o590 a5 dgaome ( Jlos! 5l S 5 diels
Jios! 5l (o 8335 Ll o5 5 @) 039 5 jlod il Jlosl (aaisle B1) 995 o s
ol S o ST Jl i 2 3Bl BT o b 55 bo > oy 2>
() 9o (Bigel (K00 a1 (sashe e b s pas - OlS L S
B 3,8 oo sl 2 093 31 |y sl plosd il 5 a3l oy g 0l 4 (S e i 5o
S 59 Jlosl ;80 50 oliF el (Bl assl> L o3 o dale puy g oy ol BT 3
g g () Lale slasilune 5500 0933 (59 Slde  j9yje; 5 39850
el i el ) lbdises csslome (sbisb 15 () B3] 5 anlial s
Pgbiss 55 Sy 3l o (5 0 el Big (b i g &S
(9V 5 99 sboaaso O () | JHj 5 005)

[ ) swssoe |
v

(plui] 49a0) «P» Z..!; M\
ol 0395 (S L3 10 4 (590l S5 L e BT g 190 3929 o 4 5 50 ol
2slse Cowdty |y HBLE 3L oS g IS
)3 BT 5 j50d sgg 4y o)Ll 0y Kiz (JS02a0ES by jraly (S (s
(7 5 10iaio 0 Guys | S35 5 025)

iy Jlos ol Bigyg oSy b g o Ll S5 g0 a4 Sgaome s Lo T didls

4 €y 13 oy 5l (S 5o a8 olSST gl ol sl 131 259 iy i & 5 05 o0

o s ol Sl am g 56 Lo 6T 805y Lol ST so 0,81 5 oy, 12

Eae Jlos! g il (gl anal 50 0y b S5 G oy a5 o b 5 ile e

o ¥ Ady i 8T g0 ls aelsl el 59, b gadge (pl g 90,5 0 03938l 5 i (]

Sl 59, 4 €l o5 S legS 5 (e oS g, 1 53 bl 5 2 V1 i 5

RTINS FEE PRI PSS PN Y

5 033 [ S50 ] S azrl @ 050 00l 5 ol @y [2ld] 59, 01 0 5315

o) 85 mme Sl g 0, o)Ll Cuald 59, 4 €l o0l 3 [ 5y 5l oy 4z
il oo Sl ol pgd Caond a5 Cul 3B Ll

s . 7.
(YO 977 9 70dew F 9 O slogw,s d (J¥) 9 (12))

(s 5 D ka3® or

ol U oo o2 g ol e S (6D ouilem oo 5815 50 YA g YA VY LT o

b 5l Lo gl yoa )5 sod Sl 855 Cangs lgic 4|y ased (B (B (6l i o
Coailogl las

P 7.
(VAdij v Pl UJ,U/'9 @{))

(>4 o] > &y -of
Pt T Eom il o 9 2 Ay AT 5 €gind oo I8 Dlie Sl 29
0353 0,90 (LI 0 ded iny (g oo 4SSy b Ll a5 sl (639, € g
ol 515 ol o it 0ij & 1,3 e ol ol 3 5 igdh oo
ol iy, 5 AT 5 00 53 il gy ol 515 S e oLl bl o utlid g
7 59 09 15LS Loy gl ) 5025 5 el LSS 5 oqll e 025
aoas e Saled Glialal g 058 oo P Lo b laalacens 5 i on e pliiles
g olals jgam dadly 5l gLl oy slael Colgs 4 a5) €uslosls ploxil a1 556
OS5 o5 ez il oo Al o mo (Cel Lo sl g0 Al po o plalyS
illel o (55 AsBlg) Cuald 59, Cuitg 5l a8 W puinno)

P 7,
(VVoV o7 Odsw « 790w,y d (JK; 9 (125)

«Y» 3..4_; .Y

0575 Jas oS5 b gt s 3,50 3 45 s 4 el 3 (DS ol
959y B QLIT 3P (S pilacdiad Jlade oz ioly Fuly sy

(a2 Qlwsyaw)

Caraz 2 ol 00 3eS 5 59) 4 o (S5 39) 95 2
0528 o |y il (S8 oS Sl Blam Disglo b o sl 890 5 25 (T
fa3g (rdg azr 0 Lot b oo (Ul Sl ailos S ot (i gs o8 Jlo 5o
g ey e iy (Gl )0) YD SE a3y s (e o Lo saitiS
ol B 3 Ll 5l oSl e €SS O lge ] 40 B 045 00 S

(#h s & oy> A JW; 5 )




V dmio \ (03 170500 58 59 720 (50l 3) 23315 S0 908 \

VFeo ST VY GgasT \

(L;{’/”’w/u;““/ ,904)
4 O $lp s oobel oLl des oS ol cias S b dles dax 5
€aS O Canl (S a5 LT b cdibge o StubgS

alas (¥

elal (F

Coadly «edia> ()
SRy oS (¥
(©07l5)

((;.‘.’/”’"’U/(;w/ /944 )
Sleshas lanl Jelw plo jo Jelis o3l g rales (K250 talan Loz
€S (595 slad,> DU el Loyl g (il

aable (Y oldl g opledl (0
S Jgal (I (F oy (V

(@Uffls)
2o 3ol o da> 53

WS e ey g lusl Glac )5 L) bgas 5l g ks Ai30 g0l5 o3l <039 54l
ST ) aan U5 Sl jhas g iz bl ol algs 5 oaboslizul Sazudly
PVC a5 oolfin .sloads o0 ais-bs (PVC) a5 g s plids (Sudly 5l Lo 57
(stlood Olg 025 STy 51 (S Sgdisn 97 O)lg pin (ailoed Slge 09 (oo 0lgs
JSie 0ad g0 ailid bayludl jo ol yw Jole ylgicas a5 Coanl (S g08 oo yidise
€Ay 20 = s g 3285 w3 gid g0 as-lail y90 PVC oI5 289 a5 ol ol S0

s BB 5 355003
(o zho) Greenpeace .o s 5325 PVC glac,5 gl 3%l pol> Jl> )0
5 1y €3 85 L I (gl 55 Sy ) e Jab o By 5 il

«» 3,,;“; _%%

«F» 3.9_; v

¥ gl ol 0b3
v

«¥» 3.9_; -$\
ol 1y a3 gn 535 98T (IS B3| plaz e alex dez 5
5 eseloiz! lacaamdye 10 50055 b bl )8, plkinas ol 3l 45 canl ol
€S o oalizial SladS 51 5138 [ olasez]
:w)éwm
ST 38 5)) 8950 ;LS4 “MOTE” 5l s o)l5e2 “than” a5 s s
ko LS aSly 05 (o5 D90 (Slamlie (S 5kt ez cnl 53 K0 Som
5 eledS pogdle KouSy b bls )l 60,3 plfands ol 3l a5 o )ls 0T o050 ol
Ol 50 oS o ooliiwl ji 0, ud g b Y w0z OV asibe olaje
S oo Ol (s ) pspde (nl €T A0S Lo daasy 38

(s piw! dlcnas )

(ol Jf

(s 60 > G35 5¥
2 gy bgi ) SeSg il (e gian 8)lsale (gl a5 Slej 5P ales Aoz 5
o3k 3 Lid ay gSls g o lonle w sliad SglS ] f5m s Dby VROV Lo
«ailonds
:‘sn)épanﬁ
ol ad, IS4 €ley Loy B yod lgieas (a5 By 5) “SINCE” (Jlges ol 5o
L5835 Lo gy dhos) “SINCE” 5 oy oz o oVl w3550l 50 Yoaro
3,) 9950 LS A « S Sl flay canl dlaz 10 g 09 o oolatwl Coolu

45l (aLS 83le S5 L 45 0ud sl ey 15 Setdly o 5l T &l .l 03,5
ol - Oad oo 43558 CawgioS plidy ols SIS 0 olo dw 3ga ;0 )5 ) 09d 0
ko [olostol 20597 o0 plgd bagy)5 PVC @)l5  Jilie 10 .59 00 3l SlS sons 5
a5 a5 jolo |, s lS 5 05, S T 51 lasles 51 (ko &5 Conl Jlganel s

Jgrie lacsSuliy 5 «laolsalor o Kigls» ¢ 3 )b 5| («F 5 V» slaas, 3§
4035 a0l ooplplo saoloasl Joad 5 L Lol caxtann (obiw ) “send” Jab
(YD 8555 ) iSOl | « Jggmo?

iS5 03811 1, Gy aga (]
(FTpe @ ) «Pr &y —sA )
G ol (6,9 ©las) «¥» &y -sv

oW )0 e &

54 oe a oylal gl alox slawl o “Until recently” o3 o a>g
oS oo oola ol ol Jl Loy sl el axils anlsl giSE g ot jlel anids
“make” Jab Jelb wilg sos “most cards” . 3 b 5l («F 3 V» gloan 5 s)
(YD 8555 5 ) oS oolasw] Jogzme LSl 5l ol e il

e slaSal ol o i wge sla WS 13 jgax 4,5 (o 5D ales dax
sl wls cewgs oy (s il lad b aST el esles 1y (ol goud
€S

w9 peo &S

«sINCe + oolw & 535 J a8 1,05 wwl “has” Caises alex slal ,o [’s]

- A"
(cadjsl) O 6l 058 g o 3,k 51 (Y &35 ) ol oS b yloj 00,18 &Lt
LV 4538 5)) 0 oo aiBlw S oo Lo |y Lol pogin oS alex 5l isy
(FTpe & s0) «¥» a".; -4 (P 8555 0)) ol it (4] olisS Jlgas il o aloz (285 ¢ pizran

S 33 o 4SO (,Al,f)’

S5m0 srloord Olge pluo b oleard B0l £55 S (yho &5 Glanmlino 4y 4z
L oomizmad (CF 5 TP sloasy 55 5)) 0uiS oolainl e can 3l b wcnl a3 )3
Lo coel o)1 5l om a5 187 5, 40 Jab 5 “chemicals” gox &olS @) 4>y
il s Wlgi oo «F» 458

(Fo ) NEXES g

5 od Slolual s Jlo G vgam jlam |y (o0 S s 89 alen dox 3

i €8 (i 5 4 9,0 S
(caws ;o) & <
oSt (¥ wode Ll 51
ailoge (F N5 g S L (Y
(FTpe & a0) «Y» 3.9_; Y. (qu,?)
OOl dswgs 50,5 ades (¥ ool @l
. G (e e @ La: v .
o 055 sl ( R85 Sk e ( (39, cu0) &> &g ¥ -5
(e jsll) sols s Laaila, bawgs oMo 45 Sl loid ds y oo Hlaia oz dox
Cadd o uL..; Lau] J:> 4 L;ld\é)l.c Q\Jj_\, Wigd o0
(T & a0) «¥» & 3F - 4y dBdle (¥ 44z ()
g (¥ i cole (A 4 laal (F ade o5l (¥
Jlo igas (F acgaze (¥ S 3 g &S5
(o s5lf sl €y 3aaden b «pols olis a8Dler  xeas “take interest in” o Le

4
(©U715)




“"":’,’,’9_\ A o

\ (03 170500 58 59 720 (50l 3) 23315 S0 908 \

VFeo ST VY GgasT \

199 wlbio o 33 (ko 02> 5i
)al)v_.:u_(_lJél»ob)a'ﬂl&:l‘o‘sbo,fq‘\g,arzf)aa.x;l.lls')!\)':?q‘\?
St Lol il 0391 g lomo g o 3 sl (oo 9l 51,38 wplgs o el
SHeVeb 1) sg5 caldl [i> o5ls Haus (gl b3 Gz a5 cul pa 5Kl lus

pRVLY

Lol )0 «Jobod o3 50 9350 99,Lgt) Copased a5l 5l 3 g olwgls Bol>
5l ool 5 s Ly b o 3 0 ol Wl gt (B9 pmn 5 s ol el
Ly coall sl 02554l e 513 o5 ool sl S, ooty ol
905 Wi je3 00 138 1] J0 gl £ 0 45 w0 oo ]| 393 Boll 390 SLL slo,lsls
il Glocizr (6, 588,5 ol slag5e [a o533, (6l Kigils1, .aiiS o SW;
Son 4 aado Yo o0 10 ailsi o cnluliy wylo olsn HUad oyl S Lol s
o 2

25 Sl 50 el walgs oo 51 Lol ot Lugils S Wil oo <S9Sl Sl 5
0,00 3929 4B 33 (8O,F (Sl e ol 50 Lol s oKy (ST ()4 Ailgi e S
328 52 g2 315 S5 05, (g S Sl 5l Sl 5 a3 35 5y
tlop JUad o ppd yy0e Coonnd (gl oagd UL g Ll il &il5-0g, slasal yo ailyps
Byyre (Sl 5k g Cagagsgus a5 55150 4y ailSoy, 5l She gl G5l 9 @i B
o Sl

(91489 pgm0) «Fr &y 5 vy
(oS o Con S 42 5L Lolul o> ales bz 5

«S9SSL 4y slosal, SO

(ilha T))
(sthias . o) P &35 -vA
€10 o)Ll ... a €Yy BISTL 0 “Ut7 Jolas 5 &S alon dox 5
« iS5
(cilba J)

(/53912 pgsw) «¥» &J_; -va
Koo a5 Gl Cawyo cpl oyt Gub? ialax Aoz 3
Gl a8 5 13 SoSol (00 Ceond ;)0 S gogs g

() Uj))

(15141854 p3) W &F -A-
o S |y oy g5 o 0nd 958 Cn e & ) S)lge S SuplaSy iales dex
«ans o lis lugsls sol>
((GA;A))
(ko )

(T G ana) W &y F vy
oS &I):}I s wa el ()
(ST coledbl) Qo)ST Cawsds (F 50,5 Jlss (¥
Ssw )9 e S
oS ) 38,5 50 slasa, “fOllow someone’s example” o Le
S dx g

e

203! o I 3 o da2 5

A8 515 5929 0aé aaiz (Y] yred S aitad Lod Gy gl den 0 layge,90
eFsl Cadlas g 0339 B 4By llss Sl 51 i Led 53 & o] 3hmy JI
Lot sl s 4 b 0iiS g0 8 > oy Lo (5 0 (stlionnd slacslosyples ool
1) Lad a0ty i asS o SaS Lot 4y ©lS 5 ol i ploxil (5,15 a4z oS w0y
Aoy oo pladl |y Lips ) 9 SuS oo ol Cawd 58,85 5l L (48,95 138 4y lolg
sy [JLte ] s 0y L g3 B8 ige 0 ot caslonsid az T 35
Ll S o S (Jgone (195 L3S 9 Gl 605 50 Lo &y J935595 <oyl
9 00,5 Culablore bagylaseil 51 oy5e il 198 (g yiunl (48,95 10D Eecly WilgS o (paizron
SOl (> 5 039 Gl Wlgi oo (rizres Lol 60,1000 4S5 gboye | oy
Joe GlasigSany glond loms sl 039S o0 w008 Lauastio Ygesd] Lys 58 098
LS oS o 05 50if ay )0 9529 og;ﬁaj,g&gtdlo)&ldw‘f
asiles Jobss yo [awslgn]

o5 ey il e Lo lagyayse 15 SasS it S il o L
=9,y dlo? 1098 e SAL amadtie i 9380 5SS Tl abls (o7 JB)
G280 031l 2l B €y o 55 9000 5 3l (rmilio lee 43 Lod (liag 005 50 [19394]
5 wly plieS us jo s> «(TSH) gy S e (90,90 ST Sl (slp ol
Slars o ,Slas ;500 g (s (slod calidl sl Ko w9 7,15 [ (50 5bs 3,90] 23900
45 3gd (Ghe 4o &y y2rie Cul Ken Jo3u3ysT polie 53 il clpeizen Nigd ol
el 8,5 555 Bla o et g5 oSy

«» 3,,;“; VY
5 SleMbl a3l )| bgm (Sl (e A ) O)le 51 Soplasy tales do

(ol rom)

«aS oo Gnogs |, «T» GBI ST L

Caigd oo a1l T B3 5l ol Jlie s 5 3545 00 7 ylae leoh
e
(s J))

(solb rano) «» &A“; -Y¥f
A oline Ll 5l «V» GISTL s “inherently” jlslas 5 &dS» rales doz 5
€l 3 SG03 .
«(lag3)) “necessarily”™»

(tho )
(s polb asaa) «Fr &y -vo

908l oaass o Lo bl 5 Wilg o (30,90 plaS (e (bl raloz dox 5
«9,l385 5 annd8 wliy

«TSH»
(ko )
(5ol sos) «¥» &y -vs

LIl 00l @y 23 (e )0 13 05lgn 51 SyplaSH tales dox
€YY B13T1,L) (5350 ao»

(b J))




~

AFee olosbT Y1 (39037 dobiguly
&9 3 R j199 (olaia!

Iy ool b

‘swl;\w
,_5..\.u|c>\§ O‘!)T_ 3o o — e uia,.Jf— thbw Sl — il sxe

sz e — Slulw Jugw — Olsl SOb — jpn poiwny (e — 03l g 3o 8 — 9105 s Jaguws — I)Toi' Sarw — (2lgd sbrwdese — (g lail dumg — (5 Lail &L‘b,a),d
0315y g — (5 B Sy S — 5y dal> — (6530 (orizme — (SiSge 9w — (SheoMNS ST — OLTAS Lais — 23l3uke duam — Ol b Oy — S ol e

Sole by dommopal — OLILS ) dema— (SB)5 (Je— 5930 30> Slmw— (5 9> Je— lnla); G ol — gy ygeaio praldgws — 5 2 bogs — ui..ll)T ovbe— J.aIL;.aI)T Lo, — swladl sl
o:ljf,&h Pl — esgan 9 b — (Elorbio o aaldeze— (5 pme Slorw— Ol ol b gy duw — (haw Lo ydazme — (Blu e — ) Lo e
e N\
(S5 )
- - “)-33 -
SE > e ol = 0Ll Gans ol — Gaazmalil 0,05 — Juol Gyl asls — caund )31 s — (BLES| 1l (e — s il L Jlase — (5 00 olie — 03] dprw
e Lo pa e — 5350y el — 95 L pele = 1palS 53l = 3 Syt — (o L pele — Did e — g5 Uiy — (S Jilspligms — (53135 Ly dano
Gog e edew — Grgain Sgazma — (gdbra Ol

AL Kl — Oleils pul — gz dslul — (5 har gt — G50 36— ooyl 255 — Sl pl Vsl — ol (e — L5 ozl Je — 03153l (iizee — (oiidlgol Afﬂo,:
L9050 Lo jdeme — (s lily sesl) Gaws — (£)l) (o5 10— (900, Lo yduw — Silad) 439y — (Slgd ) dml— Sl S — Ol ald) Lo e — (Lo ) ,8 — 05595 Hem )y
3,5 Slo B Juobb — (551wl cowld (53l — Slal,b Loy — 0l 50kesbie dommo — 0)l9 g ke Jgwy — L jub dgrun — (5,5 Lo OLLE dooee — Slowlw Lo, — (sdemanyly)y Jsle
Aoy il e — dia o ST - (SU pob o —dezme o

Oty g 9 18 s 35 (w30 Y ghuno

JE3{WRCCIN sl s Syl g 09,5 bl Ll y9 038 Jgemmo iy o0 pb
oI Ghgi ki § olgar — (gl 36 o 5] . . e
obs Lxo 9 L ke okl a3, Gz e b= e RS
) 0Ly P ploal—Flan o s
Gybasdunl a1 RGeS Sjle—wbp Je 00 jcpme 0L 48 S ol e S ol e 15
ST Sl gagosomo
ool Sloluwlungeo 2L ool bbb S — omdy e 0,lgaly duos 0365958 o ol (Slig) GMdome  owbebicons
L . O35 50908 (ymoldosxo . . 8
Slo! Lo juomo S e et e S5 s 018l s ol O30l 2 Cymme yol S
. PO 081 ) s> oo . . . -
oS! douw N . oS g 5y Sl > S ~
3} b oo — 055 (ra 5 o) > b3 M0 5 SRR g o
gl 9 S8 0gyS

S olobudllp ) : solais!

09,5 poe
oo pldl: gogas
5L doguare 1 nges — GowlgM oy T colais ! 09031 Az 585 Jghamo
St o a0 o thlaxmio 5 5 )\Kids >

o Sl s 3l 3o 10955y ke

. . X . . Slguao cdlan g (6jlwascins
B b i ooges 4% 80 Jghumo — (ol Olslulunes i polais! 4z ;155 Jghus

S0 dpo> ez b
09037 095
(ple Bg) G2 (b3 90T (ol Sl
WV-ZEFY 1503, Jla o5 — APV I — pabandd 9 Lo e — s Mitil LA 1555 po idS o T

S S 4221 o @zistkanoon2 JUK & w yd Il g 3 3% 0955 L1 S8l 4o ‘s'ﬁj




Y . - r

@/&f&,\ Y dxio \ 925 w3 3198 (ol \ b3 =TT g0T-o¥> »A
\ton Y/ Gl o 3

: Blox=v/vog o)
\/ oton Xg
\ton v/Yg (ko Slig2) «Fr &35 M

: =>x=Y/Adg
\/Yoton Xg Ol a8l w0y 3 S5 0 a8 s b IS 5 2y 8 (St sla SIS

(FF dado o ulidspan;) (srwg 9 ol (slup; o5/ p1 463 9 (Jamn @lin)

(5> jaw) > &y -Ab
shoosg L s (olaySins) wud il ($36 sle)S cle @ digy Gras slagidy o
5 o ol ely 5 aly o ial3dl 3olis ol 1o S0 sl (glos wlie
LSS F31s 0 Sdls S5 ) polis (S dacT ol 093 oo pobis
Wl ge ) DM (gldS ) KailS aiile Some sloaS, S g S so il K

(F1 9 Po sloasso o pulidsipn;) (g 5 Opd slip; «s)pil w9 (Jrze @lin)

(Folo jaw) «¥» &g -As5
395750 gl 5 s iz 5 (ST SlaKin 13 555 5 0 4SS
Ald o 250y S plediges b Swanls

(F) dasw puliivepun;) (gl 9 Qpal sl «s)pl pb5 9 (Jazo @lia)

(sl sap0) > &y -AY

gl & 45 el gyt GlocSS, b SIOy oot o5 b ks S 30
Gl (GoBiod 5155 £98 SO e g 0 adye 5L 50 iz slal g g
o 925 slosg b (21 Koy 4 039, 09 g0 b ) Bl I (gl o 45

el Sy polell 5 S

(K7 0 HF sloain i ulibep;) (g g Opd slip; «sipl pb5 9 Grze @lo)

(S mlg¥5 1) «I» &g 3¥ -AA
aiile el o ol S pdmdsi g Jsdss 8525 ¢y jtre Ko ptn (S 29
(S e ok ) loo i Sal Kiw § Siwawle

(FV dabwo o puliidsipn;) (cwgl 5 Qpad Slip; (7Pl pB 5 (Jao @lin)

(AA (5 paol po) «» &y -A4
ol Ko 3o (258 w00 3 dlse 5 O (20,08 9,5 b (SaslE; anl

Sydse e S5 (551 g Ol g S g wboe B
8 > S D gty > Sl il

(PA o qulidsips;) (aawsi 9 Opd (Slupj oS pl 15 5 Jrno @lia)

(e sl ) «I» &yyF 9.

Sz s ) 50 48 el pulidiee; 3 SlaSlo ((s58)s ) (el Kiw
Sal b Sgdioe (o (9553 5 )3T SlaKis (S 5 5 sanes, i
7508 5ol 0 (5> 5 ) 0950 50 8] sleesg Sgii  Slad ST ¢ G55
aslllae 350 (OubedSow) baiunisly 2y bawss «ale)S eej Fblie 5 Laojlow

(W9 dado puliiues) (causi 5 Opad (Slipj (Sipl uls 9 Gamo @lia) S g0 )3

sty <0ty K glsil jo L IS oyl s (SIOYT) il

gl oo Sl (G955

AT silgusr i gas ) it o
(5131 polic dacliy)S dbciling
A

el g a5l Ll
(3¥325%)
A%

(PA o« qulisioppn;) (awgl 9 Opad (Slips; 55401 1S 9 (Frza glia)

(ulibes 9 pb 03T IV ) «F'> &y ¥ -AY

Slmee b (bl (8l Jlis 4 obis (SlasS| sloasr o o oluledons;

e gyl o C oy o Fe gNa Mg Ca jolic aiiwe jae ol cote
318 0955 € alate o LS Y 51 L 38l Jleisl ey 5l

(FAg b7 (sboaso ulisip;) (saus’ 5 Gpad Slip; «sjpl gy 5 (jaze @lis)

(G5 1) «Fr &y ¥ -AY

T gl Sllas 53 gy gobaidl e b BLaZST Slilae (b 5] e ol

(W) dao o pulisivipan;) (aswsl 9 Qpad sl «s)pl P65 9 (Jaze @lia) 20,5

(s o] «Pr &g 3F -AF

MSSAULA} b&l..ujm)éos?}ad)uo)‘.\ia

£S5V L ol pane Saw p55hS S 500k 5 e ) (o S \ M
(Osekee 5 925 (G PPIM) (pome S 05 Sy b

PSS = e

&\:\oookg
\ton Y/¥

A: g}:x=\‘/fg
\ton Xg
_\ton Y/sg

“\/Yoton Xg

}:x=\“/\’ag




A r Ty | |
@ 05/&‘;?\ ¥ dxio \ &5 03198 (ol \ b y—SbT ¥ Oge3T—oFs »A
x(=Y) +1 “ .
Ry 1Y <f <P F<—f <—ym>—¥<f+1< ) b al ¥ oL,
Rg=[—\",—\] .
] (ool az00) «Fr &y ¥ -an
el aab o,y b plpcuiiaal Sopganas ylaagl
- Y
. 1. -x(x X2 X X2
o (IS SUEWW- u‘ L)B)l5 f(X)=—X|X|= ( ) :f(x)=
—X(—X) X<o X' x<o

Dg—\ ﬂRg_\ =Ry NDg ={-1}

el e o0 Sy Jols g7 o g atals STl oyl by
(o 0 PF (stoaato 2 (joll,) (9F G OV (sloaato ¥ (500,) (&)

«¥» &.3; -4

) =Y oo 53 ZOF 0l 28l & a5 b o8(Y) (33L ol

(9106 s igaw)

X
f(X)=——=Y=>X=F-YXDX=Y

=g =gf()=vyxy—1=Y
et ee Jo5i5 |y BE(O) = A alslas e 87 (A) 051 s 45 (51
i
o (3))-
i

f[;J =—r=g(-¥)=A>g '(W)=—¥

YX—\=A—>X=

= |0

SgM+g  (W=Y+(-1)=-
(e G I slaaso [} u'ﬂQ,) (9F G oV sbaaso ()‘2’{4/) (é’{")

) «» &y ¥ -4

g ={0,1),(%,9),(8,%)} oemo e JeSis 1, g7 b oy

£g7 () ={0,9),(¥,4),(5,9)}
h Y \d f Y \
- = (‘9_)9(‘~’_)}:>_=_=_

f(g"'(x) { YAl oA
Byls gac G daad Al o cpl b

(K U PP (sloaaio ¥ ol,) (9F 6 OV (sboasso ¥ (il,) (20)

(A Hlsspm) «¥» a".‘.; -4y
J—ol> Qo)ji Cwddy gl cpl s «(gof) () = g (F(R)) psilo—
4 il e Bk 3l sl Cewsas 1) F(R) e il wul oals axules

f'(a)=b of(b)=a )l A3l 3essly b £ S

f (x=1)=rx+1 = F(FX+1) =x—)
=T s t@)=v

gf@)=g) @O

g(Yx—1)=vx' —=" 5 g(¥)=A(I)
—OLD (@) =2

(P 6 VE loanso H il,) (95 6 OV sboaato o ob,) (2b)

FTNX) sy Sl s oS e oy |y ¥ = F(X) g oy
oy Jogei 4 a2 gl b oS o0 oy Y =X b3 @y e | F(X) a3

f(x)=x" y
X<e N
Ve
7/
7/
/7
/
7
N
7 Cd X
Ve
d \
d f7'(x)
/
/7
f(x)=—xY
X> o

(V6 PE sloato 1 Lil,) (9F 6 OV (sloasio ' (,00,) (ab)

(i >l pona) «F» &y ¥ -av

S sy £l Bk oo £ F(E7 (X)) = x alal, 3.l
£ (0x +1) = f(g(x +Y))
= ox+\V=(fog)(x+Y)
o2 18 X =Y Sl 315 oyl a1, (fog) (¥) o5 T sy
x=1=0()+1 = (fog) (v) = (fog) (v) = #

(Fe G VF (sloanso V' ol,) (@li)

(03] )s igus) I &g ¥ -av

fx)=Vx =1 (x)=x" iy ix2e

g_‘ ={(%,=1)5 (=Y, $), (=¥, 1), (—),—Y)} = Dg—\ ={f,-v,-¥,—\}

D D an_\ ={f}

f_‘+g_\ -

255 < 5l ol ol oo s K TV g b dls a5 L )

el ool L_im.a w)a

(Fe G PF (sloaaso 7 ol,) (F G OV (sloanso & ol,) (@(i)

(ol (i) «Y» &.3; -9¥f
Y —¥x XY +(-Y)
Dy :-1< y=—>—-¥¢<)—-¥x <Y >—f<—vYx <Y
x(-2)
Y

—>—\3st:Dg =[-),¥]




A s Ty | |
Cg/&fg\ O :dio \ &S‘.ﬁ o2 3190 (olais! \ G’alg)—()lﬁ gl Qsa}T—«\'» 555\
il e (b (lil,3b (ls) «Fr &9 ¥ -aA
£ of (x) = x,D _, =Dg S Gt eptyskr ooty 1 F(1) a3l oad ool Wsles o o]
fof (x)=x,D__, =Ry V= rx =1 x =0 () = Y() (1) =0() = #(:)+¥

fof ~
g(x)=1"of(x) +fof "'(x) = Yx = Dy NRy =[-),)]
A 8(X) &b Iogei b 0uiS ooy [V 856 501, Yy =YX L il ey

&l cows

(F U PE (sloaaso B ol,) (9F 0 OV (sboasso ¥ (il,) (0)

(Gidon Ubgpw) «Wr &gy 1.y
foaglise Cows a1y il oyl alayls locl
Yx—\ -\ - -\
y= X :yx—y=\‘x—\:x=y—:f ‘(x)=x—
X—) y—v -
-\ .
gof_\ ={X€ Df_\ |f (X)E Dg} rg.ulé‘sn

i el (ZY,Y) Oyg0 4 g aials g R—{Y} lp £ s

X—)
{x #Y|——e€ (—Y,Y)}
Yoy

X—Y
=SIx—V <y x—¥ [ —222 5 (x—) < f(x—-Y)"

X—)

<Y il
X—v 202 o=

=>x-) —fx-v)' <.

—EF S (x—)-Y(x—V))((X—) +Y(x—Y)) <o
(—x+Y) (*x-0)

[
=>x>YL x<—
v

el iy O D _
R)SHye R gof Yo
0 7
"y v
Y

-WVSY@%WOMY Jolis 5
(P 6 PF sloaaso H il) (a10)

(5 i) g ual) Wr &gy 1.y

weiS U= 1, g(F(X)) =Y el 35 F(X) =g 7' (Y) Woles J> sl

f(x)2V:{/f(x) Y =y=>1(x) =\ Jsd 8
gf(x)=y= Yoo s
f(x)<\:Yf(x)—\=Y:>f(x)=; Jsed BB e
X2o:i—X+\=\=>Xx=0
fx)=1=>
x<orx —1=1 = x =y 2 5x =¥

{omVF} e ol £ =87 () Woleo s segamo Culys o
(I G 18 (sloardo d ol,)

(Fe G PE (sloarso 7 ol,) (75 G OV (sloanso & ol,) (é{(f)

=>f()=v

SFO—rx)—vx (V) =0ox" —sx+¥ >0 —vx)=ax" —sx+Y

f0—rx) = (0= rx)" 11— Sty ="+

_DEE W)=t ()=

(e G FF (sloanso W ol,) (95 G OV (sloansw ¥ 0l)) (é/b")

(idse (bop) «¥» 3}.’.}5’—%‘1
Al gl oo Aldel Y =A(X—)(X—F) Oy50 4 oo oles
o+ ¥

X, = =Y
STy

f(x)=ax(x—v)ﬂwm(_n:a:%‘"

x—t . : :
g(x):T ooladslas 0,35 o (o,—Y) 9 (F,0) akais g0 5| g La>

-y
f TX(X_f) x£f —Y
g x—¥f Y
Y
f
N Lol R={=#} & )50 4 g%-.‘u“..-
f
: >X
e U 1
=X

(Ve 070 (sloanso & (ol,) (0)

(ulfo Wil «Y» 3}.3}5’_\ .o
OX—-Y x2\

y=1-X+¥ o<x<)
—0X+Y X<o

ot oy el oA Sy (1,40) 5 (—00,Y) slaosl o als
(I 61 (sloaiw ) (il,) Sl Vol alade

(F9 0 VP (sloasio I ol,) (9F 6 OV (sboasio ¥ (il,) (20)

(W loi) ¥y &y -1

fX)=\+ V=X V—x2=>x 1= Dy =(—x,]

V=X 2oe=>—V\+/V—X 2-V\= Ry =[-),+o)




i

% ‘i \

% R g3 ol

1
\ 20— T 1Y OgasT - »A

aals (oS> f(t) gy 00500 oyl Y
2,05 (599)9)
St<Yy=t+[t], . <t<Y

y=1(t)
' Syt g peiS oo my [y Y= EH[E] Jloges
Dg—\of—\ =Rgog =[>,) UIY,¥)

- =

—t+----

v

y=f(t)=t+][t]

St [ DUIY,Y) ol o an3s alos
NN VIZYE LRIt
NIYENCESD R IVE PR Tty
NN T IRVE S VR R v

W =y v /sy e=v /vy ayE
(P 6 VE loaaso 2 il,) (95 6 OV sboaato o ob,) (2b)

(i5, i) u9) «¥» &9 -1 - A
oges s o] abolis oo (33,51 Comsody (sl ol (65920 05T of - il
@Wolse ol Slyz o3 oS J> 1) F(X) =X alolas ol IS ¢ 259 s
fx)=f"'®=f(x)=x el ol aulgS 555 1 e
VEXHF—Y=x > FX P =X +Y v+ F=x" +Fx+¥

v { X=e33¢
X +X=0=>

X=-\
&b g5, ol Al o 5 cusl A(=Y,—1) Olases 4 A dlis ol sl
WBlios 5 Do d Sa

X'+Y=—V\=>x'=-¥
y' =v(=)+y=-v
(e G PP (sloaaso 2 (,00,) (a0)

!

(s jiwol Je) «F» 3}4}3‘_\.%
ol Ggly o 9 Cadgs 25 g Glesn | 8 g T les :(0) b,y

355 Cawody |

5 EeX

- YX 3 X>o
f(x)= =1 '(x)=
X+ . —YX—); x<o
——— 5 9%X
A\
X—\ zgX _ X+) 08X
g(x) = T AOE
X+ 9,8 X—\ zg)X

(goH) (01 =1"" (g (1) =" (1er) =¥o¥

(€o(-M)) (01N =17 (=g (er) =1 (m101) = Y0
(goF) (Vo) = (go(=F)) (VoY) = Yo —Yor =¥

ol i

opsliss Cowsar |y (80) T (Vo) i clolas o Ll () Uis,
a=(gof) (1) =>g(f(a)) =)o)

= f(a)— (=)@ =roy= f(a) =10y

a+\ 3 a
:(—\)a[T}\or@—’a);=\ov:a=m°

(oo oW ) «Fr &gy -1 ¢
eiglse ety |y g)ls @l Alals o
y=f(x)=x+\’\/;+\—\=(\/;+\)v—\,y2e
>Hx+) =y n=tflyti sV =1y +1 )

%)\/;=Jy+\—\:>x=(1/y+\—\)r
S ()= (Vx-S o ()T

X—>X—\
:>(\/;—\)Y=X+Y\/;:>X—T\/;+\=X+Y\/;
\ \ \ A S
Stx=12 x-S x=— = f(—)=—+-—=—
\i \# \FJNE VA G} 4

(Fe G PF (sloarso 7 ol,) (5 G OV (sloanso V' ol,) (é{(i)

(03] s 5l p5) «¥» &9y 1.0
f(X)=YI+Y:zxg=“:z+‘:>\’"‘+\=yv“—y
Yo -y Y A |

Sy Y

y—
logy Y= log, i—i: = Yx=logy zf—t:zy = %log‘. i—i:
= TlogC)™
y=?logri—:_::>a=_7\,b=\:> a+b=%

(e G VF (sloanso F ol,) (@U)

(s il pag) «¥» &.3; 1.5

a1 o0 0315 Jloges 5ok 5 el Xy £7Y0F(X) uils sa
Y=Y TO)+Y=y=> () == ') =)
v =t f@)+y=r=>f@)=r=>1"0)=0

V) =F (V) +r=F=>f(V)=y=> 1" (T)=v

M+ of(¥) v+ _y
fO)+f'of 7 @)  o+o
(Fe G PE (sloaaso qu,) (7F G OV sloarso [V ux‘ﬂQ/) (égb")

ol i

(cs o] Mg suol) ¥y &y v

o el fOZ L sl g_‘of_‘ e oS Gl aarg b
D =R
g—\of—\ fog

Iy togas g oS oo tl) S50 @b Y=T(8(X)) &b o ens sy

X X
y= f(gh’(?) g_({X_} = "(; - [;})

X X xY X X
oS ——| = |<KV— o SY(——| = )<Y t<Y
Y Ly Y Ly




'ﬁgia%%\\‘ — Y

% R g3 ol

1
\ 20— T 1Y OgasT - »A

=y, =f(\°)=_T‘(\°—\’)(f—F)=Y

AV G VA (soanio ) (00,) (P as,y dyles o 8[7)

(7 e ) «r &g ¥ -1y
1S e g o laslinl g3 4 1) 0als ools Aol S
mx" + mx+1=.
Lom' —fm> e a0 g A>o Il ool aty) 50 slls dolee s>
M) m>FL m<e g 15 oo azs ool Cdle (s S
S<og P>onl W aiien giie 50 50 baady) (92 55k

mx"+mx+\=°:> m

29 P=$>°:I"'~?—°‘>)|)_§“:"“"‘ L_ngU.;I);Lu w‘)l)é).: S<°Jaj..i':
(V) m>e azx.s

. m>\°:m).;66 a3 (V) 9 (V) slocles Syl sl
(A G I slodaso & i) (VY 6 Ve (stoaaio d o) (F a5 dolaa 5 )

(Sl ga) <> & -y

oS o] 5ol X;umuﬁs o gl Aolre sloas,, uuS S8
Y

Y Y Y ) q
o—— ——)=0p——0——Pp+—=
(@-2B-D=af-"a-p+c
Y b
ap——(a+p)+—
B ‘,( B) "
oS a1, S Lol Wslae 5l ol 00+ B e gl Jlo
arp e
a

= Yoo Y\
LM)QB_;(QH;:OLB_?

T\

(KGN (sloaasw i (ob,) (P as,y dyles g 80)

(2ol o) &g - e
C A
Yxo I, ABC clin (Jl3w o3 4 a>g5 b
X Al S o NS S illas
A Yx B il oo )plind 8

(Yx+\)" =x“+(\'x—\)“ SEX P =X X —FX 4
X=e=> &3E
[x=aAl= Sz oo Jsb

= cdie e =X+ (YX—)+(YX+H)=A+10+1V =¥o

:>xr—Ax=o:>x(x—A)=o:>{

(YV G Ve sloaaso ) b)) (P as)y dylas 9 5{[7)

oS gn Anslna |, (0(—1)) ) s
b=(go(—f) (o) > g(-f(b) =1ev

=—f(b)— (=) T® =rev = f(b) =101

b+1 sb b+
(—\)b[T]=—\e\Lh)T=\e\:>b=ro\

(g0f) (Vo) = (go(—)) (VoY) =a—b=YoF—Yor=1¥ ;L

(Fe G VF (sloanso V' ol,) (@li)

(fp0( 00w, (=) «¥» 3..3; 1.
‘M)BTS‘ Cowsdy |y g(X) abals lax
f(x)=vx+)\ v
y =S g(YX+)=AX +¥x+08 (¥)
g(f(x))=AX" +¥x+0

t—\

YX+\=t2X=T :M)L) YX+\=tJaJ..i3L3

)l (*) aaly ot X Jolee ol 18 L
t—\ t—\
g(t)=A(T)*+f(T)+a

Vvt 4+

:>g(t)=A(t )+Y(t—=YV)+0

:>g(t)=\‘tr—\‘t+a:>g(x)=\‘xv—Yx+a
e oo JeSis 1) fog
f(g(x) =Y(*x" —vx+8)+)=fx" —fx+1)
XD>X+Y i o o0 JUil oo sl X B,k 4y 0y ¥
FX+Y) —F(x+7)+N = F(g(x) = £x" +17x+14

oot oy ol a8 (Gl o y=ax' +bx+cpags as s als

-b
ol €V 85535 Ll boay 35 cn 50 e G il (x=—)

Ya
-b -v
ol X=—=—
Ya A
(e G PP sloaaso B 04,) (95 6 OV (sloaso V' ob,) (&0)
b oL,

) «¥» &9 -1

L‘M}w._:oo)_f&laé ;s“JaLn.l)obLmX)ﬁ_?(.c‘sa.Q_qu
4_)‘)‘54.9‘_.44_L>L\Au|5_;‘5au*¢_)0)|o|) X—?j X—-Y &J_ALC

SRSl e 35, b s f(x)=a(x—Y)(X—%) &,

- b
)9 o0 Cowddy | A Jlade cagew Wolrs jo (V,——) dlais
\

) o \
——=a(y-Y)(Y-F)=>bda=——a=——
Y Y Y

f(x)=—%(x—\’)(x—?):>xs =";—’=f




A & I N |}
@/&fg\ A dxio \ &S‘.ﬁ o2 3190 (olais! \ G’alg)—()lﬁ gl Qsa}T—«\'» 555\

OL=\“B:\—°=\“[3:>[3=\—° (Mo oW 1) <<Y»3;.3}f_\\b
Y ! FLY Toculoolwaisg; oo glyloas sl 0 pgo az 0 b Jloges
. . \o .
oo 51,8 (V) Wolea yo 1, B=? s oo 5laS Jglamyo 2l SO jloged (puiored S oo jeue 4>l
v Vo v Ty :w‘ﬁw)wbwdh)wwbv)“ﬁ‘sa
B:-:}-:-:}m:
fm 1 fm ¥o a¢\:>A>o:>(a+\)"—f(a"—\)>o

W 6N sloaaso ¥ o) (V aa, Dyles 5 o
F 00 e ) ey Dloa s ) =a" +va+1-fa +e>.>va’ —va-—an<o

a,=-)
™ ! 5
(b Jspw) «I» &g yF -114 o D-i<a<la#
. =7
RO 50 58 o8 (Solune | alolas 90 oS e Bky; (05 by sl v

k ) L))A.u a=\ods o
X +rx—k=x —x+k=>fx=Yk=>x=— ’ ’
Y Y=—YX+Y= .05 s j5e 4B Y

‘W‘“‘J‘SLSA 6)..\?6[7 aoles 99 )‘é:)b 1) O\.\AT Cewdd )l..\.a.n _\5‘5‘, Jyves %}bf L,Y')| é,lj )‘09"’";‘09 \ C‘""’)‘l‘)u“ 6‘)14"‘_}“"

X—k (NG 10 slbarso [V U,bq/) AV G Ve (sloanso U}JQ/) (P as,, dylzo g é{(f)

- k k
x‘—x+k=o—*>(?)‘—(?)+k=o
k' ok Kk K vk (V77 ) R s
— k= —+—=0= =o Y Y Y .
[ [ 4 ¥ L (x=Y)E+)E +x+YV)=(X" +x—£)(X +X+V) nils s
:{k=°:>x=°éé& (t=F)(t+V)=¥- Bl el €= X X poite oS

k=-Yy

oS yien aloz olsl T HE=YY =0l £ HE—FY = Yo o
XY+‘~X+Y=°:> =-Y (PR A 55 _ | _ |

Shd R S Abd oo d i |, t=—,A slacly> a5 (E+)(E—A) =0y lo
xY—x—\'=o:>,X=\'

S s ool X=o Aol S ie iy, K=o gl a5 auS cds

k=-v=
ol sod i atyy sl XY X == adsles oL t=—9 3]
A=—¥0<o 1,
oty el i calolan g0 o5 e Ay, o0 o)Ll lgas S y30 4o
el J:d e K=o

(P 61 sloaaio ¥ o)) (VV 6 Ve sloaaio ] o) (F as,5 Dylas 5 &)

Col jio ) 555 s s XT X = A dsle oST t=A ST L

(KGN (sloansn i (ob,) (P as,y dylzs g é/b)

(i jiol Je) &g -y,

(5 i) Mooy pal) «P» &.3; “\\Y
Wedieo ¥V Ll aiy; 90 o yb fols cad ool dolas a4y 4z g |y v o oL = e Lame 3,5 ki, L
onl s y=G+n)f
A ] o
; L=Y(x|+y)—=L=y(-x+y)
r r r
af=t = - x - =t= - =y wl Y =(x+7) gl 4 azgi b
\/r +\ \/r -\ \/r -\ A‘X v v
y L=Y(-x+(x+Y)")=v(x' +¥x+¥)
\ }y
EOGHL Ay VL P ) S A X L=yx'
rf—\ A A \’\/; X T\’X‘ +‘?X+A )
. e Lol Gl oly (258 (sotes (2l 5l (08
:M)b bA...wL?u ‘5‘)3
Lypin = _2="CW _V_y),
r Y r’ min e A Y
o= = =
¥ ¥+ . \ _r\‘+\+rr_\_‘,rv _y (A 61 sboanso & o) (W 6 VA soasso d (,o0,) (F @5 drlzo 9 &0)
e T e R o BY o o
Vr¥ -y ' - (Spai polo) «f»z.;.l}f_\\/\
= PR KPR W 5
av+ﬁr_Y:(a+B)\'_YaB_Y b"—\’x\“_‘, a=YB (V) ol il dolre gloais, By a0 S
- - - 14 = Y Y
a'p’ (@)’ v arporB g Y g T )
Ym m fm
:h"=\’\°:b=i\’\/; B v
o “em Y o Yo
L= O p=—— 50— =—Sa=—
RN~ A o Y ol iy “B=tn “movm Ty

W ]

C s \
(F 61 (sloanso o (b)) (V42,5 drlas 9 20) 23 oo 18 (V) Woles jo 1, a=7




5 _ i ¥
Uj/"f"‘p\ q :dxio \

% R g3 ol

|
\ eolidizan 3T 1Y 3903 —<¥> »A

L il o ol o5z LoaisalS g g aaalsial Jislo 5o (43555 (00 290
(S y3) D98 00 0333 09,5 90 12 Cawl 00l L2 (1S o Uy 5l oS
la 55,555 Ly 5 0o LS plowl Ulss sl 59,556 oo tRNA (z 350
(Coyd) T gayd aibe L g Jlad S8 @ csom
s 5 o (sogiay Sy Wl i Landians JB6 (5L 5 Sy (L) (2 990
(Comp3) S o0 S 25 oz 5 )3 pojom

(F 6PV g AP (sloiso & ulizag;) (b 6 A (sloabo ) ulibca) (480 5 Vbl Clja)

(e s9a0 G pin) &g -1vs
5ol oo 5T 5508 5l LB aS o fs 092y (soudstlS s gt Sy (gl po S s
oo il SLiST IS 5l gaoge (Do)l JIFE ol 0 dez 5 el Al e o
Dgis god e 5995 Gl & 5lel 908 5l LE JIg cpl a5 aS cds (o4
a3 plo oy n
il yo 50 (GLET (3905 5l my (3995) Sy (55 0995 pags S B0 KT S
Bgd g0 3)ly 55 K0 sleell> den 4y g canl 4.._5; JEA Kl )QLLé'I
L5 o mSion oS pajeey B 9 P slanlule o b 5T (0905 030 P 2238
leiign )3 i, (g e ) (i Syl & i JBU s,
g se A sl o lg lais UAA s UAG UGA (5la(995) 030, «F» 4555
a2l oo (U) assarms JI 5L L asistls S sl e

(PIGFA g PV o (sloaaso o wlibcawy,) (43 5 coleUbl (4p)

(oo, i le) «Fr &g ¥ Ay
A 5 by S 0oy ¥ i egmlyial 052 ¥ i (JBU 56y ) e
A LK 850, JoSo JBU LSy 8,5 Ojgeo 5o imd o i |y Sl ¥
A.._..S....;P ol_i|l> 3O 9990 JJL 61—’) 9 64“”‘5"""‘ o)..;u) o= ..x.‘j.... A clSal>
9O Sg>g0 JJL\ 6‘—' MJ—MM'M‘l_}dM‘W‘OrJU) L)"l 0D
Lraslr Sasl) 59y 2 92l S 83lail & (56 s 5 0357 )80 g A dsl
O 4SSl (STpil asen oo Sy g aS oS cds Ll eo,;.‘a‘_gf
enss (§3 985 U (L) 5 dlyil o Mgy 5 95500 3 Laaalgiel
loan 5 plo (o) 2
0755 et Mg I, A ol Syl 4y JaSo 36 5L, 999 5l an V> a8
5 A sLSile &5 ol 15 4 39 o 1S P ol 3 (b, 5 (golsial
A Sl 4y bl 030 35y D90 ) (mizeed sl 0nds Jlidl JBU (b leasgay
Wisey e 9 0 JUidl 8asSSlT olse b 4y lncyeyy Alsts ool ol o35
g St U by Pl s sy 0 Om
Sosly 5y = A oLy > ay wign LS8 090, il O Ay S
205y 5 JBU 615, 03053k Dygoinl 55 45 wms oo e S 5 0ud Lral
Sl als o yo 4 S canls o b Lol sl ool LSS 59,000 Sign A oSl
g Gl gt g 0l iz Sl 5l s RoaSe 5l U 9oy 99 5 aex
99 Camt (58,0 dige A% )0 g 0ditd O)lg A oSl 4y BBL gL, Al e ol o
Db sad oSS ol ol jo t)&s
S S e, AL, W)l G, a8 Ly LSl (0 0e2ge (slauigilS g Aan Y AT
S0 0B Lo ksl ;0 0290 slouisilS e den g canl Lo JoSUge sloaris,
i Dyl A0, &y 9 Sl sloaigilS e den pl by IS a0,

(FIG PV 5 FE Y I (sloaato ¥ uliica;) (80, clelbl ¢lys)

(o6 b3y ) «Fr &g 3F -1 YA
RNA ¢35 o3 Lipey o555 7l 6751 S s ] 590 2251,
Ol s 10 5 B olSile 5b jl daz i cpid sbs Al yo 10 syl a3lé 36
o o, tRNA aS Jbo 0 8,5 0 S y90 P oKl 5 J36 RNA To/> Aoy
H tRNA C5)'> 09_,.: C)L_> ul )|5J_.»L.:J‘o5uaati:l> u’" o/..c)l.aA o[i:bd.:
pasy 33 ple sy 0 metlss ol 5 A elSil
Passty A olSilz 53 5 aez i b b Bl e 1 Ll sty Wgm VP AT
B gl se 0y pajemy P g B ol jo apulgisel wls 55 RNA «V» &35
a8l JJDRNA 6@'..755 O 61,3 (Gt Nigm §)|)§ﬁ )'l o= a5 ol asls
500 B oSl 0l posem,y (olrals 5 Gy 9 95000 00u0 P ol )0 apuslgiel
] dighice T pojen, il Lol
g doz i el alosa 0 PolSle JSas Jome 0 59,00 digy JSia5 P a8
CBaad o )y dez 5 i Jigb Al ye 10 A GlSla 0 (5590 g JuSsS
(99 Gy Cradsl 31 ) g se 0ud P ool )5 a5 593008 g il 4l
il S P ol 10 paiem, ol b g ool LS A oSl 0 Sen

(F16 PR g 1 oV (slodatn 1 wlibcy)) (80 ,y lelbl (lys)

¥ (olibiowms

(o (2,5a20) «¥> & 3F vy
Gl g ol (glasizl yg,0 g slaisbiygm 5l sl a5 L;}g] Syl s
el 614:;5[,392}. 5 GlSlygp (o)ls5 glaes 3l atws g0
7B e g (DS 5l Ll oud i (petin g 2 s0dly 4l args
F ks o Ll ondlygail a5 4y oo slapgjon; Lamugi 00 Adgi (s
aS (Salasl) 55 oliws 4y Lo Loy 5l aiws ol Lol \aigd god o 5 aisly
Ngdion Oy (oal JoSi5 48,5 5 08 (595 9 e o SlaaunS
(M) daso 7 ulidscnng;) (e g 11 (slodado o i) (48l 5 lUbl (lps)

(il o) «Fr &g - vy
UAG (la Jlss Jg 555005 E 5P oKl o)l5 olSme bl (305 45 058 cds
oS saalie 33 B g P oSl jo J36 b,y &jg0a pilsi o |, UAA s UGA
oany S plo (o
S5 sl aietlS s UAA (L oje, V> 455
Iys; OS 03 30 |y (gmmslsinal s UAG 3 UGA UAA (slooje, «V» 455
Sedise dez i Joo (y8h bl crge (U b ) Sl 3 Woje) ol s
L oSl opl A ol 4y a5 (bl (sloojo, (e &) 51 (S5 09,5 b P 4538
D o Jisl oaisS I3 Jelge

(PIG A g PV o (sloaaso o wlibcaw;) (48 5 coleUbl (4p)

&y vy
T)| Aoz )3 a5 Coul 6|O}A)AUG
e F ple g
S dn alg e ol (o Sezge JBU Sl ez 5 o] 8 s @ Y Ay S
Dgdise (smagis) 05 4k 09l s0d (smsis) Sl VY 4y S
8,08 (gamdn Sl 05 g0 Bl 5 (59, ) akolddly as” 8L gL, «F» Ay F
(o 6 Y 5 PP PP A (sloaio B polibiczang;) (9 daio ) i) (aly 5 Vbl Cal)

(o)jibls oly)
Slaly o ol Sasly 2 g 050 SR

(e 908 i3) «¥> & Ave
4 Jlail ol Sl g0 0l sl lgi o JB6 by (gommns Jislo 505 S5 b llae
9 sod 03 LTS [y (9 ,0us Wgm L) alee 1 (5508 Sla JIg g gl

Aai gadS g3
/ Just olSlr

ooyl JIgh

o3ayoly gy

loany3S b o)

B398 g0 3wl (gaman [l (3L L jo adsl (S el Sl e I ayF

4o (g 45) aSeilSgi— A,,Mly..,,.a-l g b JBU (6, a5 0aS s ¥y a8
Sy Jaa elyicel

8 (St 9em Ol sleose; slaasalss Ly JBU slals, <P a8
(6 PY (sloasso & ulibcu) (sl ,y clelbl ¢)ls) aigled god

(O, psa) «Fr &y ¥ -1vo
doawlsiel « Sy b 5l 0 )le dnz 5 gl o3V else diiiad o o )lg0 Ban
Ot o dlgral 4y 56 (b 8aS Jate 5T ATP 5 J36 clali; (30,
e Ao 5 & by}amdfo)lo s
3)lge &od (o)
w3l ola ity S a el dl> e 0 a5 o)ls MRNA & oLl (Wl 950
(o 3) 5 (oo gl ST 050 (s3mt |y () SzsS 0l




5 i ¥
Uj’z{fp\ \+ :dmio \

% R g3 ol

| |
\ b 3T T (5037 —al> »A

05 S )0 Sl 5San 1203l50 (gyd QLS VO doran F S 4y axgi L 050
sl aile SOl i albee S s
(V9 6PV (sloaio F pliscuu;) (4 5 AVl (bja)

&y vy
sl grazo € & le s
3)lge dod (o)
0552 69, ) RNA)Y L, iz plojen gab anslo b bls )l o JS& (0 9 il
Gk RNA) Ll g5 S S5 4 RNA g5 S, b 2 j5bas 5 o
(5 ills) 0phoo a2le 15 Sy ) 5
5 ety e s plas izl 5 wloo ;5 g sl 550 WRNA oyl (2
(7 9)) ol 0025 Bl j9um il Bl g9 (9 il Tiligiy,
3 asis) Stz o5 Sl (st 2l s GLRNA Jsb 4 a5 L 0
(© anb) il cwly Crons 4 i oo

(F7 9 VO FV (sloanso 7 wlibcuw;) (a8 5 clelbl ¢)lsa)

(0Ll b9 pw)

(ol (hal,T 15) «Y» 3..!; _\VFE
S0 Ly calw Jlo o s, o9l g, o Lt &> o o
PRNA Gy (5 05500 JS23 (55,00 gy o5 4 slanistlSsise,
95 Ol oD AL 0B el ALSD (F5g)0en g $5 43, L S
A3 oo £ (sm39) Obb 9 OB sb Al pe 53 dign
a3 plo ooy p
Jolie 5l Sogee )0 Dlaid L 5oy 08 ey aig ol 4SS V) a8
8l god BT (o gis
SN E, 5 LSt b o b, slodsistlS s dan om LT Al e jo €T &3S
e 4550l b 5 o gl Al pe 53 (g 35 3925 (S39)0m s
Aoz ol sl ol o sl Gy Sg  Ligeg (S oS i il :F» & 58
939y &5 DNA G| i3y 50 a5 Lol 0g plosl g, ol 5 wilgi oo
g a0 dex i (MRNA) sl s RNA glgil b 51 aril adls ax

(FP o PV B P AN O 8 slaio V7 ulibscu) (480 5 bl ()

& -
Wl o S0 € Ol a b e oled

(e 90 (o)

il o)

gl g 3y g 0ol )5 ates | wlet oo (ud aS Ll ey By sy (A

e g g8l i sl 31 Us gloars, L

Glyls 053 laasgalSs slos o by saisle &Ll ) BB Lo oaijles glaass (&

Bl g Som) (oS> 0

Slhgiome b olod )0 aiis pds a5l 3 b o Lo glaatd ) a5 0aS < (¢

S oo )l D g

S 1) B slaadstlS s (59,90 gy Wlgi oo jlilalis B skl (0
(FO G 5 P DY 8 soawio & ulibcu) (A0 3 AW sloaso ¥ ulibe;) (L))

(e 90 3) «Fr &y ¥ -1vs
O ey e S 5 S oy sl 5T sl (55 ol iy 5y 4o
695 3 6390 e S0 Sy 55T g o0 0000 ¥ 5Ly 5 Yl Ll
sledsSss 5l Syl ol Ul 5 0T oo (omigis) 605 g JS g9l SUo
il s 1, b,
loasy S ples g
) i S Y8 oo )0 pe SIS Sl o5 5o €V B
TSNS R PRI TPy P WXV U5 e CES PR R O O
g oo il pudlygiaw slad s g 0og
JH30 by o lo Qs ¥ 5Ll 5 (558 e JBI Ly el V> 858
Lo, glosl Wlgi s (6 )aS gioe ety oo 3l sl sn I3 1) 03000 I (5l
Djls o 1) K00
wplod (cmmrgigy 993 8055l () 5l Wl oo 5 sl (g VLS, T a0y
s 53 5995 o gotgisy ey Loy o5 olo i Aod 45 035 23
D9 g0 dazz i Lagyl 10,5 o0 418 Sy Ly

(FR 5 P9 PF Y I (oo B ulieas) (o))

(Lol le) «Fr &g ¥ -1vae
L Lasye ol G iomly o be lgm o2l 53 85 anlep 283 e gl il
Fda g o)lad ools 8l S Jo 50 Wligags (ag 58 5% s 5 €215 8l
don L alal) )3 g9d9e cnl atdldg Sl Djg0 (955 Foszm ln Bre ol Ol
L boay ¥ 5l (s ol (sl ailyi oo Ll o 5 05 ol B0 SVl
1S ool (5w oo Jio) Jlgmw JS°
sl Cyamsgly ol Suslgisal 4y g yye 4 S AUU 505 JoSe UAA (505
555 815 A sl 4 ol i Al ye 50 el (Sae oS w0
oan S plo oy p
J_;LA‘SA ‘_,’JL>E 3A o5~ 9 owu’_a):P o5l Ao 5 )Lc-| >y 0 VY 2\_.415
Esr Jo (B ) P olSilr 5 0asSalT Lolse 35,5 s A oSyl (bl Al 5o 1o
ol JBG 6, uJJ>-|
U5 59 9 s9my S Us o 48, 5 laastlSss ) 4y Saey w8 <V a8
Ot (59092 g Shlesaliy e 53 (oumsin) (o8 ol Al e 53 el )
S8 L Sl SstlS 55 (s (39,0 g 9 4SS Dglite wi b slangelS s
Ot (o 9 Lkl (s9-l )0 45 (Sy9me )3 9B on S5t LSy
9 gn 6K S, 23 sloagiptlS
239y 0Ll eezge 45 310 3525 oty sla iy (B, ) Us o Fr a8
05550 kel 3l s

(5 PAPF G PP (sloaaio F ulibmg;) (A dado | ulibzaag;) (a0l 5 AeMB) (o)

(o, Lo ple) «» Q;_\r.
Sy By 5 s sl us l‘f.’ OIF s 999) Okl 9 038 ok =1 50
2 dle oml 3 by mait oy QLS VT o IS4 @ a2 b s |,
o el s 90 125, o
a3 plo oy n
e e d g Gl g0 BT L) (od Bl magin; Jolpe pled po 1Y 258
£y 53 0 45 i opgm ooyl Sl Jr 5 s, Uy o e oles s
(smmrginy SET Al yo 5 el (5g)00m Sigey 39 g0 JeSS w3l 2B 90 b
Sy Blgey s 4y 93 sume Jlail g S0 51 L5 5 b JgSUge o o
Sgdised ond RISy & (Figd
crdsl Sl o5 55 o el Jadll, ol 4y (sloig s ST Al o o <P a1y3F
55 e WS STl I (casisy 5 00,5 Iy 3283 ysboay | el aigtlS's
o3l g (amsisy Gl rge Sloley STl I omasis) bk Al
Jio 53 6L, JoSdge 5l (250 e ommgin) 0L Bl pe ghaiil )3 09800 5Ll
ol 0 oz B o6&l a5l el
30 el Jaite Lo a5l s Jogbo g 5T Jolpe Jgbo pled jo 5 a0 38
5yl 5153 5ty 25T (5,0 0h aiSls (5 sloiond pld gl SET Al o

(FE 5 P (sloaair o pulivezas)) ()5 Vbl (o)

(s U pann) «F» &.uf 1P
S el 51 5 S s o il 55, o b i () e
S 5y 8 ol 1 A 5) el gyl E gy, B Sl
PSSl aer g (ommgig) (S pp L (9) St il (G S
(V835 3)) 398 00 plowl atds 3929 poe Jds &0 gy S5
dez i wnld o 36y )l &85 58 (25U, by e negdle L, Sl
(€F» 235 s jo) ol s
A1 30 (Ao b)) (SaS (Lo ¢ ol (5L 5 ogdle sl Son b (6 551y 09 B
(Vag 3 o)) il

(FF 5 PAPA Y PO P I IF A D Slotwio 2 Lulibca) (5 cAelbl (ys)

«Y» &.uf Z\YY
Al ge oy 7 g o sl e

(it ply)

)lge (o)

S5 go oolainl Uy adgi gl 5 SO ad, SO ) Ladd o lgen all o )50

OSan 4S5 Gl astine @203l50 (o )0 LS YO Axan ¥ ISS 4y az gl Lo 990
Sy 5 Lol ol 5 3t T 8 S 5 5 e Sl ol 30 o
Al aslas

JsSge 514y SO 50 @005l9 (om0 SLS YO Ao ¥ IS8 & 4255 bip 9)90
J5Sse S 5o Lol sl Gy 550 4 (59, 2 Sty Sloma il 5, cgzr s
sl Sglie 4l o ol lanls, &5 > g b




& T,
w/&fg\ VY i \

% R g3 ol

| |
\ b 3T T (5037 —al> »A

| (owlidicwms )

(ﬁbb/{ (paass pinl) «‘» &.;—\f\
loadg) saias Lis ¢ Jliw 0 0ad ools Ko 0Bl pmno Wlgi oo (7) 990 Laid
it Sedlo slaaly) ol ol i ol Sl
)My dad ou)
Gb ol adgen s an ule B L 30,5 Bkl (gl o) )gil> ol
Bl a5 Jlysilo S so ey (o slojh 4y (Glodzy o dile @) SbS,
Loyl o sboaisly o 5lid & Logitas Cidgon 5 35,05 5 g0 5l b o805
S8l 5l j9e Ly chtlgon gl o anlion gl ool Spsle 1 5 95500 0l
238 co b By loaz o
plad jo o Huwanl 4y bgyye d8le ) cwlid Cay FO axan VA S gllas i
el 5o (il Ollzsl a s 0 cds bl ogd (oo odwline 00 oy slo a
B9d (0 0ddline oyl Sy
i Jreadgi 5 (6,50 g9 Wil so &S Cul (glo i caSe sole s 555 (2
95 L) oy Sz aSle oole s y555 L;l)')S., 5o w0 bl 5l (&‘})S{)
Lo 854S 0 S B 5yl e 0gmsts | SYCST 053ge Culed )0 5 S o o 4
D)1y blgs b 3 Jees o085 5 93T 213,50 Wl g Sl oole fus 55
Sl e i) oot g 3 o 56 e il Sl GISH) 10 (0
o)l odra iy S Ay (Szrg S it o (D5 s o g 050 132 ()] j0 &5 (50
(ol 0> )'ls':-l ) e b 0,5 4 a5 0 pleailais cdse sy 6)l50 09l o
Slgs 555 31 ey Wosls | Jausss (I3 Slge (s 0,5 15 S o S8 138 Slge
Da e ] Glas 4y olaé

(19 daso ¥ b)) (V9 5 99 90 FO W (sloaio o ulincangs) (o)

(Ll lepms) «Fr &g 3 -1 pY
Lo (80 olys ol ja 9550 0y Sasl Bt g0 4 (ol il
3y b Sl ol cde ey Sl aSinl @ azgi b 0g e o (3L (sl ssSTs
sl (sl a8 oo (Srenl L3S cnlplhy 095 o0 (il
oan 5 plo oy n
Sbeale Lal syl 039y 3oy 5l (g oml melais (39,8 loale 5 Dl i €12 2y 8
s Sl ladly) 03l 3g 08
ST Ol Cimib o golsj gaiallys Fasy 9 BN 0 ads «» &y S
WS 1 (Sad 00d )b ol ] ol il oo (Sl 5 2y W n 9 BN
il oo ool (a3 0,5 a3 Lol i jls il Sl b gy «F 48

(VV 5 V9 50 0P I oo J Lulibc;) ()

«¥» &y ¥ 1Py
Ll B8 (B g N g Sl Jlgms D90 polane
loany S o)
oy Jrome il e g 00t 15555 (S pla ) i g0 allie €V 858
a2l izl sl o s o St
Loyl oo gl plo sbes oljgile )0 pwidis ol laaisl «Y» &y 38

(s pue Hlw)

Hgdgo 4A (phg) 95 b laS) Ly
ol jioS segee (30,5 3l sery (B0 HLad wcaclas o5 38,8 0 Y Ay E
0,13 3529 (iS58l 53 s asiled il 53 0 a8 cdo P Ay S
S5 g0 0alive (5 yiuy y5eS] IR JESSO

(VV 5 V9 SV 9 (sloario ) puliicus;) (0)7)

(i55leflis, sasapsal) > &g F -1 FF
I3 (G55 S5 95 ) s 5 Osl G 5 e SIS (5 150 S
gl w0ed e plonl S cpl joaS el LSas slaassl 3 5l ganl 8 s wojls
Ll 5 WigBios 0)ly g JgasS 0953 & 03l ez Slge (Aol 50
A8 5l anls cnl 55wl e dhe 5 (283 Sl lply 315 ool Sjgo (6500
High @) (S nge
a5 plo (o)
wlet oo oy LS e j0 il ails Cds wcanl gl jglaie (Y A 5S
2l 8 Lag T il (o) olye g5 Sl 5 s Jfodaie s yeslS (slacS g0
g e gy SIS ] il sad o (gl sSse bl 4iils drgs Ll e
S g JpeS 0950

((Hings 90i0 pyol pyasr) «» &}S‘_nﬂv
ol 0 Il a5y il s 1o |y ol plord] Ul a5 _loaisly an o
b sl slagys ol 5l gjloaslon bassl ol plas o 305 s575 yegsible
05550 ol Slanlis wile a5l 51 (sl alomsgay (gjluiilon ail b
an 3 plo oy p
s ol U5 (gl Anlss s 305 g 25T, 45 bl ALElS agi V> iy S
Al (gt A5 > a3l g aitl sl
GS gie g At 03 Ll pae Jdo 4 @l 508 sladolS Jle sl €Y a8
ko | abitie (slacyy Cdlad (g dind (mgis; 9l B Ul 03B
Sgdien oualie sl 53 Hrogligen o lulSs S
Sz s e plnil 1) jore s a5 slaiSl aloylys alS Soss jo «F» 438
55 993050 et a5 9o e (Bl Lag T 5l (S s 5 a0 oo JS25 w3y
laps 3l oaislw slagys ol codlad oo mumds o5l sloaisl don jo axs
(1 5 9 (st o ulieass) () Sy so odalive ogigm,

(9 5 P Pl (stoaaio o uliiscansy) (V9 9 AV A N AV (sloanio ¥ i)

«I» &g ¥ -1 vA
S oo oS (stps 4]y ke 3 g il plaSmen
)lge (o)
A8l as il awig b Wl ge o)l (5550 995 LSl 10 a5 (5 by () 950
Al ge Dland 4y e 4y SO i
gy (e233l53 ¥ ad) SLS pliay 53l (053 5 3l 5 Skmilis (&
Sl §39and S (Sl Ul Sl o Jle (sl ilaon inlg39hns
S (e (groml L2582l g O B rae g 55 ,000)
5 56T 050y e sl I il 09 sad doz 5 (19551 Sl slaion e (2
RLERS RIS

(eim Uy

)5 alsi g U,y ety w05 5 as o fges oS ol SIS 53 (5

2l (JB b waile) JoSo sloasailS s o (59000 Wigm
(FAG P 510 0 1.0 (sloaaio F Lulibcau;) (K g 1o (sloanio ) Luliicaun;) (o)

«¥» &y -1ra
Loy S (o)
(e 5 ($559)0 Wlg (S gy siilen (giluaiilen ;o 1Y Ay
D5 g0 008 wilandan wigilSs laciland y (wVlgeS Wgw InSlE
SIS GloasgilS s (e (g Wigy S (g3luaiilon anlE 0 Ty any S
g9y SRl B 50 rizmen 09l g0 02y ax labs LSS Cuz Sem oS o
Sy L olages Gom)y (w5950 LI slanistlie) bs oad jl oo 5l i) 50
Dgdige S5 (g ,ued isw Ll (s 5 Bdig oo ey I3aze 1Ll
Gilwasilen Al b G izmed s S Al o ) dlly (cwsgigy dld T 43S
055 0033 S Al s 5l @l Wi se 05 Sdlys) IS 5 (5, s S5l b
9 3hlas by ol g3ghnd aigny S5 wgluniilon wilp 5 Py S
S5 giny il 5o Lol 09 oo plonil ISl Lasss (359,000 Wsm (eSS
2550 Pl 5y Lasgs 90,0 S5y (RSl 5 sl (609

(VE 5 PR P LY P (slotiio B pulibians)) (A 5 MV (stoasto ¥ pulitaasi) (o)

(eir W)

(ol (il T 15) «¥r &gy ¥
5 s (A) Gz S 5 08 S aad oo QLA |y 508 4 9 npa
S5 A e o, 8l o el JS i sl (B) sl o a8 4z oS
S JS8 i O At g ond i Jles aslSen (g (SRSl
i 298 Ol e g 00s )l )lem o8 Solonr ) el JS sl 4y 53
Aol 40 g Wl Fe sl S slail el el (o oazy o8 ol ol 5
0ds S S0 oGl 5P Sl (g 50 g b GRS pluil 4 gl (53 Ol
A2 ) S8l conl de 4 00 o
a3 plo oy n
e laaznss Lol cd 59, Ve a3 sloaznsS joe bwgio €V 2y S
)l S e KBl
Ol Obes 5w 68y 5 Sl () Gilonr (89 ISS s (e 4T A58
oS g Sl lapaaliyg B e Alnwgey
S 33l ol 18 COy 5 5081 52155 0 GslSson o5 gl 51 P a8
Awd dxlge IS b omils o387 & 5 Joo jo gole Sl o (glew ol &

(Mg IV (sloaio b)) (1 5 9 (sloaio | ulibc) (ul)7)




5 _ i ¥
Uj/"f‘fp\ \Y :dxio \

% R g3 ol

| |
\ b 3T T (5037 —al> »A

b b5yl s oile ol s s il anils cds ool 48 JguoS jslate iz
S JgooS &5 ol oS GLLI >
JStaleg) slapladl (ol cumdge @llS SLLI o5z 0> Sl Gl Jlod j50 01
Bl 09 Ay (ol )30 45) (SUse &ilos Cewl o oyl SOl o 10 900 S s
ol 0l S5 S 4y 4l (S8 5 Glandls dis b plaisl 5l o2

(VE 5 Ve df o sloasio d (lirnny;) (41 5lg0 &5 5 (5 jasl (@4bif)

stojas slow) «¥» &y ¥ -1 Fa
B e el i) 093 gyl Bl iy Syl asilea 5 5 sl S5 e
oay 55l gy 998 00 00y dlia (G3gro mudes sy Blibl 5 050 5 ige
a5 S el JSis o cnles jo Gldglyee S s alessl cllazil V> &y S
A 395 81538 18 0,8 W3 T yise £9 90 2l i
Uit 0 ped Al (g go 003 (5,48 (i3 10 S nge £45 90 o TH AT
o=l Blbl o el o ls i3 5 L0l eaisS aez @y 10 095 o0 00y 35 635 0
g ged SBb pgd g J?I S nse raSd l plaSs Crond
Sl sl Gl el e B 1 el Sy ol K5 g o Py Ay S
155 50 g0 Sl LS Jol (S nse 800 o e

(F o (stoaaio # wlissca) (VO 6 VF o 9P OV (sloarso ) poliibzug) (p/)7)

((ssle (Jlize, maopmel) «F» 3..3; 1.
R PPN P LT Y W S L S P R S I P T SE
500 S50 (4] 8,100 10 s (GlBONS 1 oy sasive a5l T 0 o0l
ban 3 gl oy n
Ul (g9, aslie bl (59,65 Jol> a5 glazy 1o 0 cds V> &y S
WS o8 6 S el Ime cpl 4y ol Sl il sl
Gasl o,k il ply aslio 8 )lgs L0iS sloows 3 S o0 o )0 «TH &y S
bl sy (S ) ras sl lawg g g odd Jiin gbs 4 as
I, slaomale sloasl Lot e Looss o8 ¢l aesS s el by sy oo ailis
)5 5 (I ool ol 5l ol 2o, ey jo aiS s Py Ay S
Bgh Laite byl glazeale glaasl a4 anle ;o corl il cl> 4 ol
sloazsl g ails gol)l (g0, Mlas ( Ao 8 jlasy OIS 5 ol jiae )15 8 la
ol o0l aiS L SISl dorals

(Fg 1 06 ¥ (slotsio ¥ guliscans) (VF dado ] ubiauss) (3 oo & 5 (5ol (@57)

(Al e cpus) «Fr &y ¥ -1 o0
DS oo p5ee B 5L 90 i 5 (85 LSy Ged (g3 wslae (53 (395 50
g oo 03d Can j90 3353 g o ale 24y )] lso spe Ber j5 Caclae e B0 S
ol By ypad lale 4y bgspo slosg, caly sag a5 J> o
ban 3 gl oy
003 L 350 S35 g Lo gale jo aS el ool (o5 (505 jelaie Yy &5y S
D B 51 05 05 oS5 S il 55 sigys LS SE B 50
R
oo oS IS8 Bllas wigd go oaud lagmianl jo load glaassl «Y» 4y 38
A5 o il 835 1) O ddte suijle &1
08> 98 3| i b CdB o by 390 9 B3 ol il (o Baiy T Ay 5S
A (e 9 Semgy 9 D @ LSy ) 9 Ol oS 51 lopians B iy 9
NP RN NV W

(VV 5 99 0 9F (stoain ) _uliiscau;) (o))

(e ) «¥» &g ¥ 10
Lol G 0y ol ads 10 a5 ol Ol i a4y bgy o (280 ailobe (Jdle &g
Sy g )) odme SladnnS O jglone )3 (g3 SUS PP Amio SO 4 4z g
39,5 el 00l L5 Ol g o)ly odd a ca gon oS D9 g0 od0line 8 (o
bbb Gk 5l ol @ays 5 (7,0 sl £99) oz, il 5l B 4y igen
Wz ys glls &5 (I 5 0
a3 (o)
5 i S 5l smebs Jy 55Ty o, 5 B Slge s 0D S
Glocul jo aaS cBo Ll 0jlas 9925 S nge (ol )b )0 058 co cdmlive el )by

Mg I Slye 9,5 BlsSoe il g gt slaaulp s T Ay S
Jlsd & jgmoay el ool cpl ail ansls c8s 0,5 ovliv 030 5 glaaisly
ool Jlad e Ol Gdm il Jlie lgie 4 ladoon 4 axins
f\_';ul = a._\.;.;SéA.? Gilre ezl hawg Qdxjb g [ 3 Aol 8 g0 Py Ay T
T Sbigs sl i alauly 4wl oo Laid (3,000 (Slapyg S S5 3900
S 8B 90 g JEH! e @da il bl st

(VO VP (sloaio d ulibcu;) (41 slge @) 9 (sjawl @)

(Pl Jepus) «Fr &gy -1 f0
Ol Sl an cai a5 S5 ol 505 ailie 4 cul, &S
ol 3 SYsb
a3 plo oy n
BB CORE VA NIRRT WAL S Y CO b RUAW - W L I  IRE S WU G 2 VPEt 4
Syl 18 S
IS S 50,00 S palw d Comd (gt (280 Olge S 3 o YD &, 58
el ] S pals 51 pasl
A i oz BT S 5 5005 Oyl 53w &S P By S
ool SV o A5 S ol

(VE5 VIFA sloaaio ) i) ()

«¥» &y 15
Lol 05y JomaS (59,0 9 (9 m 8yl500 BamsjLis ol eols Lo
al glad —F g JpunS (Gom 8l WSl Y (LBl 5 SISL Y Cngogy )
SeEnsSelS g g n slaai, 5 GSd (s v Sl o aly slad
8133 55 35230 ol ladid) (e Ceal (B30 9 Siere S S )
el oy, iz ) 55 olalS sl
a3 plo oy n
I3 o gy Bl 09, )0 (pog S o Bl slaaisl <> A S
o i LT ey 5 S0 e S5 4y by il (gladisl o

(Pl s pol)

il gl o glad w8l Syl 4wl s> STJJ slasl
5 (s a5) oligS glaards, gyl 05 ) placiand o Cunwgag LSl «TH Ay S
O 8y 5 gl el 4 (g reglS) S 50 09290 Slge el (gl 3 il by
55 o0 )8 Cpgdgy slodidy b oled 5 (ag JgeeS 00950 &
ologl Cowgngy aiile Ly glaaid ) pm jo ool 5 B a5 auS s« a8
S92 slaly L beawgog ol Jolow 8150 08B Congagy Bl rad )0 el oo
oo )5 abll 1) (Jg,0905) SN lodiie slos pge Bl L

(V510 0o 6 A (sloaaio ) Guliiscsy) (431 slon @5 5 csjowl (255)

(il o) <> &gy -1py
Siloads (gl jlade 3l s ol o Bole SO ol e 39 so s a5 (gam 3
3,08 pb Gda il ogd e 0ole S ol e [ralS o a5 ganl B g 5 il
Loany 35 (o)
I 5 i (b soatsl 955l adlys ge (80 Slge @l 43 KV A8
Ngd 3y G d 4 slg) 49 oS nge 09,0
St 0 9 Sl L (i (65, Sgmg )Lkl O jpon il e VY Ay S
0550 Syas (ATP) sy 6551 55 95
Ole s Ly pasl 5 00 (i o8 0yl 5 5 PH sy o 3 s a8
5yl G5 s PH ety o (95 Sl oS
A4S 3l 3925 5 (6,500 SlaaiSl JIojn ) slaaisly n odle gy 0 Py S
Al 5 olge Ll 5o

(VP o VI 3P P (slodaio ) pulivcza)) (5] Slso 5 5 (sjoml 2i53)

(isske jlias, sasayunl) «I» &g ¥ -1 FA
o=l eblis js a8 s dalse 4dST JgueS g boads” Gl ibl o il daonss
)30 gty 1 A S y3U 3 5l50 Aad (5350 JS pilug) slaplu]
B ol (0 )0 (GNgm 8 898 (St el g aits  Slogeial daosis 1l
ez il ) o 8IS sl o 50 (3] (65,8 g ST K s @ ol ailo
Lodis 90 Jawgi o &S Lol 09 o cliblone 0035 S5 awsgi g 059y iyl
Jlse ol fon ol ol (glaiBl o (slad 5 (sl ane Bole 0ty (gign <l i
G g Laas jo a s GBlbl oy ad Ll sits gaign cél pui jl sblas
Syl i litadse (o laplail




5 _ i ¥
Uj/"f‘fp\ \V dxio \

% R g3 ol

| |
\ b 3T T (5037 —al> »A

S e 0l ) pleseial jae slaiyss ol (slaaisl pend e ps e y0b (Al

|l gloasl, a

Sgdies wiSle azale g S Lawgs (3655 e o

Bl yo8 (sloazsS o )35 e Wl e Mg 5l gy 95 e 3b o

(7 Slsse Sligel WS ey i
(9 5 FV 0 3 (sloasdo ¥ ulibcaug) (VO 5 91 6 91 PV 9 e (sloanio ) ulidco)

&y -rov
0 g il b b Gaigp cnl dgdion eanlie Ly 50 (yigk pmd (nen
2 U9 G 45 95S dzgl 090 o0 b (ned Jsloel slnd; et
3508 825 s 50 b DI
loasy S plo gw)p
Oeeling 0529 058 letin] (Sa 4 i il oo pudS (50 SgaeS ID AL 5S
el 3Y (g po ) (p93 A Sas g (p95 bl g plovl o eendS (30 5 K
S92 (9,0 A Aiwd liws e 9 K5y o glSl Slakad baos 5 Yy Ay S
o oy (o Leos )8 aiiws Jlad GluS 5 5l baails plas)ls (g0l slaails
3 oladad asly aiiass 4l Laos § 4 S auS cds Lol o 1) Lol s o5
A (sl Oladad) asly
94285 np |y Leos S5 o5 sloastl b Sy n loand, Py &S
oS5y b o8 s> slaasly s LSS e o s se oSt |, 4
w30 45 0 ce bl Cmmeg 5 a1 Lrwsd Loniiane (s pood 45 08 B Lol o

(Ploy e pal)

Gliaeng i w3 osscaml sloos 5 g lazdly 5l ases e
(Fl 5 0 (sloawso o Gulibc;) (95 o 91 sboaso J qulibc) (Ga 5 slss Gispl)

(B ) «F» &y 3F -10A
Lt gaipad) ol sloaisly j1 o aisted sion g5 sloaisly baanmsgis)
A0 |y Dl g s i @ L (G fiis 9 0355 o0
a3 plo oy n
lazsl & aiws glasl Oladad bos 5« V» 458
5 5 Ll a5 wiiin g3 sloaisl I glatus jo,8 glaaz s« Ay 5E
29 @UI5 BBl lcad oad p (Gatisn (299) OmslSgen b GLD adly s
S5 s (b s ) Ge3 S nge 8lee
3 B awgige 1o ls ally 9o pewdhy g uwgise g ouwgrid «T» &35
555 oo Lie gadglen oliy slaaisly

(9 dato ¥ ulibzans;) (9 6 9 (sloanio d ulitzan)) (00 )5 Slso o)

(S5 o) «Fr &g ¥ 108
S oyl i PH e 58 50 ligs wanl Ol Gligs oz oy s
pH o o)l s pH J,0u8 0 a8 col jb— ol Jols Lo S cayllsy
Iy 0y Shos i madle oo o] JLd s a5 amd i 1) Loyt p Ll Wil oo
(ﬁ,aso uL.S v 3.7&.0) 1"“"5 odalive
a3 plo oy n
Sy i golaisl glis 5 aS 5.8 co caalive ol «oligr jo 0 B I Ay F
sl e Gl G50 pely 9 pas Slaog «lis> n odle T 8458
g oo oaalie 5 (9>
(sl idu 5 SN 5 (Glss (idn ) (pmd (S A w0 «Pr 4y 5§
B, 8 iS5 0,55 10 Oligs g o0 odaline

(VV dado o b)) (Ve g 9 512 (soaio J Lulicu;) (ou)5)

«F» 3,.3 JS‘ “\%.
S oo JeeSS w0y 1) O jle 0)lg0 don
2,190 (g2
crge B pss g5 bl colled o Pt aiile s (slas oy (L
0955 3 tasmg sl gty Gli8 el ol nl &S Wigdpe o5 (ST 208
\)5....4‘54 (l).ﬂ..o o.AJ)L.J P‘..b‘) &S Lg'.cbd.bbx )l L5‘°)'15
5 Byy Geebus wdz osns (31 )25 20l 5 )5 sleasl w0 Lo
Sdgdaul g (el 3l Sdgdoul cled (gly aolig ol 9929 b g0 (0lS 009,

()

oKiws Lo glaszbSs o aS sl 00,5 ool slge (55,5 olKiws o3lg 51 Jlow
ool Sl 5l elaial g plail ccdly (xils @lRiws 9929 pg3 o)l 0929
SlaFbig) e 5 SlAFhGgn Sogen il dlse 155 i o (T Ay 55
s a0 o Sl > )l 07y (S80S 850 AT LI 5 e 0 e )
(Do F) Slge plals (0 OS> s Al ) WS g0 SS Slge
TS i Sy (Sl 0ué b 5l Lol S By 5l (S o Py Ay S
ol ;o 0g-B o0 oadline (lo o oz CIB) aelae (30,5 (5, )0 098 o0
B by s Yl (95 88 Lai 593 o ik (195 )L08 ielae (308
Sedien S8b & GienST 5l (S8 (5 5 (2138 Slse

(VV 5 V9 BV 650 1 e A (sloario ) pulidcass) (o))

(o s o) «¥» &gy -rov
Ol 590 Wl oS o solitl (655 Vols (gl b il 5| oylins 590 8560 g o cale
il 5l (053 Sl ) sa5w) 995 (s3l3s8 oyg )0 Ladd oS wises il jlvo e o5
oBiwd ;0 S g0 Ty ClSl o iy 390 WS o coliiul (538 @Yols (6l
ol (§Xigm S8l £98 (St (gl A ls lestiul e S >
a3 plo oy n
Loal sl oolaul g asjylo ylay G dadd 05 Esb 5l ()lyes 58 e jge VY AnF
Sliad b Copm bl o JolS 5 30 b (B ] s ol oy (sl (ol
9 OB by 4y boy e sbelicn o205 Blabw 10 YL 05>
» TORTNIN A SIS A
Lyl, iy g o)l o Gaa il oUls ojlson ol 590 &ilie uaS” 8o «T» 4y 38
Shse Gl Ol a2
Bgd g0 )l S5 SO ol je0 B 5l aaS cBs «Fy Ay F
(VV 5 9V 690 J9 O I A0 sboaso J Lulica;) (o)
(OF i ¥ (b))

«Y» &.uf ~\0f

A Sy €z 5 o D 5)lge

(cs5le (lina, pasapsol)

)lg0 (o2
S f‘y pled 4y 0 0> ool Slleidl @ ls 549 g;:')l; 80 LB o «(all
sl 03,5 0bgS Yl Lozl B 1) olge Ll Alols () by g ol 005
s ol )08 vg g Aty g (55,5 Wbl o posl ( S 65 0 (e
Gloaisl L1 slge Jobs s 93 b, 5 S3b 5 1 58 sS a5 S g0
i o plonil ol Sy
Dol go 0w b 9> 58,5 Blelu e o SLL ai jo ol aidgen jglaie i
Glg s wad LS 5 055 00 3)ly i Ol pas (9,0 4 el wiloli ol jo
ams o ol B feo
sl S sy dn |y Ol Wdiiie 805l slaaisl il jo ol aLils axgi (o
Al (oDl g Blg3) S5E BB oSl ) 0 oo Culan

(9 690 5 OV (sboaio ) Lwlibcas;) (a5 g0 Gind)

(sl Hline, paaayuol) «¥» &gy -100
ool 5wl Slsd By csling 052g @ i a8 laazsS ws jglaie
&l 48 ceul B solgils | el (o9 damal Sgd ol anils cds ol LS
el oY gl b s
ban 3 ol oy p
oDy g 3l A Wb jo,8 (loazm s e a8 jo Wil aily caa» &y S
Bl ol ol 4y az g Lol g ()] (3Rl GuglSsen g g e )5 lagy]
1olgs & 508 (glaazmsS 895 5l (& 28300 (53, gl 2o 5
CBy o)l i 5e 8 sleasnsS adg wa )0 Ctuma sl ge e PP Ay S
T 0S5 adS 5,00 laassl ) slosas 09,5 5l geyee Gl 9l ansls
090 el 4 wed o
sl 30,8 slrazm oS ot o Fie LS5 5l S Byy el P &S
Gl 4y b o gl )i odme (LS glaaisl lasT ISl Jele aiils e oS oboyles
245 jebrlan o il 4l C85 WS o SaS 00 5, sloaiSl o yadling ol
Il &5 090 2L (5,0l qulio ;8 Lald (meling Cnl eadlyP o0 (oyd SIS (%

(00 5 OF (sboario ¥ (ulidsicuy) (P 6 9 5 PO I (sl d ulidicag) (u )5 slso Ui

«¥» &y ¥ 105
)10 sy Bl so 0S5 Jlg D j90 polate

(2 ope (polponc)




{ ‘g/gfp\ \F dxio \

% R g3 ol

|
\ eolidizan 3T 1Y 3903 —<¥> »A

W &g 155
ol s ol 4 O\l g
oam ool olio 15 gy L oo T o (ol ISl okl andd Sl
ledise )8
3)ly0 s (g p
o Ol 05 go 455l 0)0) SN0 S b Slisel oS 5 5l Sy (Al
wydise S s ol 08 5 05 S STl 568 oy Sliigal Slepsl 052
S9dise 15 3 0ygl (e 9 3b5 9> Sligel e
L gl g8 g0t 3 (g gl saldST 358 00l (6,28 (25 Sl (o
U Lo U R U5 PRI CS TP EICHE NN S IR WK C RS VR L YW Ly
Olee S (o0 by (28l (g gl el 5 alS” 358 00l (650 o oo 2l
OB A jemme jlan 358 5 WS o0 Mgy RIS i Ol izl 5 e 3L

.7, A
(W= il j] 7/6 (s plpw)

Sgdige ol sobj ke
S b Al sl 58 g 3l e e Sl DSes adS Sl )b 0 (2
D980 pol 5 (g ol [Lid ol o

(09 daso ¥ ulibczau;) (VO o VI 0N (sloain J Gulibcza;) ()

(el aaly 7T ) «F» &y 15y
Sy 198 (S pge 8 ;0 md i g i b laanl b g SENS o gl anl
Sgdies plxd
Ay 4 (5 g0 B cnl 9 (93 9 S9bies S)ly SO 4 oyl S 3w 93
Sedsr ) O OlAly S5
S b 5l bl 5 055 00 0y (Sllg) 190 (S page 8l 4 s Sy 5
S oo T Sy j93 (S rge 8D Sl ) (g 4l

(VF 6 V) sloasio ) uliicanss) (41 Slga g 5 (5l (i)

(e gl n; aaly 7T ) > &g -1 5A
S Gragts ) o6 & SeysR i 4 e sleamsS e mela Lo o o
T05 O35 09 4t 95 5 45 slaisly Sl (ol 09,8 bawgs (geye cal 3
DS ol ) e B sleaze S adgs e pe B 08 e T Glaal e (535 9 9980
Sl (Jyore LS L5 0 b gt 5 05 ke & (b jobas (90590 0
032098 Ol 03 eS| Jlaie 20l plSn LSl 1) o8 (slaasnsS
SLahng (ol 5 (i slaisslon (S90S 0 Sl 45wk oo I8
923 &y el o bl | o 55,5 3L Vs
(09 daso o Gulica)) (VO o 9 IF Fe KO P (sloanio ) Luliicaun;) (o)

P&y F 15
Syl Ol Cdail o ool oidlys By, AlS
a3 plo oy n
Dl n 033D SldE lse T 10 5 Wy loana lsFails HEW, €V Ay 5E
D9 g0 &3 (S v Gk | Blol Sei By, 5l s 0« Ay S
b5 At sloSnge 4 JLSs (9P 3900 o cislie (g3 10,5 K Ay 8
29 03l b o SloS nge Lo 4 Ko

(VV 5 9V 6 90 9 ) (stoaaso ) puliircan;) (al)7)

& /- H
(W= 9l j] 7,6 (s pwlpw)

(VA= 0t 1 )b (5 pul ) Wy &gy -\v.
g-gn el olys izl Su335 8395 g Uyl 4 olge 999 (Ame & 9T 2B
2Bbion o S (098 i 0yl
ban 3 gl oy
Sl gl o 55rse ool o Gliee w5yl (g T (050 AP &S
99° 5 S0 83,55 gy laadsl S, bl s Gl S 5 s Sllaisl VY 858
g g0 odaline alin usd
S a5l izl g GBal g teegall P a5

(09 dao ¥ pulicaan;) (VO U VY (sloasio | ulitcaans) (41 Slsn @ 5 (5ol (o)

e Rl L el oY lasital e 50 0t o 53 SISl el sln 5
S plgSse bl oo G 8 b loaz oS oy (ol slaaisly
loaith oo 55 L aiS S8 uizes 05800 handl i (i (S s
S9dien M 5 (5 S Bane wel (515
Plisl azms 1o 5 1hao w35 9 oy o Pl el S 0 (T30 28b g58 2
Sy K paliyg il oz 50 Jalome lapsling 5 ooz i 5 (5165 50
sl o3l g3 B3 LS5 sl Gealing
abie GRalS ol oy, 5 (Byy g i) olge e Sl (5l 50 (0
ebige LS gl jae 55 g3k (SlaaiSly i 93 )3 Slge (nl L
(©n 5 s Uss AT Deben o5 CoSgilen g 1e)8 SlaazmsS Wy Cnlple
(Vg 99 (sloaio ¥ ulicas) (F 69 g KA KS KO PP HI (sloario ) Luliisca;)

CoT s J1aw - (whiicum

£ .
«F» &g ¥ 151
9509 9 05> 3 @arF 3 om Sasise L el 0ol Gl (g ol 4 €0 390 Lo
Db o guyuis glaasl b s lgmcud)o 4y wilg oo 28l 4y
(VO GV 5 996 97 (sloaaio ¥ poliiaass) (P 0 91 (sloasio ) ulidcan;) (on 5 oo Gindl)

(IF o=l 2als (T ym

(P ulib g aly T IS > &g -5y
08 e o 58 sbamsS Bl (e (ST 950aS Sl 4y i o sblie po
ool s S ol g By oaaling e e ol plhy oo Gl Gyt

e . . L.
(a1 5l i) Sgd s by olsil e o
(e 5 P (sloaain ¥ puliincan) (9 0 91 5 F3 (stoaaio ) ulidcaas)

«Fr &y 15y
LLs )l as 59 oo odalin slojmg omiid sl c0aiaS loseis ol lailiny jo

(IF o= ulidrc sy ; 2als (T ym

A oo o2l e L) oy slaasl
(V690 9 FF 0 Y sloaso J plibcus) (0x 5 Slss (o]

(39— (sl ) &y F \sf
» b leak gleassl S @ azg L
g0 Bl oy (S e
oan S plo (o)
Ry dale Bl gleaisl YV Ay S
leassl s )ls s42g glassl zhw 9o
Hgd oo o3 (A3 mhaw ;3 LS loSL
e Fro (il ye 0 )15 S KV Ay 58
50 ol (505 Bilals lageiand ol 055
SaS5l dkie ol slaaisl «F» a8
b 5l 9 b Sl Ol ati s
9 0)ly leoyi> b oji 4 0)lns slag]gm
5555 st L s 5 0T 5l o
sloassl OT oS > Jdle 595 e o5
Als SELaS s load,

(90 duso  pulibczan) (On > Slss oY

(oo gulidscany; aaly o bS] > &g 150

1) Ol 399 3355 5 baoale )3 gloyam 93 B g ool (93 (53,5 €V (93 (A5

50 Gloya aw (B g caclae g3 50 5 T (g 50,5 a5 oo ams e ol
a3 ge el ) @l Gl o0

L Lol g 010 9525 lsl8 oS nge b (i (S oo 850 gy b5 50

i 48 (Jygila 0 Sy mhaw g oo dlibe Cengy Byl 5l LI s

3,00 3929 L 190 )0 (Swgy i g g0 ALES 4S5 Cgbo o w s Slwgy
(V690 5 FF O sboaio J Gulibcus)) (a5 slso ool




& T,
%‘é,@\ V0 iorio \

% R g3 ol

|
\ P RTIRN  TRCIS: TN »A

(o) i) «Fr &gy -\ ve

roise [, Vo8 B ao sloj 5 p5 o0t b s Lasgie (g A, 5 solicid L

Y, £
Say =E:>Y/O=\—°:>E[\,suol =\"Om(\)
m
V&
| <
LS
o LH t(s)
S‘ B I i
—YV‘ A

W0l T 38l gl el YVl S mie (a5 Bty V=t Jbogai qyazgi
S £ alasd sae 4 foges ) grdaw b (sl eesS coliiul Jloges ) xbaus 3l
0] o Cawsts BHC 5 OAB o g0 alis 1 solicil b a5 o)l

AO OB
=—=

AO wm_ t Lt
HC HB v,

S —— =Y \v-yt' =t
s—t' st

=>t'=%s
S b 1y YV T Jlis g Vy o) &gy t' Ols b

L1y ostse] = |Ax[fslso]| + |AX[\ osl:\‘s]| =8, +Sy

YV X¥ vyx¢ m
:>\“a=—+T:>VV\=m:>v\=a—
N

s ol T, oS o Jol 4l Vo o S i (oS Ay b

m
(V1610 sboawio + ) (cawl, 5 4 o) el YVy =1 S

«F» &9 -1vo

Vot logai g § 9903 doslne alizes glaalasd (o 1) S ote Sy g5 o0

(20l o)

el AV )_'Il}'!dQLA). )W5Ouj—

I)Qda‘a.)}_a.ic,\ffLQX)W‘SMQ?)&J):&AAS‘SSLAJ'QM5M)|)QI

m -
el sl Y, =—b? Seplayazg b oplpls 056l caws 4

m m
Avy=Yx0=Vo— ,Avy ==Y XV o=—Yo—
S S
ey 5L 50 ey ;sS AVy 5 08 B jio oy 53k )0 St yus ysS AVy

m .-
Vas = Vos TAV| D Vg =0+ Vo =0— sl YOS B VDS

s
m
Vias = Vas = ": » Vyas = Vips +Avy
m
Vrgs =0+ (-Y9) =10

Codle a5 Sllasd )0 ild o oS o0 oy ) Syoie loj — sy Jl0gas ygiS ]
Ol el 00,5 C8 > 9o S B 10 S jorie el e S e ey
Vo) slocdioalus jlosliwl b oS oy 1) ty o by sloalasd el o3y

[ t,
—=——=t,=Y/0s PR
a—t\ \ ™)

Vs

(s o] (ple) «F» &3 -1y
ol s,
el (e &S Olld il Gl a9, Jloged 28 ez loged 4 axgi L
= Al o e S0 Bb il wied oo Bl (Y 5 &Y ladsy Tl by
o=l ol il oo s 3 adgl ey I sl e oy — G loges s
Q_YP)AX)WQ_Q),Q)B)QGM%:U‘SLJ@IJ)Mde.loy}a)byoj
RUWIFCIESPR £ 2 CER gpueron
adgl s s sl e loged p wles o s (E =0 alaxd 5 ez img0 b9,
el G S > s X jgme cgz IS 50 S e 1 il oo e S jxie
D9 co DA «TY 5 €V glaasy T ol ol
o G o 53 () fogns s obon 135 o (S 052 50 o
sl 030 oclid <8 > 1A adl so G2alidl J 50 55 S e (g0 S
o=l o wolawdlemd (s js g Ol odigials Joolid &S > 0 ez eyl pl
€ 85538 o a3l X jgmme Sy B 0 s Ol Yoy g Wb O jee

(V9 610 (sloasio VL) (cuwl, Lo 5 i) FOW e

(59 p0 S aam) «¥» &.!; vy

s 0l i e i e Slis by Bty 5ty B e b 8L 5
Sacil e call Sy loged aw ja 5 oS wil clb Gloj 83L 90l 5 S e
5L o=l o b s cwl et g et ol ty Bty Sl sk 0 s B )b
P e 45 99 ey St el b () b3 jgot Vot s o
052 onlpln il Cutte g il loj 856 cpl o Vot s ol fogel an yo
oas 0als loy — Gl loged Il said asein S e gl ey (Jlges jo

il ey S Jloged a2 4 by o Wlgi oo

(9 6 U sloaaio o L) (o, 25 4 ln)

(ol Gl T yael,) > &gy vy
1) S yomte Ko Aolas wigl it b o8 1o 0 Hlog— oS0 Aloles 43 azgs | lazy
:Mﬁitf Cewddy

m
a=y—
\l

\
x=;at"+v.t+x,, § sx=t"—t—s

m
Vo=—)—,X,=—fm
S
S by — Lo Aolrs jo Wb e oy cpa s Alasd Al (gl 9S]
S oo pnts S S0 S (XS0 gl 1 oo 18 as Il X
33¢
t=Ys v

1) S e oy — i puo Wolro «ia puo IS gz s A oy gl 31 0 g

v {t=—\‘s
t—t—p=e=> (t+V)(t—¥) =0

23 sn 5 o sl LV 5 sl e Coddy 0I5 o o > ol Sl Ly oS

m
a=Y— \
V=at+v,——S v =Yt—\——yt=—s
__\m A\
Vo=—\—
s

(F 6 A slowio + ) (cawl, 55 4 o)




950 33193 ol

|
\ P RTIRN  TRCIS: TN »A

5 i
05/‘%\ \$ i \
vi-vs  vaAB _ v'-vs ¢
- =
-V

Y 6—
-v vax—AB
f
Sovi —axrs=—fv' = av' =axvs
m
:>vY =axf:>v=\'\/g—
S

(96 W (stoesio i) (ol iy oja)

(ol s aol) «I» &9 3F -1 vA

502 S Lol oS e o |y S i o = g 5 oy — S0 Jloges
@l nlpbs ol i il 08 > ol BB A p3 S ate bsgte ey
aliod o S5y ote oo 500 D)l an aBlioe she Jloj 83k ol 0 S ke
A e yome oLSe T 5 E=AS alisd o il 039 S Tane o t =0
CS o Stz el (ot D90ty 4 loy— (LS loged s azgi bl pl

S o pets E=FS i 0 S e

x(m)

t(s)

“F---
>

AX  vay=e

Vay =— Vo =—=> Ax=o
av =AY At=hs av =

X, =°
DAX=X\g— X, ———> X pg =°

s Jogad 53y 5 ol i b S 5 e o el 4y 5 L 5T

ioplse Sty by =VOS 5 By =Ves b o 1) S i g pu (o)

t=¥s
v=at+v,— v, =-faD> v=at—¥fa
V=o

t\=\"S V\=Pa
ty=\os vy =\a
m
V(—
(s)
-fa
£
sav=E
L=sy+sy ,Aty=\ o Y#lal WY
\ Y \ SaV= ‘o ==?|a| (*)

o B g ¥ slacdis ales 5l ool |

6 k=10 ) ty—0
—=Y 5 _=T oyt -fo=Yo-ty
W0oYa—ty Y Yo-—t

= fty =VYe=>ty =\V/0s
Sz DS 0 YOS BAV/OS 5 Y08 b ho Sl s5k 10 5 e g oo
CS o jetme Sz B 3 I e o oy S (nlply el 00l Lradl> jome
At=Y/04+(Yo—-\Y/0)=\os

G

L Sl ﬁlﬁ Sl ca;

+O0F - =

o
/t, 10
1
-0

Y S S,

(V9 610 (sloawso ' Lj5) (cal, iy i)

(ot (o) «¥r» &y ¥ -1vs
ol bs o i (Finlns cal odigdans o8 > il o logel g b
o Sy Sy A (glabasd Tl el ply el malST e jo (G yu) Slogel
E=Fs alod 105 chio Cepn S8 £9,0 Al )3 o7 pelisr |y S8
Wby i ge oS o olid Al gl Dol o el cuie

=S v=at+v,

=Y Y
V—lv"l)\‘|v° [Fax¥+(—]|v, |):a=; \A
x(m)
|
|
t '
1
\I/ f "
|
|
T Voo

O3z el € AL B (E=0) 08 g,0 Al Sl onishasS oS > olog e
ol ol VE 0 383 o Sz yuks S pie oSt i o

Y A
V=at'+v,=>°=;lvolt'—lvo =1v. I=;Ivolt'

:>t’=is
Ay

f
J)MQSP«&QGAQQ?MJ)MAF;S G e Sy 83k o onlple

ool 039505 Oy gu0dy
WV 619 sloaio F L) (cul, 5 4 ciya)

(s/5p0 o pm) «Y» &g}f VY
BC o lm 500 )05 AB e 6l b0 ) plrailr — ey il
i ) V) D50 5 i

AB= v“B—v‘A =\’aEVB—=‘IIn>v“ —Ys=YaAB
VA=F—
s
— =o,Vp= 0—
BC= VE—VYB =YaBC%°—VY =Yax;AB

BC=9AB
f




A & T,
' %‘é,@\ VY iorio \

% R g3 ol

(Oplp s paol) P &gy -\ My
O g oo ) E=AS Alasd o e s il clasgio S s Ayl @) 4z g b

oyglise Cawsts | 1 8 > i

Vy= ‘m
vy + V. VTS —\+vVv
Vay = ! Y = Y:>VY=Y—
Y v =\E Y
av
s
_ m _ m
V‘f—r? N V\——\? \m
vy =at+v, >Y=axA-\>a=——

t‘f=AS Y S“
o ol Ol b S o o o 5l S alayl ) 5l eolazul b ygiST

Vi vr = yaAx Ax=Y—(—A)=\dm

\ m
VY—(—\)Y =\'x;x\a:>vr =\=>v=Ff—
s

IV 610 stoawio V¥ ) (cal, b 4 )

(A6 gl o) «I» &g 3F - \AY

LeS o 0 gl ol adolas L oads ools oy — S @olas dylie L lazy!
5 e gisn |y S e &S o o) — e s Bolae updies (5 e 5o Sl L
oo, E=VYS 5 t=YS glealax) o e s

\
x=—at“+v,t+x, m
Y > a=Y—

x=t' —vt+¥

m
t=¥s=> vy =¥X¥-¥=Y—
s

m
t=Ys=> vy =rYxyY—-Y=\\—
S

S>v=at+v, D> v=Yt—-Y=>
850 (6l iy Sl QLS b oS > 0 Jaugie S o iy ya5 ) ooliil b

ol E=YS B t=¥s b

Y \ S

v =VY+VV=‘“+\\= m
av

V=Vay 2 Yt—¥Y=Yt=0s

(V1610 sloasso ¥ 35) (cawl, iy i)

(/90 Jo ) «\» &;_\Mﬂ

e Vel a B Y Gus o olasls daloges des o Al 4 axgi b oyl o

f""b@ |) V, el

ool el shie liolid a5 €YY 5 €V ol losas slp

\ \ m
Ax=;at' FV,Ee =;(—\)(v)‘ FV,()>V, =5—
S

m
v=at+v,=>v=(-)Y)+F=>v=+Ff—
s

0=ST el Yy <o« 458 IS 50 155l Ca e €V a5 Ladd el U

el el Culte laglid oS «F» B 5F o «YD AL F sl jloged sl

\ \ m
Ax = ;at" +V,t=>\e= ;(\)(\')" +Yv,=>vVv,=¥—
S

|
\ éﬁg}:é—()lﬁf\ Qsa}T—«\'» 555\
VY
/ - . —a|xb
p oA = A=s Y Y e9)
av = A o~ 7 dav — =
At s‘v=|(\ \a:—?a)xal 5 Y
ia
(*),(**):Sﬂl_v=0_=2
! \Y
av T|a| Ao

(V9 6V (sloasso & L) (cul, iy ifra)

(30 e pol) > &F-1va

o |y adsl s s o 5l s Alsbes 5l ol b L

g _VytV, Ax=e—d=—m,vy= - _e+V,
At Y At=Y—o=s Ty Y
m
>V, =—F—
N

:MS@I%I)J)zzﬁywdyfl

V=at+V°20=ax‘“+(_?):a=YsEY

v=at+v,=>v=Yt—¢

(V1610 sloaso ¥ 35) (cawl, iy i)

«F» &.3; A

(22/) sa20)
slagl; S e olralr @l Ce s ey 5 ol Gl b oS > 50 eilo o0

tiise 1y o e ol Tzl bty el Jlgie 0,8 slasl o ye Jlgie o (ggluns

? Yom

r———, —
J,IZ,sl?a ,a,oi.».ilsa Pj.wz.:il:é
Axy Axy =YAx, Axy =0Ax,

AXp=
Axy = an\X‘"—vam>Ax\ =\om

YooY Vo=
Ax,=—at' + v,t———> L
"y * Axy=\om ) &b
\ Y Yo fm
WO=—Xaxd +e=>a=—=——
Y Yo oY

L (plez a6 7 o) 55 len) by =TS 5 ty =VAS alad 5 Cc oo 95T

Vy + Vy
WLAUL_»:L.:;A_SP)O Vay =

Abl) 4 azg by oS o0 Sl
poyslse Sawdas |y pilaz AL E o bgie sy

4 m
V\A=g""\+°="‘/’_
v=at+v,=> §

\% —;x\’f+ —\‘A//\m
ve [ S

Y/ FHYALA

Via+V m
=AY vy o SYeY
S

Vav

(K010 sloaio & L) (cul, iy s




A & T,
' %‘é,@\ VA iorio \

950 33193 ol

|
\ P RTIRN  TRCIS: TN »A

[v)bu.:‘)ll.u
—f£xY XA
AX=S\+S\4 =(T)+(T)

=S Ax=-f+\f=\Ym
£=|S,|+|Sy|=|-F[+1#=Yem
Ly 8
Ax ¥ Y

(V9 610 (slociso o ) (sl b o)

(b ool «¥» &g 3 -\As

ol s Ly S > Wolan 5 Canl sagus 05 sl ol DL b S o 92

\
x=;at“ + Vv, t+x, sl oo & jq0dy

Sy bslocs X, =YYmM B o)l 13 X=YYM 0 S e t=e Al o

[N u.s‘)al_,.: ‘w|)wflf)|éw):wwla>w t=%s :\.Ezj)é a)fan.)
)l O ygo )0 el ao il alaxd cpl o S e

v=at+v,=>fa+v, == v, =—-Fa())

el onlply sl X=YOM Ll t=98 Al o 5 xie oS
\
Vé=;ax\?+v,xf+YV:>V0=Aa+fv,+\’V =>va+v,=\Y(Y)

o0 (V) 5 (V) Jstme 99 9 alolas g0 J> L
m m Y
a=—fF—,V,=YFf — DX=-Yt +YFft+VY
s S
b e b (PS L Y () ped Al ¥, Lasgie (605 plns gl
sl sl g s i E=FS a5l dz g b g 0tS dslne | 00
t=Y$= Xp =—¥XA1+YFXY+YVY=YYm
t=Fs= X¢ =—¥YX\F+YFXF+YY=YOm

t=58= Xg =—¥YXYF+YFXF+YVY=5Ym
= £=|Ax, [+]|Axy [=10m
£ Y _ m

Sqy = —
WAL v S
(V1616 (slomio & L8) (ol b 1 o)

(ol Gpawpsal) «¥» &g -\AY
abasd U ol 5l 90 2 8 1o s o0 Sz s TS Alasd 0 S i 90 92
i B e Clid g Cutte A S e Slid plply o sigiass =S
J 0 st sl el sl ) IS Billae S ot 93 o (S Jlaged 5
ol 55 el Vo =0 alasd pl 3 5wl oy Tae T WS (oS oo 5 aAlins
s Sl QLS b e8> 55 Gley— (i Al sl eslitul L & g0

t(s)

—vd

m_ _m
v=at+v,=> vy =()(Y)+f=F—=t—
s s

m
B¢ oo Vyg =?? ol @D 0 4T« AT o« AL G S (ol

(V1616 (sloaio & L8) (ol 25 4 o)

(7t e o) «\»3}.3;-\/\?
1y OLSe adolas oolow &y gl e oy Sz judS (gl i o V> &5y S
QB3 oo S e 5l 90 S ol s 4 Cde vae g0 b (gl BT oS Al
sz 30 5 S5 am0 g0 Caz i o S ghn ] Cendts S sae S, S
A0 o S ek ekl ik
F4+/5p
IR

LR N
Y

X=o=> 1t —At—Yo=e > t=

S3-G-&
IRUXYPPRCVESIUNE I I R JES I PRV WA ARG PR FCSE RN

O § 03958 S > il o el V<o g @3>0 e w0 KT AL S

[FETIE ST AN PRORERVCFOR U (20 ) ICUPSINTS W

] 05,5 S > 003550 s § 0 g
FURAPPRRU - S JURUV-SIRV FRCA SERURE S - 1= ISR p 2 SVt 3

PN s L SN il dielas o

CS o X g lse gaw 0 V8 Cae an S e il i o P a0 5§
X )wgﬁhdw)o5mosa¢_e;‘;mﬁt=\‘s M)de‘dﬁsn
ty=VYs b t\=YS aloz 5 E>YS laalad gly cplplo 00d co pue adlol

WS 0 ES > jeme Cade (Sgm 4O
(V1616 (sloio & L8) (ol 25 5 o)

(5 0] o) «F» &y3F -1A0
Tt el i il e ] adgl o g S > ol o5 Wlslne & 4255 |

S o0 oy 1y O Gloy = Sy Jlog0d 5 o yslos Cavos 1) e ps Wolas

v \ m
X=t —Ft+1e ;a=‘:>a=YT
S
\ oy =
x=-at' +v,t+Xx, m
Y v, =—f—
s

ragicen ) S e oy — ey Blslas Jl

v=at+v,=>v=yt—¥f
5 @l (olej seome 5 Gloy = S Joged e jpamme i ST 4 S
e |y 5 e cilcs

v(—

A

t(s)




& i ¥
w’c%\ 14 i \

950 33193 ol

|
\ P RTIRN  TRCIS: TN »A

Yy
S Jlo o laX g cgr DS 2 \YS L FS Sy 83k j0 Sy

ol yeome g Oloy = S g Josed i jpame e Sl Ayl 4y 4z g5 bl
el el plral> il

V(%)

T v ®

£=|Ax|=s=

Yy
L cdle a5 0525 Cgz 5uadd VS U —8 Jloj 85L 10 sz S <o
s 2

(M1610 stoawso & i) (e, b5 i) el iy el S

«F» fl...l; -\9.

) S e el ol s b o8, s Lagte c s Al 5l oolizul b

(141 s pol)

2 9liss Comdts (T) Jlgie 5 (laSy Sloy slaojls
Vy+Vy _AX' ve=wy+aT )(v\+aT)+(v‘.+aT)= Ax'
Y T vy=vy+aT Y T

= (V‘:—V')T +aT’ =AY

AT oAx
— S AX=Ax+aT" = Ax, = Ax +naT’

Yo
:M)b@‘).!l.:{‘n:?:O s T=¥%s g ol o

dY =1y +0aT" = aT’ =Am

E:Ax+(Ax+ aTY)+(Ax+\’aTY)+----+(Ax+aaTY)
= SAX+ AT (V4 ¥ et 0)— XM B = XA Y+ AX1D
aT =Am

=\aYm
(V1616 (slomio 2 L8) (ol b 1 o)

| S
(o lus) «Pr &y ¥ 140
2 glise Semdts o] o 5l am | Laglon old a5 5 2
my =m mm_mm_\m:m_\m
A U R Ravi Y=¢™
v —V+Y°V—\Y°V—?V =v —;v
yEnWroonEnohEgn Y=uM
Ky
oS o0 Al | K. Lo iz (551 Alaly S5 4y (45351
\
\ K m v
K=—mv“:>—“=—"x(—“)v
Y K, m, \2)

\ V—x'=lan\“Y
Ax=_at“ + V,tM) v

Y V,=e,t=Y¥'s ' \ Y
=Ye—X =—;an\"

m m
= Y¥=ap xd>a, =Y—=ag=-Y—
SY SY

A S oxe 93 ey Sl e 4l 90) E=0S alaxd o 1) S e g0 Alols ygS]
oyglise Camddy (K05
\
xk—x':—x\“x\“'
‘ =Xy —xg=rxy =\vym
xh—x':——x\"x\’v
A\

(V1610 sboawio + ) (cawl, 5 5 o)

(A6 Jadlg) o) «I» 3..!; “AAA
SIS yote miS (o0 (28 (S S o0 S O (sSae Doty ) S e 1S >
)_$13._':JU5¢)$5AX\ S, Jgl 4l j0 5 0050 &S > S JL>

ol ol by ol s el AXy

Vo=0 AX| v Ax y_y.m
OO ________ I Y i I
5 ~—
S

oise |y ool L

\v'+\“o
Ty

Axy = YoAx, () =Y e%a(\)‘
=>vV+re=rea QO
Ye=a(Y)+V >V =ve—va @
®©,® \“»—\'a+\~«==\»a:>wa=fo:>a=aﬂ‘r
s
b |y elaals e8]
VY—Vf=Yan:>\“oY—o=\'(a)(Ax):>Ax=‘\om
£=Ax=43.m
ool gloalr (S5 pln 0adi b Colas wmd ol Cgz i S e 052
(V1610 (stotaso & ) (cal, 25 5 )

(Ol s psal) «\» &.!; ~\AS

glsn Cawndy b alaod Sl aay ) S jmte Ol

aslY_ Av=o—. L Om
At At=Yo—\Y=As As¥
opglse Codds o8 > ol &dli t1 0 1) S oxte ol (5151
AV
' r__ U—
, a<o,a—At,,At—t t \—\o -3
|a'|=|al — —=Yx(—)
AV'=—Y—A=—\o— A
S
=>t'=As

3t Cwddy g o o b Alid 3 L3 S e (g0 oS | (glalazd ()g:S]
oS oo ool die 9o alis I jslaie e 4y
Y A t'=As vY

== >t"=—s

tl _ t” t” a




-

A 0 -~
o, Uil . -
//Uf?. + Ao

950 33193 ol

(i 5 ) «W» &gy -140
:M)lb A - LSI}J.
Ey—E, =Wy,

By =Fy =W [1—----[]

\
o—;mv"=fkdBcos\A°° dB

Y
2—%}1{VY=—F{\X\ XdB:>dB =VT

u'il)’l*’

(VI 6 91 (sloaiso ) 38) (W15 5 (5300 N

(5 1n6T 5,5) «¥» &y ¥ 145
ol 5 05,00 Y € ALE b 55T e o5 S sm (58 1) S5 Gillas
ol V=
C
d
/Ih
om ov vy _ .
A B

WP CLA G lals o i 5,05 15 8ad 5l eolial b
o \ .
We=Kc—Ky = Wpg + Wy, =- mva

old Gl el (ite (559 (5955 ) 99500 YU rlans 5| e 5

Wy, =—¥xb=—YeJ

Y k N

\
—mgh + Wfk = —;mVA

\
—YxYoxh—Ye=——xYX\oo

Y
—Yoch=—-Ac=>h=fm

. h
sinov° = 3 L el il s 55, d lradle ool

h A\
d=— =— =bom
sindY® o/ A

g oo li 65,5 T AB mhaw 55, gl e o 0 ez S Cds

|Wfk|=|—fxa|=\'oJ ol ol 65, alrale OM syl

gy S2le>

(VI 6 91 (sloaiso ) 1) (15 5 (5300 N

| |
\ éfg}:é—()lﬁf\ gsa}T—«\'» 555\
‘m ’v
Ky vy ' A0 Y\ OYP WA A
> x(—a Y=—x—=—:>Kv=—K\
Ky, m v YoYs o vo Yo

il Sale
A Y
AKIK‘; —K\ :EK\ —K\ :}AKI—EK‘

-y
il ao = XV ee=——— XYoo= —YA
FEITEITK Yo

\
ABl s iz (550 el Sl 4 hie cudle

P o " .
(OF &do ) ) (0I5 5 il N

«¥» &y ¥ 19y
oS oo ol A |, 55 oz 51 S o IS lac

WF\ =Fdcos:®=YoxYx\=¥oJ

(ol pame 1o, p000)

\
Wr, =Frdc0s9o°=voxvx;=YoJ

Wg, =Fydcosa.®=.
J.n..o

\WF\‘ =Fedcos(\Ae°—YY°) = —FedcosYY°=—Yex¥Yxo/A=—YY]
Wr=FotYoto—¥Y=YAJ S o0 Sl |y g i iyl 57 9557

(56 00 sloasto | (i) (0lg 5 sip1 N

(Ol ) «Pr &g ¥ 14y

. Yooy,
5 ez oo pln Jdo ol o gl g st o551 K= o ik, 3ok
(Ky =Ky) g salss (LS, sl sos
G5 5l ey 4 ey Bl 5 050 WIS g0 (6551 (Saly Bk SR )b
ol oy G 4y (s Blasd )3 ol Aol
Ki=U,+K
B v = Uy + Ry
Fo =Pty = {K; =U, +K,
’
Ky _Up+Ky
’
K U, +K,
’ ’
K, >K|>K, =Ky

heohy Ky _Ur+Ky ) kpsK
K\=Ky ~ K| U, +K, o

el alple

(Ve 6 9A (stoanio | LG3) (0l 5 (52l M)

(Ol ) «Fr &g ¥ 19
o)l btz (55,0 9 15 LB azgi b

W, = AK—M= K =

=Ky —K,=-

\ \
:}K‘-=K\:>;}I{V¥=;}I{V\Y

[ vy = vy |
ezl s 1ol 5 05 b s 8351 ConcdlS sl Wy =0 a5l sl el
il Sy e

(930 OA sloanio d L) (g 5 554 )




'y & - T
' %‘m\ e \

% R g3 ol

|
\ P RTIRN  TRCIS: TN »A

(Ol s ol) «» &g -1a4

3w—.’.)l° TS Gl g 5 a5l eolal b

W, _AK Wt=WF\ +WF‘, ,M=\/akg,WF‘, =Fydcos(),Fy=Y-N ,
Yooy Vv m m
AK=—mvy——mvy , Vvp=A—,vy=f— , d=Yom
A v A Yoo s’ \ s’

\ \ \
WF‘, + WF\ = ;mv; —;mvf > Kd+ WF‘ = ;m(v; - v:)

VoY
= YexYe+ Wy =;x;(A'—\='): WE, =¥#—¥eo=—t7¥J

(91 6 91 (sloanio ) 3d) (I 9 s M

(@) Wr gy -v..

adgls oy Alamd 5 Oy Bl g0 (ol (6551 9 U Al eolal

il sl
AK = Wfd + Whe

Wmg=—mg_ h

£ >o— K| =—fg——mg—

h ¥

Wfd =—fd;,AK=°—K\

Ky =Y#J ,m=00 og=o/pk h YFx¥§
AL il >rr=_0/0+0)=h="""

fq=V/oN,g=\ 05
kg

=h=\fm
x
h
¥
v | oh
f
h
Y
TTITTTTTTTTTITIT T T I 777777

S5 (Sl (LB & az g bl 4Bl 392 1o Cnglie (59,08 45 (Shge )
b el Pl ) Gy Bl (0 AglS St (5550 (SIS

AU +AK =o = AU = —AK —2U="mgh ,

m=¢/0kg , g=\»E

E so/oxVexVF=Ky—Y#
h=1rm ,K,=Y#J v

mgh=AK

> Ky =Ve7d

(Ve 6 91 (stoanio ) i) (015 5 (5300 N

Vs

(0 Lbpalli) «Y» 3...1; Y
S GRS P
s g e 5 Ry caogliie Lais il by ol oligS Ll Ry oo 55 (o
3l g aceoglioe (o

Wloads s (53lan jsbas € 5 €Al 8 jlge Ladd ol by

(916 00 (stoaso # i) (esitun Ol slo o 9 il pe)

(s rasabT o5)) «P» &gy -1av

1) o Caglio (59,0 V) 9 (V) atai 95 5l m (535, ;i,_m.a’“ oL o8l ool b
) oS g Anilons
d=h-K W;=E(—E,

M)

. = —fh=(Uy + Ky)- (¥, +K,)

= -fth= mgh—%mvr

—fx\°=Yx\ex\°—%x\’x\ooz—ff=A°—\°°:f=aN
s B gl 4 () i jo cuiSjh pone 5o
¥ o
5 ¥
S o0 oolaul (V) g (V) abais g0y (65,5 (Swsly (38 51 Koo b
Wi =Ey —E¢ = (Up + Ky )= (Uy + K )
[
&)—fd=(U‘u+;U\«)—UY

4 i, d=h—h'=y—h’
—fd=-Uy - —fd =—mgh’' —mgh
= —fd fU\« Uy = —fd fmg mg hYm.=oN
%
—ax(\‘—h')=;x\’oh’—\’x\oxf:>—Y°+ah'=\°ah'—Ao

h'=\/6m
el ¥ g Y Bk g5 o olraly d oS 0s cdo

(V6 VI stoasio d ) (0l 5 50 NS

«I» &.3; ~19A

(i 3T (5480)
5 Sl (29,5 OloT 0ad 0ols g 4T auS C80) 2, g ke dls

3550 Cawddy |y dutie IS g so ey] o ke g (Cam 033l 5l ooliil 4 (55Ls

w. .
P, =—2ow

<*F T ¢ wia =P

STy xt

t=0min=Yo s
W, . =FfcoxVoo=\YooooJ
P=f.. W Sale
Jeidly (§550 5 (i 5551 SRl Sl s plodl e (595 2 i S 92
m..Sse l.).‘.u l) GLA [ 3d UT )| e\)l.a.‘..ullad‘).»l.u ] 00 L)"
\
Wo =AU+AK:>m«oo=mgh+;mvY

:\Youo:m(\oxvo+%x(vo\/?)')

\Yoooo

=\Yoooo=m(Yeo+Fee)>m= =100kg

L C,w)\l,gl).g &uwcﬁL@)o

g kg
P=Y/Y0—=—=YYbe
y=m em'  m" o0 Y e
p YYOo 10

(91 6 91 (sloanso ) 3d) (I 9 s M




'y & - T
( bi'/égé\ YY o \

% R g3 ol

|
\ P RTIRN  TRCIS: TN »A

(il e Fragy¥-v.s

s o Ry =Ryly b, el s 2311, Ry canglin b2 51
A Ry calin gl s 500 Byl osi o YTl Ry coglic
YIL lr Ry coaglio jf sy0e oloyz ol Ry 5 Ry slagl 2 g50me

il s 09 oo

_nr’
P =P, —RL LR (D) =R, (D)

= Ry x1=#x1Y= Ry =AQ

YI R=FQ
| MW \
A R‘,:\YQ Ww
W "
V=5V
S o Al |y Jolae Coglie 25T
R = R,Ry _ Fx\Y —¢Q
Ry+Ry #+\Y

Req =R'+ Ry =FQ+AQ =1YQ

Ll ol Glaw ol by ples gx) c._..;,..ﬂ dae Colps yo
Vo _#e_

Req VY

IT = 0A

(516 60 saio & ) (witus Ol stoluo 5 Ll Gle)

(a0 o poll2) «F» 3..3; Y.y
oS o0 Aty D ygods | a3l je 50 b Curdg
r1’
- IR=TQ
=1 QZ =%
Ry=622 1 B |
= =AQ
R-res R ]
i SRH=FQ
1-#1 ,
I

P, =R,[] =x(s1')" = vr 1’
Py = Ry} = A(YT)" = vrI”
Py = Ryl} =1o(rT)Y =a.1'"
Pe = Rel§ = ¥(I')" =1v1'"
Py = R,I} = #(1')" =51
oo Ry Canglio s bgrpo (pan oy (i 4t 50

(OF 5 OF (stoanto ¥ ) (situo by (st a9 Silll lya)

(AUl ) &g -v.A

ipbien 1) Jolee Cenglie s 5 oS (00 sy 25 Dpge @ 1) e i

(¢5/9i >908) Wr &gy -v.y

e ol g Ime o scas 55 lae o bz Caul b oS a5 s
I=o
V=g-Ir——V =g=Y¢V IS pplgS

Ol e aS ogsaalss 85 e 0 I=YA b, asl ate oIS &5 LKn

Veg—Ir—Y="WVoE=YY o v vrsyr=y el
I=YA
=r=\/6Q

(O 6 0 (sloaio ¥ i) (esitun Gl slopa 5 Sl Glye)

(s isel (o) Wy &gy -v.v

o ali Glss g P=el =Y oW il il il Wae G (sads oy el oo

e Ol i ol 39 ol B 5 el PP =TTr =YW 1, aye

P_ .=cl-I'r

‘5?5? :M)b u.:‘).lLu | (‘59)‘@.9)

. =RI"=\A=f/oxI"

P s=Yo-Y=UW , P_ .

Ty
=I=YA
s PP=TTr al) o o iSle b
P=I"r=>v=fxr=r=:/0Q
Vi=Ir=Yx./0=\V L Sl il Jeniliy il coles o

(OF 6 01 (sloasso ¥ i) (esitn Olyo (stoao 9 Ll e

(w9 o) «Wr &gy -v.f

S dsgame (pae s 5 Sl Reg = YR L by Joles Calie Jol b o

Y Yoo Y Y
P=V =V_ﬂ)"°=v_:>v_=pow

Ry YR YR R

Wilodds Jrog ;K0S 4 (glen jobany Cnglin ¥ aS pl 4 azgi b pgo > jo

b |

o R ; .
S Lagl (ras s amsti o 5 <l Reg =7 bl gl ol cslas

\ANEA'A
P=——=—=¢Y—=P=¥xfe=\A:W
R R
v

(00 6 OF (stoio & i) (jsitun Gl (slobsa 5 Joall lye)

(5,0 530) «Wr &gy -v.o
S8 ion 8 ey a8 (Fesliie Jobo wdgyon o Cuons & Lingh 0nizal (B
Jolne Coglio g so el g ol go il 3l Canglin T s (o 5 azily o33l
8l wwles 2alS S by o Alaly @ azg b calpli s (38 ee e
€ Requtl!

I= >1 pals
Req +r 2

Alos Gl ge s 90 Jmilty B e J5 oz 2l L
I tals .
V=g-Ir—<2= Vi l581

(03660 5 OF § 0 (sloanio & 3) (utiun e (slobua 5 Sl Clye)




Ty 1
YY :dxio \ &5 03198 (ol \ 36—k Oge3T - »A

Y ) RA=\AQ
aglio b cun o5 03 Ry =—R+R=—R A%
Y ¥
5 aily Llidl S Caglin b cndg 5 ol ool Rpy = R+ R=YR Ry=YQ Ry=4Q Ry="Q
Ar—VWW N "NN— NN—2 B
(V) oY aiips il aalys pals |5 oL > 1= alal, 4l
) eqtr
Seaizs
Sgdee FsinS Re=
(9 5 0 (sloasiso ¥ ) (esitun Ol slo o 9 il o) AN
Ry=1TQ
AxX\A
.. = =#Q, Ry =Y+¥=5Q
(Gpio puwr) «¥» W -v. Y0 a4 ALl

M@ oy jSo.)Lw Ca)}cigl))ldwjoé; L).g |) J..ML.JW.E: Ll lac!

3 pilyTien nlnln WS (oo pse Ol 5l Gl el Jlonl gl 57 AW ———— AN, . AMN——oB

oS 13T el et iy 4 oS 1) o

E=FAV

Ry=YQ /Ry

R9 ) = "+9=%9

Al A, mn—iB

AN

XA AX\Y 5

= =T S R =—Q

O YO 4 yv+a a4y

(7 b Or sloasio ' 8) (eitins e (sloao 5 Gl Colya)
A 49 E £Q B
AN AN
Y7 XX a0 (s saaw) &gy -v.q

A7 ¢t f4s

A KPP WV SNPGRS IV PUCSSVEJ) | JRPVIE: BFGH PR I FOW g
< : :
1= = =\oA

Req+r $/A+o oY ol 3T S i jame o] 5l Gl g 4o ys (9B e ) oS JLas)

(910 00 stoasto ¥ 78) (sins Wyt (slojpo 5 Sl 1) L ol s e (15 Coglio @ gy ;K00 By b 5l s aalss igals




w\ — \

% R g3 ol

|
\ o= kT T g03T -t »A

(ol Glasl) «Fr &gy -vre

ol s OHT ey e ble oy sl o VWA iy Slisel Jslne ,» pH

13 88100); ST

b |

—\f
- \o — —Y+o
:>[OH ]= _“/A=\° T/T=\°( Y+o/A)
Vo

=1 (YY) oy ™ mol L
sl 5 2 4 Sligal (6l il Gy ol Jse s 5 g Wslee
NHy + HyO = NH{ + OH™
_ [NH{][OH|
= NE
T3 (M) SUssel gl cble 1y 0 #3107 oS Juioasans Ly
(Kp :S25) 0 o0 Jaics o
(Fxyo )Y
Mj, —#x\ o
Sl D9 e Aobee Bl sl S50 LSk Jolne oIS i 225 sl
(S (8 5SS 95 10) 1055 0 B pan 3520 Sliigel IS5y 3300 558
NHOH(aq) + HCI(aq) = NH¢Cl(aq) + H,O(l)

V/AxY e = = My, =Ymol.L™

YL S ol Jylone Ymol %\IHV x\mol NH¢OH
\LSLs gol Jglos \mol NHy
\mol HCI x\LHCl Jsloce — FLHCI Jybe

X
ymol NH;OH  ymol HCI

(9 5 FA stoasio 1 poss) (i 5 ansis 5 o 5030)

«¥r» &y -v10

(s, L, pono)

pH, =v/v = [H*] =17 =1y Y = ax1 e mol. L7

AT YL

pH‘.=Y/V:[H+]\- =" =vx\o "mol.L™
2,8 KOH s, > pH=\v/6=>pOH=1¢f-pH=1\/0
=[OH™] =1."POH _y =0 _ vy o™ mol. L™
_ (H' a5l Jge) = (0203533l OH ™ Joe)

Sl o + 5l e

H*]

v 03V xe/ V)= (Ve x V)
°/T+Vb

YXYo

= Vp =\A/vex1 e L=\A/ vamL

(e dato & as) (il caogs > o Jsls0)

(50 >30) Ay -vs
T oS Aol | el S5 s adgl clale ol oyl
d p) 7
NS
P

M_\ox axd =\oXo/\Ax\/oa

= J p” =o/ovmol.L”
9o 07

¥ (oo

(el 2) «Fr &y vy
loan 5 plo (o)
Al 2 Koy gl oo b S o s 0l J5 €V &S
IS ol (S5t Az ol b Sligal V> a8
S5 5wy s (ST S| ol (gloos gl 8 5l (S VY Ay
Lol Jglore IR S IRV LGP TEOR W

(FF 5 FF 6 PA (st B psd) (s o )5 o 50sa)

(osi3ias, cyuo) «Pr &g ¥ -V
1ol glacs )l usy il 06 (0) 5 (1) slos L
:(-|

) Jsbwo o pH =10 /¥ > [HT ] =107 =107 /Y

=vx\o mol.L™' = [HT|[OH |=1."""

_ ‘e—\\‘
Yx\o

() Jsloo o pH=VY/f=>pOH =\F-\Y/F=0/¢

=ox\e ‘mol.L™

\ \

N -\
OH |=\o =——=—mol.L
[OH] "

_ Al
[OH_ Iy | AL IV S
[OHT}, ax)o " Y

)l 558258 Ky g ol ichns (1) Jsloma o 00 J> 5k (o

(FF 6 VA slocino 1 o) (o7 s > o slizn)

(b, 51;3) > &gy -y
S oo Aelono [, PH s 5 [HF] il
[HY]=f£x\-*[OH™]

H)[oH =1, F
ébldhb

>¢x1MOHT[ =10 Y
=[OH ]=oxV"""mol.L™' = [HY]=vx\ " mol.L™
pH=—log[H | =—log(tx\s V)=t —logr=t—e/¥=Y/VY

. + - . . . .
woiboo [HTT=[AT] o)lson o559 5 S5 glasl 10 a5 ails o 8, 5

[HY = XY oT MOLL™ 1 el 1y HA sl s i 3 Sile uy

[H*] o el
=m oyl Somsds |y sl gl clile 5 A, b g
)
-r
YX\o =
[HA]y, = —=¢/+fmol.L
OX\o

(P 5 1% slosio F oa) (G 7 i 5 Gslze)




'y & - T
' ‘%ﬁ.\ Y0 o \

% R g3 ol

|
\ o= kT T g03T -t »A

(o) @las]) <> &gy -v1A

Slzs p)lez 5 p95 sl sl be
iyl Oyle oy
S o 0e5 j0 1) (59, 8 ..\)‘5.\‘5& odze (gl le

Ve
(F 5 P (slocaio ¥ ost) (G 5 s > o llzo)

(sl 4t pana) «» 3*3; -Y14

loany3S b o)

A3l (65l b s ] (e 0555 (sl ST V> Ay 3F

Sgdse adgs T o Jslowe slaes gl p dealg) (5 Sp 2 53 VY AyS

T 80l Sy 45 ol e ol STy el 51 ol slaos, 51,5 51 LS, P a8

(M9 6 PA (sloaior 1 (posi) (o 5 a5 (oslTgn)

(FUspol (pauis) «f» fu’“; -Yy.

loc be oy

UL BOH L el 55,5 AOH I BOH g <ol a5l 4 azg5 b D & )Le
el s e

L aalio ;3 OlaSs Ll S o cnlply ol 5658 L BOH 92 o o s
D)0 655 5 sy By g aidly i st AOH

53 ilien G St Oliee 4 BOH sy Ll s 0 o Il slon o e

oo PH 5 005 ;08 HY clile s iy OHT ke ] Jobrs 3 s
Sy salys i AOH Jglowo b anolin o 0

HeSs Ll o cplplo ol (55598 50 AOH b avslis .0 BOH e o le
Joleo 5l a8 T Jgdome 50 4l sy i3 5 09300 odisy (6 yoden i
g aalgs AOH

(0 FA (slotiso 1 i) (s a1 o slon)

(550, o, pw) P> &gy -vry

Al o 136 (D) 9 (L) () )50

eyl Slas e cany e

O e (rizmon 5 5anST I L2 e grlans 4 s €5 I3 (0 090
Moo ShalS

A3 oo STy polie (den &) CLIL (5T paie (0 950

9310 §in (65, gl WaS6d (05 A S S g0 (05 (S 090

a Ve
(OV 5 09 OF Sloaso d Last) (S5 5 00 50s)

L eyl HNOyg aJgl Jso jloss
Jso= Jse clale X oze>=BXo/o¥ =0 /\0mol
el blio & j0ty 00 ol 25Ty Wolao
YLi+ YHNOy — YLiNOy + Hy

onsle SU HNOy il o1 5l am 500t Gpae HNOy (slase Jlass wib

oS dnlxa |y
vogLi a5 ILi
?mOIHNO\“=\"/0gLiuAl>’l3x\ gL-l::Lb \I:OL.I
cegll 5 gLi
1HNO
XYmo—.‘“m/\vamolHNov
Ymol Li

osile 3 HNOy slaJse oz =0/V0—0/\Yd =0/0Yomol
odilo 3L Jgs _¢/o¥0
Jslowe 2l 6

pH =—log[H"|=—log(dx\e )= —(—¥+./V)=Y/¥

=o/eopmol.L™

saile 3t HNOy clile=

alre oLy sbme 3, OHT Jso g HT Jso b sl 9 o

sailo 3 HY Jso= Y81+ "mol

\molNaOHx \molOH™
f.gNaOH \ymolNaOH

OH™ Js-=\/#gNaOH x

=o/ofmolOH™
mol(OH™) > mol(H*) = s s o3l cosls Ll Jsbne

molOH™ —molH™

[OH |= v

al al
FoxVo " —YOX\o — -
= 5 =tx\e " mol.L™

POH = —log[OH | =—log(t* x\e ") =—(-t++/0)=Y/0
pH=\f—pOH=\f—Y/8=1\1/4

(P 6 1o (stoio sl (G 5 sy o slizn)

(b spe0) «Fr &y -y
a3 (o)

ool (KOH) 51550 iy s NAOH) 51590 05 V> 355

[OH |=Mxa=1x\=1=[H*][OH |=1."F

«Y» a8

+ —\F
= H ) ="' = pH=—loglH | =—Jog"*

=pH=\¢
5 S Shaid 1o byl 5l eolatul ( Faij 50 sl las IS alax 51 4P &, 58
e 5 ey
sl oUly 98 T Jalome g 009y Cudg iSUlé oS 5 S Jill P 8y 58

(F 6 PA slocaso & ouds) (i s a1 o slIz0)




'y & - T
' ‘%ﬁ.\ Y5 o \

950 33193 ol

|
\ o= kT T g03T -t »A

:0:
e Il
:N=N-0O: b=f H-C-Hd=Y
ool slaecS 5 J5le 1o 39250 saismli (slaeyg 1S iz olast umlis ol ol
syl a=C>b>d oj0n i

. A 7
(0% 5 60 (stoaaio ) Lai) (S35 > 0 5by,)

(Il i p) «¥» &gyF -vvo
o le oy
XY Ly gy S Lo A
COCly sl o= —S2IRE 02, =S =0l ok

69 slsbygpSIlcas lad A

:(ljl:
. //C —ClI:

(0)

Al lodigy ,led

NO(Cl sl 5= o35 S jlae
Yoo » G ot et ¥ P90 =)t
:(l.):

. N=Ci:

0.

251 glagy i Lot
SOCly ,t;;‘u)o:"ﬂ"‘““s opsllled A1 o e

SSpaptlegSolas VP Y
:?:

:¢:l — IS— O
:(;.l:

P e
(07 5 00 (sbarso Jd o) (Jui; » 0 (sb),)

(b, w5i) «¥F» 3..3; _YY$
Loy (o)
w0,STy 2 50 T Giali 8l s cl (gl A ST o aSTg0 ()5 VY Ay
o o Sl 1) O gl Cools
) e 59y 8955 Doz ge gl sl AY 15 39290 (1939 (slaJsSge «V» S
Sl 0 455 Lgazes il B Lk s55n
o gasl pals ol poe il ol 55 G jLad ST el sles ,o T & F
o 20l o] sl JsSIge (m Blold 4z
Ly (NT7L017) s 5 a5 (slagsel slasnsf o azgs L P a5
5o lgiee M s o 05 oo ans MyNy 5 MCly lase )b o a2g
MO , U 2t Y+
5 slaa ST glls g, ol jleams JSzs M 3 MU asls
Aol ge MyOy

(VA5 VV VE VF 50 .09 .04 .00 OF (sloasso d oast) (i) 00 (b))

(A2, 4)5)) «P» &.3; —YYY
95 4 Sl & pug ) (555 (5T J5¥g0 S5 g o3l Sy 1Sy I ol (g9
ol (Gya 595 3l ik T zge Jsk 5 039 (unlolineg S lsel

(VO 0 VF oawso | Last) (S35 5 o 50

(o/l9; imle Jgw,) «¥» 3..3; —YYY

Loany 35 (o)

o Js8 5 NyOp STy 35,0300 sloard Joo,8 1V 238
w5l ¥ pln oolo 50 o 53 s gsezme 5 Cul SFp g 555081350 o 555
o=l 3l e g o Sl il oo b By s FeyOyp g oz 4 258
el ol o2 b o Jgo o cosle g0

Fe,Oy = vpog.mol ™ Bry = vpog.mol ™

oo Joo b 9 NyOp oSl 50,5068 (aloond Jgo b «¥» 23,55
ool NOy cnSTs 039,05

Neslapsljlos 1

Oslags!l o ¥

Neslops! jlods A

Oislapsljless ¢ ¥

S 93 ;2 30 g il & js0a CHyO gHCON el sl «F» 458
H-C=N:
H-C-H

NOy —»

NyO¢ =

Atloo B pln (oiVlasS slosisn

Il
:0:
(08 6 OF sloawso | Last) (55 5 w50

(e >pmns) «I» &g ¥ -vry
STy g0 oyl 8ol djlae adolee aiis G )3 (D) 5 (@) () sl e
sl 3 O yg0dy
IYKBH¢ + YNHCl - YKCIl + ByNyH, +1Hy
II)fFeCrOy + fK(COy + Oy = YFe Oy + fK{CrOy + ¥COy
Lo le gy
Sl VA il (2STy 98 58 )0 (5 %eseS gl (il po fgesme () Ol

293 -l (1) sty o Hy 58 g enS gl oo b (o) o )ls
*
oAl .:;\,_...5=T=‘\ Saol Vol (D) 25Ty 50 Oy 5B (5 yessS il

KClgrwgSoslenys Y _ v

BNy Hp e guS gl caps )

HyrngsSgnlcnye q
KBH¢ e gSginleuys ¥
(D) GiaSTly 1o 5 05 )o ¥ (6 iogeS giusl gy 00be ds ) 2aSTy jo (&) & le

50 F (6 ingaS gl g po oole Jlox

(9 6 9V (sloanio ) o) (Soi; > o (sb,)

(<ol i) I &g yF -vre
sl 5 g0y oaisS (slabaii— (955 ol
e +
:Cl:
I
L aan X e
| :F F:
:C..l: .. .




'y & - T
' ‘%ﬁ.\ YV i \

950 33193 ol

|
\ o= kT T g03T -t »A

(iayie o) «¥> &g 3F -vry
bojbe ()0
SO 55 COy 5 HyO Loyl sy 5§l Jools (slos gl s o (1
igds sod Dgura S SOy 5 CO Ll wigd o guuma
ol 3 )T Sl e b S5 2 S g lend T b (o
5 CO HyO (L locss (i5gm 5l Jol> S it loosyld o (o

)l g2y STyl dign ¥ 9 ¥ ¥ (i @ a5 wizs COy

:0-H :C=0: :0=C=0:
|
H

et slacs gyl Cad ggazme I (59,00) S g oy FoanY TS (&
el oS
(V5 VP (st ) ost) (o575 o0 (sp))

(o) o) «Fr &y -vre
Loy 3 plo (o) 2
DiSTy 3050 pdoc i pdn dzg L yawgil il BY 0 g5l Jlade VD &3S
el ol 5S4 93] oS
ol 3mST68 (3,5 S g Sb slon ;0 09290 oS 5 3 olel B T Ay F
el Sglizia 5381 b T 5 L Jowe a8

2 J= e el 5enST B 1 550G g 580 2STy (g0l 5B T Ay 58
‘—\AJL\‘SA - 6‘“4'"1}” w99y Ly

(V9 6V (slowio d  pub) (Uﬁ; )

(0,91, loshe roms)
el G O3S 5l 939l Gher abi g JBo (LS lylyd o (1

P Lyl Glass o cplplis wol il wa b CO 5 Ny Jso oy (0

> &y -rro

Wyl GlSs py 4o g HLSS Jse jleds e laibin] Lyl
el 2 Dygots (a8l GiS g Adlas (o
YCH (g) + YOy (g) = YCO(g) + YH,O(1)

ol by el (y5nST g oy Yo sgas

2L =v/ngfo\molCfo Y mol Oy
» \#gCH¢ ~ Ymol CHg
/fLO L

><—YY ¥ Yx—a ‘sb=\“\“/FL lga

ymolOy LOy

e a bl 5 (e ol sy (595 2 el O L5 LT (@

JOWPNESY

pa e
(Va9 VI WE 5o sloasin d au) (S0 5 00 (5by))

«Fr &g 3 -vvs
:ui.;.fb ol 455154 Woleo
C;H,¢0;(aq) + £O0y(g) = #COy (g) + #H,O(1)

(o)ls; Gumle Jsw,))

(5]l () «Fr &g 3F -vra

l.lt:u)l.& Jil.w 33y o Sy le S)90 lags

CO <o i JBz ip90 390

o 35 A5 el S Jle 5255 5] ol (sloosyglyd 1 Sy HYO pges 350
SIS e Sy 2caie 0l | H slags!

(5 6 08 sloaio ) i) () 1 o) is0) gy oo (5

(o)l9; o poas) «F» &.3; —YYS

e (g iy 4SS o piasgil ol I et Al 4 (y959] &Y Ul
308 )18 edgama 1 48 (g3l
Loy 3 plo (o)
i3y P 5 aenSled )5 b3, Alie 11D A58

il > o 2> ke 5> g5 551 s sl >
SO 090 Les Ol e ¢ g )d QLS FA aman Jloged 4y az g5 L kYD &0y 3S
el 12C d905 50 Sl 59, o 0 S
BT ol Al oS Wpdcy S (gl ey s slacSiidl (P a5
Wy oo ale atwlis wisle

(VK 5 V19K 59 (sloanio | ast) (o5 5 00 50y))

(o5l aawl (;480) «P» &.3; —YY.
a3 plo ooy n
Al ity 8 glaal  odle 45 aiied sy Slogiy A glagiy € AnS
A5l 3 ) Zlael
Dgds sod Qs S il o STen 3 COy jlaie zals L «V» &5y35
At (F g ) €55 51 C g D zlgel > a5y 58

(59 5 9A (stoaaio d out) (S5 > o0 (s1p,)

(o/l5; Ginte sw,)) «I» &g ¥ —vry

o e gy Wl )0 (2) 5 (@) sl le

Pl 3 b Jpame Sy addsi 55 aas e oLt anSlgs (oS by () o )ks
Dedisn Sl )ly 9 s Sl 5l e 4z ol S,

gl oo i (aey Aoyt (50055 Sl Slodes A (D) O)le
s 50 (agll) JS8,50 pate S 650k b JsSUse sS4 1(0) Sle

5 O O 5 el 28,5 oo 0l O Las (g (89 51 H(2) ojle
D9l WP (6 e slod gl S i

(P 699 (stoaaio ) aid) (S35 > o 5bs,)

(it ) > & ¥ ey
3 B3 e
ol a2l alS a0y 8,5 sles ralidl Mo 4y et 8,85 0 B ol

e
(VF o VP 9V 6 9F (sboanio ) osi) (S5 5 b (s0,)




"5'/5‘,',;'\ YA dmis \

% R g3 ol

(il ouls (5lo)

YNO(g) + Oy (g) > YNOy(g)

X ey 1) (ST (Bman oo § @S o0 (558 05 X |y Lajls el o
10 (0)

XgNOx\molNOx \molOy _ ¥YgOy =Axg0‘,

YogNO vymoINO ‘'molOy 1o
ouilo Bl = gl Jaie— (2 yan e
%:x—%x:%:%x:x:&gNO
oS oo oo Jgl (25STy 0 1y )] e 45 2ol NOy lolae 90 o5 e 30l
\molNOmeolNO\. \

0gNO x =—molNOy
YogNO YmolNO ¢

m2y9lie Sty | gy Oy jlaie NOy (65, 5l poms 20575 50

YNOy () + O¢(g) > NyO, (g) + O¢(g)

1
) moINO, x 1Oy ¥V8Oy _A o
4 YmoINOy ‘VmolO, ¥
55T ——+ﬁ—m—¢>g
O (Bl @ asal vy v

N6V sloaio d asb) (S5 » 00 50,

(o/l9; o pan0)
e p3b 85 (o 2
il pr D yaie ol
arl st vs \ﬁ\"s"\“_p’\“d‘ "s" \ﬁfd‘ ’ as“ﬁ
PH 5 00,5 adsi sl U1 o (5380 slaoensT IS joboay 5 oo 5136 S pp T

el ¥ 5l S T Jslome

s s
(55 O (sloaio d 018) (Soi; > o0 i505,)

Y (o

(Flo, roas)
IS @ ol o 5 ST 35 5 R wiiles e Sl 5 ol
L) ..,\_4.._5 L‘)l)')l 9 solw oKiws u;‘ el )..fLo; Lg.\.ul)s NO‘; &) dlbﬁﬁé

ab 818 Seie lde o Cepu

(50 5 97 S¥ (st ¥ i) (Do 51 (45)

(pdllsy] blepe)
ol Sy o loz )l asd

e o Jiiie ol 4y a5 (65,1 4 el 15 5 Al 3 Sy 4 by e Jfoged o
] e g0 Lama (gl LoyS edle g ool Ay 22l L (65 s e
el (AB =10) sl oot plosl el slas o Wlgi oo anly ol izmon

il ooy S5 Al ge bl 5 3lel el s alils Sl (65

¥ &yyF -vrq

«F» 3...1; _Y¥f.

<y &g 3 - ¥\

«Fr &g 3F vy

|
\ ‘s%:a—ol;ﬁ’\ Qsa}T—«\'» 555)
1C,H,,0
2mol COy =¥/ 8gC,H, 0, x - "2 110
WA.gCH, O,
#mol CO
x— DO o /\amol COy
ymol C.H, O,
¥/5L
[FSte =\molCOy x——— = YfL
oy o7 "o /xamel COy
ymol C;H, O
2gH,0 = ¥/ ag CyH, Oy x o #0208
\AegCsH, Oy
smolH,0  \AgH,O
oy 8 _v/vgH,0

\molC.H,,O; \molH,O

6V sloaso d oasb) (S5 5 0050

(aaly puib )l pue)

«F» &g ¥ -vrv

ol ) D ygods 00l djlge 2iSTy

YCH, ,(g) + 10y (g) - ACO(g) +1 +H,O(g)

s
oy S = u.}.‘gslﬁ"f)-?' Sy —
ObsJye > Ol Jye >
OA
AL TR e
ymolC¢H,, YAmol(CO + H,O)
2L =11/5gC¢H, , x Mgcf“H‘ x rmol C,H Al
Vo Vo
oA o
x‘/leS"zF\/oaL
\Ymol

. e
A g o OV 07 (sloaaso ) ass) (i o o0 s0,)

(s o) «» 3...1; -YY¥A
el ) 8054slge STy olae &y a2g5 b
fKNOy.(s) = YK O(s) + YNy (g) + 60y (g)

as KyO Jse ¥ ojsocnl 15 055 Spae KNOyp 5o ¥ oS0 (558

Lol s Ll pyr B oS 555 e

1o1g KNO afgK,O
(FmOlKNOy x50 ) _ (ymol KyOx— 21— ) —y\5g
\mol KNOy. \molK,O
¥ mol KNO vmol ;5
Vo Ageymuidlisl x — o MO _o/vamol 8

Y\Pgp,> izl ¥mol KNOy

YY/fL
\mol

=VY/AfL

)'lf p:;.>=°/‘"0m01>(

5xo/\"é=o/\molN‘,
5
%/ To=s/Yomol Oy

/¥ Ny yo o/ ol i Ny()+ Oy (g) = YNO(Z) @skes lbao

2950 3 NO Jse

. - s
Al g e (sloaaso I i) (Jaij 5 o0 sby)




5 _ i ¥
w’c%\ Y4 i \

950 33193 ol

|
\ o= kT T g03T -t »A

&5 ggemme 3l 3wl VAYKJ 83l oy HCI Jse ¥ 55 o «(T) O)ke

o Clv Jse Vg H‘- Jse )

g el Al los cpl by cul oads plaxl ol glos yo STy (@) @)l
o

el YO C

el Ll 50wl mle 55l s o Jlogei am az g L) )l

1Qy K1Qy |
H (2)+Cl(2)
] —Q,
H O +C1,0)
Q~—Y | yHCI(®)

AH <o el ool 5 YL 2aSTy () & le

AH 1, = boains 1Sy iz il g5azs]
a
= leos 51,8 dige T gemme] <o
b
=>a-b<.—>a<b

(VE 5 9V ) (sloaio ¥ (oud) (& (5L (4)

(Lol ) «» &9 vy
O3rinis® 5 Soyslostd (535 anSlss o is Salaol 5l 2 STy illas
S5 g0 S5y STy Aladoes Los ial8l b ] K55 0 (658 wnST s

NyO¢(2) +Q > YNO (2)

loansS b ow)
5 &5 g L a4 Sl slaesl 4 (6550 o b gl el o lagsl Y sy 58
g oo ko b 55lubl
oLl Lo S oo ooas jobas la STy o (65l dtwgols a5 Ll 51t 455
ibios Qp bjlen 25Ty (ST eais 05500
A dily odes yebay oleerd (2STy o 0 ol ol L Ldz le)S Py ay S
el 05,918 5 a0 2iSTy Slas s Jewnily (65,1 glas

(70 0 O (sloasio o pu) (Pl 51ié (4)

(ot (2)) «¥» &g 3F -YFA

S oo b |, HyO 5Oy (Hy sign Jgo o s sl p3¥ (635

_VIAKJ  vgHy

: =frskJ.mol ™
\gH, ‘molHy

Y
s'kJ _ VAgH,O

vO: =a1AkJ.mol ™
\gH,O \molH,O

\o/ok)  ¥YgOy

v =faskJ.mol ™"
g0y Ymol Oy

tomt ol (O—H) wigy 50 Jols HyO  Jso 2
NAkJ
Ymol

= f6akJ.mol ™"

AH(O -H)=

ABb 5 G b (s 0 Lo o 4 Blate Wi so ey el 5o 5 0] 8 e

(7 6 OA (slosto V' (ui) (Rl (5 (40)

(Adlsi] Wlepee) «F» 3..3; —YFY

50481y ST S 5l oo Slaie lal cul o7 STy 003l aSCyl 4 az g5
:MJS@;_»L..: |).A.:SL;<'¢;5,.‘1‘4 ui:.:Slj

Fo >(\molCaO

?molCa0 =1fgCaO x =¢/v0molCaO
Voo 0£gCaO
by Glgiise STy Aolas 4 4255
Y\kJ
?7kJ =f#molCaO x ———— = AfkJ = AH = —A¥f-kJ
+/Yomol CaO

(sl o )8 cyaolyT Jdoas shio Caadle)

(56 0 97 (sloawso ¥ pui) (Do 5T (49)

(0keib pel) «\» &.3; _YF¥
ol sy () 000 nitd
aydb slo e oy
99 2la S (g5l gl 5l 2l ol sles 4 la 2uSTy 0 eas ol5T sle S ke (o
S5 Ol s Semtar Dol Coll (sles 53 105 S 03918 5 0aamd 25Ty Slge
D)5 099 o )] ol S
G5l el ol (65,5 iz b (s b (i 0 Looyen (o
Lzl s 58 b ol gy a5 i b Sl (S oleards (25T o (&
Lo Ly Loy auugols Loy den o solity (Shag 5o Ll il ol e oo 5 58
2l 2Sle S b osle ) Cedl (San (oot STy p2 9) nl 3l el gl
sn O 4 JlagSS g 5 (25 nlB i el 3 39250 (655l Bes (A (&

(916 OA sl ¥ oui) (P (515 (45)

&y -veo
ol gy 250 SaSI 5 lag ST (g ]
AH, «» 238 (1Sl 4 by Il
AHy «Y» 238 (1Sl 4 by Il
AH, > AH,

(W i8] o)

35!
4 CH,OH(® + L 0,®

AH,
COy(g) +YH,0(8)

CO,(g)+YH,O (I)

»
'

(V15 97 (stoaaio ¥ i) (@ (51 (55)

(bl 217 cpsu) «¥» &g 3F -Y¥s

(Sl gy Diln;8 () 5 (@) () Glocs b




/s & - i ¥
' ‘%ﬁ.\ Yo dnis \

% R g3 ol

|
\ o= kT T g03T -t »A

STy 58 s S Djgms CSy Jgo S (H) (aiSly po oS0 258
UiiSTy 50 b a8 ol 5l il ez adg gl 08 o odgi 55 Jse ¥ (TT)

D) 25Ty 40 00 ol slo S ¥ X AQe X ALo
B ~Y/0
D) LzsSTy o 00 of51 sla )5V 0 YO VoV
Ado -
CHe : v =o006/¢k).g

g 03
Cs, :% =\F/ kg™

(VF 6 Ve (sloawio ¥ oui) (Pl 5T (1)

(a0 (Je) «F» Q; -Yav

loan 5 plo (o)

e AH (ST ST 5o oles €V 555

el ol ot (6551 L b 3S6l8 ioluST OGNSy jiiwgnd iaSTy aloul Y & 58
Jse o g G2y & S Gololl Jgo So 155 (23S slo 5T Ay
el EelF 51 5 labl eledl g el iy <3S

(5 0 9 s ¥ ai) (Do 51 (49)

«» &.3; -Yof

oS o ol ) 55 Sl ye S5 s 2iSTy 4y dzgi b

35 s gl 2S5 -

Dedigr o ¥y pgs 2Sly -

Sgdisr usSae pgms STy -

Dedise yo ¥ g 0ad pSe ooz 2515 -

AH = AH| + AH} + AHy + AH¢

AH = —¥aY / 8.+ Y(=YFF) + (Ade) + (—AY) = —Va / okJ

(VO 6 V¥ (sboario o osi) (Rl (sLié (15)

(19, w0l)

(5,54 46 «Fr &y -voo

loanysS b o)
ool AH >0 g siiin 15,5 00 53 glaan b den «\» &y
calyo g5 azme Hy(g) + Cly(g) > YHCI(Z) STy o V> &35
5l o sy Ll 5 s el s Lmod 1,3 L Lneins j2iSTy
Al glis o L CHy 0,5 Sy j0 ST aws jo <Y 4458
AH ., (CH)=AH_.; (CyHy)-AH_. (CyH,)
=—\4FA—(=\¥o o) = —p¥AkJ.mol ™
= AH ;. (CeHp)=—)arA+(-TA) = —YovskJ.mol ™"

(VE 6 Ve (stoaabo ¥ i) (o (5T (55)

(ol o) «¥» &g ¥ -vos
Al s ooz g pom ipgd Slobe

il Cy\Hy Op &j50 oS 5 JsSse Jse 8

oS ol 1y 281y AH il o 1>
\
AH g, =[frF+ ;x £a8] — [¥ x $69] = —YvtkJ

g e se b 9 g Ol s (T 4 4z L
AH =—-vvf —%\/f=—-Yvd/fkJ

- \molH
oas o5l g3, = Fo /Y xV o' JySUse Hy X o
9/°“X\° J}SJ}“H\’
NALLYALL REYp e
\mol Hy

(VI 0 Ve g 8V 050 sloaio V(o) (Pl i (1)

(sma0 0/l9; Jrle) «F» &.!; —_Yf4

il ol oads Hly sl e don

Lo le (o)

e cy3l s Lo b Lo gl o sl STy plos 4 (soluty g S (i

#3Y (555 80 sl 5 (pal gl et o gl samo 1T (lsiea S5 (o

25Ty ool gl

g dalss mle & jsod O SIS Gl 5 p5 STy Beb (o
C,H,,0,(s) +#0y (g) —> $COy (g) + #H,O(1)

s oo oolid cali )28 s (2iSTy o) (5 Sol (sl Slse) giale S 3l (&

DS 397y JeS g 00 Sals 09,5 7iiS JlSle o (&

(VF 5 99 5+ (sloawio ¥ oui) (Pl 5 (1)

(5,64 6) «Fr &y ¥ -vo.

loan S plo o)z

99)s0 J4 xSlaS g ool (1STg 95 o (T e (gl el giesle S W Ay 3S
Wigd oo plol ol los jo bawl B S5 (V> 4y 8

s 5 Koz ol dagl glls T slasge 4 Jlale (slaog S ¥ a8
Sl 6 (538 4 paztie

(VF 5 7A 51 6 OA (sloaaio o oui) (@ 51 (31,5)

(sranaslg; o) «¥» f\..l}f 7YX
S8S ol 1 Sona— G55 Jole gz )y — IS el 1S
«5“"‘” J.ol.c- :PLbLg— Lg..\.:.ch.\ﬂ J.al.c :Q.:.?)b— 6)31 J.aLc :Aj'i)'l)

(59 5 9 (soarto o osi) (@ (5L (15)

«Fr &y ¥ -vor

S o 55ls | Lo STy Lo
(I)CHi¢ (g) + YO (g) - COy(g) + YH,O(l) AH = —A3-kJ
(I1)CSy (1) + YOy () > YSOy(g) + COy(g) AH =—1ovakJ

GGl JibB)

el golo & g0 ST STP Ll o




Ny(g)+ Oy(g) > YNO(g) , AH = +1A<kJ
YNO(g) + Oy (g) = YNOy(g)

YmolNO » YmolNOy 9 t7gNOy

?2gNOy =1/ 8kJ x
VAokJ YmolNO 'molNOy

=f/‘\gNOY

(VO U VY sboatiw ¥ (o) (@l (s (1)

(losha (2)) «¥r» &y ¥ -vos

O Ll il i 85,00 o Jse pyz 4z b Se e Ghe 5o
el (i hke) yidom ]

oi5gw Sl CyHg > CeHe > CyHyp > CyH¢ > CyHy > CHe¢

sSsw ook CHe > CyHg > CyHg > CyHy

oy S plo o)z
10 9 99 n &g Jgo o (gl A 1 i ges (JST 2STg Wslee V> B 5E
il mle b 50 T 2l 36 sleo
5 o9 23Sy dlse (2le )T (651 Olas (ST dz Dglis (ESTy al o Y By 58
2)lad 3429 03 ,4l,8
Sl oo cbin (ol 2Ty sl 1) Wigm (ST 50 )54 ayls conds «F» a5
Al 58l s lagl 0 eaisS S 5 slge don oS

(V6 91 (sloario & osi) (Rl (sLiE (15)

«» 3..3; ~Y$.
YO°C (slas jo a5 Ol sl a4y Wiyl L2sSTy ol 58 0aiSeS 15 olge (solos

(epibss anlul)

By 0 odolin ple > 4y

\CHy (g) + YOy (g) = 1COy (g) + YH,O(1)
sl il 5] aslisl Uy 25Ty oy ] Al 45 bl ey 2o gl la
ookl b al> ol dslro 5l o 0,50 D90 (55 Slge 5l oolatnl b aul g

e ysn (399 STy T 4 O e (ST 5 s 968
\CH(g) + YOy (g) > \COx (g) + YHO(g)
AH .9y = ZAH 00 281090~ ZAH ey o505y
AHU:..;SI, =[fAH(C—-H)+YAH(O =0)]-[(YAH(C =0)
+FAH(O - H)|
AH _q, = [F(F\Y)+ Y(FAF)| = [¥(A+0) + F(F0%)] =

VFEA+AAA— 181 e =AY = —A) okJ.mol
S s o0l e 96 5 >
\CHi () + YOy (g) > \COy(2) + YH,O(g)  AH =—A)ekJ

KJ
Y(H,O(g) - Hy0(1)) AH = —FF—x Y = ~AKJ
mo

\CH¢ (g) + YOy (g) > \COy(g) + YHyO(I) AH = —wk—‘]l
mo

‘P9 Ceond ‘4.....;[2.&7
o aS asb acsly bls an cewl sald Bymae i p,5 Ve 0l 0l o
o5 b ) ke 6 Sl e (S o (5 SageS i
\molCH¢  —AdAKJ
\#gCHe¢ \molCHy

(VOGVF 58V 650 slowso o) (Wl 51 (45)

=—0f\V/YOKkJ

VogCH¢ x

950 33193 ol

‘s&e&—alﬁ gl QQA}T—«\'» 5395

YVWC+Y.-H+£0
\¢H

Cy\Hy,04 + AHy () = Cy\Hys 05 =

_ XN+ (o) +(¢x18)
- (0Fx1) -

(Colaxs x ) + (00laas x¥) + (Holass xV)
Y

&%0|M=
_ (M) +EXY)+(Yex)
Y
G5l e,SUl i ¥ plaS 2 a8 sl (5enST @031 F Gl S 5 ol iz e

OA=NY =7 ol ol wils

OA

Cy\Hy,Op + Y0y (g8) > YVCOy +V o HyO A+ YY+ YV +V 0 =00
CeH,, : £X\YV+ Vo X\ =0A # 00

(99 5 74 (soawio ¥ (osit) (@ s1ié (315)

(losko 16,) «I» &g ¥ -vov

oS oo e [y (CyHy) oty (CeHg) (g (55 sm (T oglis Lz
ol s g T Sglis = (=)A¥A) = (<)Y o)

= —s¥AkJ.mol ™"

ity AT CHy 05,5 1 aali3l o1 4 sael Cooty 3L 4y 4295 b
AH(CyH,)=—vavskJ Ssme jidite PYAKS
dibna 1, (CeHp) i) 58 0,5 (s | Jol> (oS i Jl>
\molC¢H, y vovekJ

VgCeH, x
P a¥gCH,  \molC,H,

~FY/ VI oS

il 0l als wledbl 4 az g5

Q=mcAB=> Y /Y x) o' Xx¥=tFeoxf/YXxAO=> A Yo C

(V15 Ve O (sloio o (ass) (Do (sLié (5,5)

(spi2 s92u0) «» 2.,4; _YAA
sl Sty |y YNYOp (8) = ENOy (8) + Oy (8) (25T slo s bl
YvekJ  AH sl

= = AH . ¢, =+ okJ
YA-Lgas 6xYy/¥tLgas F—Ty

() 2Ty sl s o 1, STy AH oas ooy (glaiiSTy a4 sl

g S w2 ¥ 0 500, S (ugSaa |y () iy oS o 0y ¥ 50,
S o o5 |, (HD) - s

YNy (g)+ YOy (g) > tNO(g) AH; =YX

IN)¥NO(g) + YOy (g) > TNOy(g) AHy =—YYAKJ

II1)YNyO, (g) - YNy (g) + 60y (g) AH} =—yvkJ

YNyO4(g) - Oy(g) + FNOy(g) ,AH j ¢ =Yoo+ Yx=+\10

=X =1\VAckJ



R TP X P )Sl A Qg.o}l gah‘f fula.u,a
75 &l 5258 Olygel il

$9195 298 yuol pus O30T 2315 43 S igal Solads: 03, Wb g 93 Al po Gijgel (K5 gilS
= PIENCRCEE

‘5|).3.Lv.3oy}TC*,lfajluhw)aag)ﬁésﬁfﬁ&Uéwbgig,ﬁél{d)&”&wdb)é
Sl 02 095 SHlaS L

Q'},ATQZJL) doty PEIK ,_sa:b},—oT&J G.:-Jbﬁ 4 Sl U’l’ WO o as c.s;I}"TU:"“Sb 4 doliw o U:’.l
S ST Kilgi o0 5310 500 Uge] e @3 s 395 4y (ol Oga5l 5l B S, A &S

sl Caomnd 9 Jold doliaw 5 (0]
ke 33 Lo (s (9 505 9 (ST (5,9 Jlur b dsline (5,135 Ban ga)T -

olo)3T B 0ga)T p235193 (slayw s (SIuaz 31 dalins )5 -¥

g5
oW
e b STl pb g pb o9 pb
MBA sl (qulid) IS 5 0dne qwtign wlid)S | galgds oy )T el )
9o auw (Ko 5y (S9omiils — 9SS F o 0 A, 696 e b,
(g o8NS (Kb 3y (s9omiild — eSS A 45 o b e e
Aungyl olKisls &}gg Gominils — ;985S O+ A, [P STWIKI PE XV 9] Q}“ﬁé
Ql)p'olfﬁbb&.‘b}i‘s,a&db—)gﬁ\/» ag, 095% (paan> (oW
1)Taxio g by > 42 599 Jghuo 095 e
SbE o Ak 0 030w Ol e Skt Oblul )

kanoonir_ 1Y t . 2 phd pf 5 buis!

o @zistkanoon ¥ 3 s o JU

\
N B N N




[ feGA S0 — (Wl o ) ]

) =AS >

S dunglio o [y (oigior 5 (o 85505 30 g JuSES g

P @ e o] 33 o cnl s liion 390 ey e ST ¢ Jln 13 00l ke lo ;0 > a5 55 ax g b Y
FSE5 gt g ale 5wl slajlae jo g Jlod 4 g latslu (o1 5 5VL slojlae 10 9 05 o5 JuSt5 il o0 b5
8505 (slojlde &S 50 g Wil (g 4z o e 0 plual eyd b pia Gk g e gl o Jle (sln igd oo
el Cgiz g, bl o9 850 lolae des 05 Jlod 4 g, laaslo ¢ ot

a Jlod 5 Ll g b o p5 b 3l Jlad 4 0f o oo pd 0B b LT gl 51 ek 88 50 Laayls 1SS
ol (Jlo 850 8o 2 (932 80 33 plazrl sl ol (nl g Wm0 0 S S 350

-

(&
20 AL Wl oy 2 sl Job 5 9 Wlioo dgas Iyl sl 3 daidy93 yleg ol 5 325 JS& (bl 2
Job 58 .88 @3 il (b pudl ol y wyle 0 y3STa> olo s ol g 18,5 5T 4o WU o s0g0e (Il 8 K0
£9d Al pld H0 aldl 4o g lgw! w3l Jof iééqu 9 Cawl @38 ( Jlols 4550 YY/D ) oS sbdyloe o bl

Al o0 @B (9h 42,0 YYD G jho oldl i slap e » o Jlo

N
°

Ol Jsf (Sl 4,3 YY0)

Ol pdlinly slne

b Jof Ske Jd!
Ske Jo! gl 5l
EXE Y
ooy Jol (9o 4,0 YY/0)

o
S

(oo 88 wlsl ) (o chlize (gl e 45 o 0l j55 598 S50 (il (00,8 CunByo

IOF O g 32055

s Aogliie (g 8 S HLET LS ©l)d Wilras pinmsic— Ju8 Jlw 3 yLlso & 3905 -

95 ylae 33 (51518 5 il (glo S B &y ooy 8l oSt JLuw 3 )lko FF 90>

S s g 4y 0 33T (GO liko (5957 (yohid s 9 (3loj S e b Jlwd ko F 3gu>—Y
A Sl 0 o S

O ST WSSlo iliio (a3 o yai s cials z B ooy JBI18 31 45 by dumio glayLiniis T ol 98- F
5291 092941 1 0 5198 (359 35 <359y

05T slml—anl 1o @lo @0 T Jl—ca0) 8,5 yadd 53 =0

Elgil (Foi JLETe0 5 s § JuSts Ll pdh (yondbol 5 nid y95 (551 il o g o ugilidl it b7
G bl yo 5o baisl

) S g Slogus y Sl S i by o T 33y (ol 2923V

\Y
Il B B B .




P S0 K olx e calizko 3blw jo ol ) lo,S g HLid sl o T Kw (lrad g <S5 oA

ooy < ool e (op < Corin) (R D) BT

5 ool 31 ol Ml g 0umis Ligeo Js ygmbnn oo (oo 55 5 g o s ol annn 5 brumo Lol b Sickiins yliieiilo -4

W) o..\g.)éi PRV )
raseS wlowl il o g il Slglyd Ol pondi oy ) o 9 219 9 s,_aT byl alizo gyl jo Ve
P 90 9 oW paien S 6,95 Jlal 5o (WS Jle Wal by g gy b 5 il il

o Sy l.asoT & Jlo yguko Yo Ao

ot § Jnoo by |l (g sl | g
Jl yguben £O 50 P ,m{ © o) 855 53 (0 S

Olyuads b ()55l (gl bygwbsls oUlgh pus

O oy
Slrdius gla Jale NGO

GG

fewlebpmo ) alisio (groday 9 LSS (o (rni Comodl 1Yo

Oy )l (o @

Oao) 0 39290 il g plad lussT @

-9 e (_;Lo.o| Qo‘y e @

Fawliicme) 53 Boy oy 9 B v it SB9)

Sy gn atuinn K05 & Cas dnosyy 985 Slajen 5 ;b oS o 5 1

W 4 w8 51 llo S 22189 a5 |
G F—E« D CeBA laa¥ 5 38 g, -\

SO0 Y

Y J.5-¥

X Ulie 055 (5 g -F
S o3l =0




ol | obee | exse o) Bl b o ke 19990 I 4 Alise S whio 30 Obo) Paedo
1 | ol

‘.% s ada— jg,aldée— Celwe—dadoc—ail @

"}x O3l - o)l)_(;b(—(o)_'é) e._\_“,<—4_co.><—JL..,<—oLa<—

el 50 (Sl laasly

(Oh992) ool olhgaeoyg0c0gc @
ilizee (Sloj SS9 Shymumdl 3o
Sl ) pals BT oLl L el @
sli0sS woly> @

Yoy

9
S
‘3" b, Sz G b syin @
vy Ol slopac @
o 999! b alo st
el
gl ) (oianis
oF | —
E]
)
3 4
% Yoo ——
3
3 CE—
ool
72

O oo W3y 3 (owlbidiopn loj wlidio

Sl (08 o581 (o) b Carwg (L giliSl sy (30 yansS 0929 b 152>

(BB (sl 53 e glaes Cenasg LS g oolidl sl 2ilg,8 a5 ablis 15 0,5 S gloatgy o35, e 5 b
3 sy DB 5> S1 o cnlply 9800 S5 bl o (e rhaw Sy (Bl 5 oz laazio (B S ol
IS (5 (6 S () el Sy Egeme

s

ol g GBS ol (e K b il £
oanilS oy 5] iy 1l )

I e B golazBl byl a5 golge salbly —¥
gt o Jgmo,8) o 1 95U A 1 Jlke
ol o 38 SCils &S 9 35 oio (CuFeSy

w §. ou
ol 0 5 5 s S5 35l 4 B 3 ol 553 U5 il i % £

x> g Ml o0 w38l SOl cdale @ Cond adbadn S50 polie Clale () dwgy ) du,_;;.aq 39
Goldposks slp solaiBl Jl g (Cude g ludg) dgd e T peike gl 0 (Jaxe sl I oL
995 g0 )Ll Bl (a4 a5 Cuwl 43 oy g e

¥
Il B B B .




Sl ALl 3929 ALl ola S5 el yKao Al 90 (9] CTdlS 43 g it Cilod g CtiSo oyl 8 KLS g0 1SS

S A 0o o ST 6410 150 140 (T yguo 30 Lead 0 g el Ay 3 g ] (SouilS b Sure b0l 2y AT
O SO o5 o b goI0 p0 e £ b bl allls 929 oo Sole po (SIT Clile g e b paie
O S (o0 S

(gl Sl £

Dl (grodsi b g (2lo S (pmo) o 3 (LU Lo S Cledy (diwgy Gmos oSy HO
Lol 1 ol (S LOT o) Lo il oo S8 bl cpl )0 39290 ST sloo
a5 bl o) Glosl 4 adloly (o SLOT b g L wgldl s 398 ool
30 Souils IS a1y polie (B g bOT (pl igd oo polic 31 (5 SOl el
Wil oo Iy (ime 5lBAT ) g adS o il Siuw (gl S J510

g o0 ool Lo 1T (GBCmilS sl o 55 O BSuilS ol JuSis Jole a5 Lo T
s otlo S Lado ¢ 500 @I3ls (B 0 g &l iy 90 059 s s 53 51 (65l
s &.}:},ﬂ_ﬁm L agl,.gchb)a,f

Wl s is 0 olo ) Jdoa a5 Cawl  SenBand g ed b S g bSO Jold cpales b o j2eS
(e 510 418 Ll el asgi 0550 9 wiiwd plode LT g L S plw )l (0s wles ¢ 55,

Mo gol> Susls a5

(lell) GU (s Vo (SUB) (G o i 53 1) 109 00 oyl (pbrgo (i (liio (bl p o S
(5570 9 oS (2Tl Gakl B g 45 Wi SIS lid Ol 9 (P19 Luj sl slodiges o yagS
gl g0 392941 5118 Slgo 5 b IS g e (Blac] o 5L HLAS g Lo wiile (ol Ly o 351

R (Pled (B 0950 (o 3l 9 Connd polile (Furll S gl 50 bl AbIG (B s e S S
o0 (0B ol g (S0 b S 4« S5y65k wile

Q‘ Vgaro g 09 g0 dly (55 50 claiiin 40 o5 ol b s S 3 iyl £

. - o Sy P olalyd Daden osd . g (sl )3 . . )«
S e £
oo o0 pid ( Y S (339 9 Sligwy LS 13 30 ©ye8 (Jlw bygabo (b o

. 29 lgo ¢l 955 b Sighioo 2318 BT 31 i 3 demnSTis ¢y il 41, Slge 3 T g

Jro S @ g b oo B ol Joino 9 Sgy (slosko &5 yg8 unlid cules
e § Aot o1 &1 (5 59y ST o) &1 oS (15T ul8l b o9l o0
L) Ol (331 G 095 31 (SadoJley (soadalyd 53 098 o0 S’ Sl i
(ol Ko 33 (5255 o0 )5 0150 9 T 2wy 79,5 b Ogibio0 o 9 AR 0 &

Dgu yis Soww ey (655 wdgi (le7 g S g il 38

(o0 y JU&5) Sl T oSl Jo150

A g Mg (oo o0 il g i 39290 Olgo il |38 (SIS &) (o o Hebas Loy g HLis 4y 1aiSS
(Dgdg0 03 BT (3255 w0y2) S g 09935 T (psls 42 )0

10
Il B B B B




161 sbaxio ¥ o ]

Y2

* ”b
oMo o 5SS ST 3 bl gl 5,9 slyls a6 wbl 13 F(0 = F(XET) sl wly - £
ol o (008 gl 890 ylgneas T ool o0 glid 5590 Iy oy codly suuds 41 555 ol (T (513l a5 ooy

03l P Sz sS (392 sl gl 590 g wiand iglite ule F(X) =2 g3 4 cull sloali -7 £
8599 (g Wbl glicte a5 wisud (alel Wludlyy )0 m 1uST Al ouiled oo g 31 3929 &b L1 ST (sl

Tl Aol gl
U Il sl g Cglid 898 (51 wrglivio aidlys oo Lbakals (30 Sogumma b culi aolgs —1 £
ol T=V ggluo iagls 598 9 <ali @b cnl .cdls wblgs opl wiile MSs a5 f(X) =Y g Dy =R-Z

ol o MolS 45" ol oucd H1 S5 @ali anlg ) asly) o Sxy
y

> X

YO [y vy
1l 13 @ ygody JFlilke plgi glid 890 —F { 1

Yn\
f(x)=sinx=>T=yYn=f(x)=asin(bx+¢)+d=>T=— N . .
( ) ( ) ( ) |b| a5 ‘50.\.‘:3 GtL’;L.c ,5!.9&[4 D

f(x)=c0sx:T=\‘n:f(x)=ac0s(bx+c)+d:T=‘|%T = b gox il Conui b 43T 50

r=> ‘5)—" U’LH 5)50 ) RCIRW] P
T

fx)=tanx=>T=n=>f(x)=atan(b+¢c)+d=>T= |b| JIPUPSN DI JIT TR TR
n ! §o~.o‘o &y'

f(x)=c0tx:>T=1c:>f(x)=acot(bx+c)+d:>T=H
Jf(x)=abx+c)+d plo oglsi 3y90 .ablb T Ggld 5,90 b gl b F(X) 51 L jobay -0 Q‘

Y . . s . o 1 T £
oo bid g o g o0 gl g e 1) Hlogei b pa € g iyl Slop g9y 2d g2 use%‘@wwﬂ abl,
ol 38,56 b

5199 LS iy ol 00 )1 )55 45 (6,1 SR 3 poeanl 8 oS ol 1 03l (glegl g sl oy ALold consl 315

by Cawoy ogld

Wy Ay ol yige o5 ol Ol 53 gl (bao 93 (6 Sy -V £

\#




3

y= sin"Jé(bx) =>T= ™
I ¥ s 1 (5in%,€08 %) 5lilhe (slaanms 3,5 (sasly5 s 890
y=cos>?(bx) = T= %‘ 5 50 drmolo X oty
y =sin€5 (bx) = T=
|b| b= T e 1 (SINX,C08X) Sl slacaws z9) syle wald 3590
y=cos&¥(bx)=T = |% g o0 dwlxe X iy
y =|sin(bx)| = T = ﬁ
= T e 51 (SINX,C08X) Lo gbca—ws Glaoyuad gl 5,90
y= |c0s(bx)| =>T= ﬁ D9 0 dmwlxo X Gy ol

9510 5 36 LT gl 6599 ycot g tan GlCuwwd &l Fao s (il b it b0 b zg) Ul 9925
¥ o9 (Flilie glacams 1,85 5 o Jold @yl ol 5 Wtwlgs 1) (Folee gl 5,90 a5 (Wlu y0 A £
19,10 0929 Cdl>

FLtin (G SaS b 45) o gl 830 (30591 Cawdas (s 9 (Flikko @yle Sy 4 lagyT oo (A1
L C gyl o ddinon auilgs oo (sohm Aol ) 9 yigher (o yo 50 Tams 45 Wl oo Camwsey Lalg plw 3 YO

1) (@) el 0is (51,000 o0 00lw a5 bl (b Lo (423 (0 )8 gy (S Sl (40 ySo0lw b () awd

. X X . 7YX vy X
X x Sin_ cos_ sin —+4cos' — \ v -
tan—+ cot— = Y v Y Y= = =>T=—=T=¥Yn
g X . . X X Y. YXx . YXx Y
cos— sin— sin—cos— —sin— sin— —
Y g Y Y Ay Y Ay

pppsS sdmngl Camwddy GLAOIg> (o S Sl 1) LT Ggld sbroygs laslus v 0 ool ,51 (&

. TX X _
s1nT+ tanxT JL»A (5‘)'3 M)J‘so
3
. TX Y
sin—=>T,=—=¢
Y w
Y Y
>:>TJ5=[T\,TY]=[Y,F]=Y XY =\¢
X T
tan—=>Ty=—=¢
# w
# )

ST el o gl 890 (39591 Coawday Lo Bud g widwd (S liliko GlaCamd 32,85 b go> a5 (oulgi jo -4 § 2
G9lsd 8590 (40,5 Sl jlam ST Jbo . 0uid )5 o0 0.0, (i 9 120,55 o0 Gl laslos b ol g0 ool
el o 9 S8 g Ly ol (68 Bl Juolo 5 0niS o o8 4 1 BT (e gl (S35

i 2955 (5118 Mol @b T o 650

A4
Il B B B B




b gl
Y
ysinmx=> Ty =—=Y

f(x)=Ysinmx + YcosYx ¢
i
veosYx = Ty =T

T, Y ¢ : e
= e = o i gl Gl MW @il ey ol S goae
T Yo =

) el_? QT )'»\—M l) M"é@ |) O.'— &uw}‘sm&sﬂi ‘) @&L‘w é’bd.l)‘é,&-;g‘S?Y‘;M J° —e Q‘
LS LBy jatxo ds cansl IS COS b ! SN 4y bgypo 50905 45 430 ,5 (S 55T i o Yoo 1 abais S
3 el 3515 €08 iz 5l b o 99 (Sllko @ (SUaprasives b sy 3510 31 (S Too 31 (o pe Al )51 oS

ol SIN i 31 &G 0093 oy

y y
M
N
ol asinx(bx+c¢)+d iz 5l <l acosx(bx+c)+d iz 3l g

>X = ol H0 2ol &

y

\

J nj Ym
o Ym:
Y Y

2T 09 yhuo COSX a5 3Ly (So 5o Ui S cdly 5 wilgi e |, kn+% 31 ok 4 BX poled 240ld O

S guds g0 iy 25 COIHG

D Sguzme (oladeld A ] yKo 8lui Spowino § ped Wlho O

Yo 5 Sl @l g oo phuo SINX A5 oS0 Linds .09 o0 yho yilp @b Hladio X= KT (g1l
g o0

Al 05 3 STAC g (GOgx0 4 g Cwl (Jop & &b

‘A




FIGYY sbazmio ¥ wliicws

s i SO

S o0 JUaiT 4y o8l psww 9 05,5 o9 Luwlicds 1y 030 30 Tl S 0 o tRINA &y 1y dlgino] 45 5 laes 31—

! Sl giane | Jlas T yinss 5 (61410 tRNA gursduw g (gamsgs jlislw 95 p

sl Ay (ST S 95 (33 5 (2 el ol LRNA @y soplgino] JLail oSl —F

ol by BERNA g1l 35 (908 5T 34 i GWIRNA b Jlgi don —F

Niga o0d Ao i AT Wyl 3929 s Jlei MRNA gl g luul jo -0

Dgid doz i Lol taol il 3529 AUG s Jlgi Cal (Koo i 4oz i ;0 MRNA d&olol o —7

B0 ol ATP 51 tRNA 4 ag! ginel JLail 61 p3¥ 5551 Y

L2 A) s £ E ol b g A ol 51 conl (50w JBU 5Uy 95 oz 5 i Jigb Ao yo 50 —A
(i ool tRNA a5 w2 o £

o] Sl Jl 53 dci (gLl giue | Slued j1 350 due S (09)9m ) SO L Slaws 4

ol gl Sy Ly 8y 5 (Sl gine | SIuxd b dozr 7 30 (359 50 Wigwy JuSeid ledd slass —1e

B30 &y (b Jrgb Al po 53 Lodd Ao i 50 (gt Wgwy JuSid )

ol JB6 Uy glyls P ol ls haid bl Al po wiilos dos 5 JLET &lo po yo —1Y

g P ol 31y wilgi o0 A ol 49 395 ¢339 45 Cens! (Gl ginn] L (yiguivo sl gionol —F

b ool Jobuw z 5 51 Wilgi (oo Aoz 33 53 6UIGS &S 3 duwwlgie| —1F

D o0i A oyl 31y (ABL SU) ipgigm ) 2laals plBs 17

bl U s ol ploje wygods A g E ol 93 o Cancd (oo 1Y

gl 50 Sl P ol lr 50 L g Lo nlgionnl 9 B 6Ly oo Nigwy —1A

0,5 oudlio pgjgm 5 S HLSLw 50 (lgi 0 1) pogige g5 TF HSTas —14

A (G glS i 630y SQ 3l Sl ddwlgiol 51 (ol Yo

g 3l (SHS oliuwd by FigFTy 41 Cons! (5Sn ciguh o0 3,9 sounDly gl A 4 45 o locynigyy T

gl o dowlginnl a4y Wiyl cad dazr 5 wylyd )0 Loygus I

S o3 JuSKiS S59,0ub Wigm tRNA glajidu aos o Lol 1

(Lo U g w2 g g )00 o0) 2500 1) (ol Us @ (g p Jlail (2Ulgh a5 (g il o —TF

bl 5135 5T 0F o939 Oliae 2 Wlg o0 (i) Jolge YD

P oA olSole s ouis 5,1y (b ygu slasi g jgr wiilod og: )9 )0 dor i wialyd yo (S 17
el il g

ol oanlivo JB (92,595 oSl ;0 Ll g Ll (oungig) oL 5l B Aoz i —TY

Dg o0 plul (F et (a0d ) L) 51 (g5l 5o ( F 92,0 sloaisl jo —TA

4 5l 125 Gl ouds JUdl 00 oo bawgi ol bl ole Cl> 53 bumo )3 5 9lS a5 (oS0 T4
ol 085S 4 3255 gl T

Dbl 86 Uy ol ol aw 12 05l (ol (g y ST gy 10

Bl oo BT By g 30 A 2 (G 3lwaiilon g o 5 g mgigy BIg ) Sgy jo T
g A ol 0)lg Wl gty Wigay (53158 (51 omwslginel plod )

g o0 el (s gigy 90 31 B gy ;g yo (3 ol pudaid g9 VY

14
Il B B B B




gy o0 4L (Jiaw MRNA Goidlo g 5955V (55 i 59, 51 1Y

Sl b5 sl lailely g6 (g1, B ASL 0 —TF

bl on w999y £33 3Iloly piune yud (Lol b Tioes (35 (ol s oy )59 55 — 10
gy ond Joain (1 4y goniid (pudTg B0 & 9510l 3 ik By 7

DS (o0 D)0 Ao )T o Cowdlyg plST g (550 gm0 (39,0 —TY

el i g1 ol Sl Jlo 50 ddiros 008yl omig yy <l oy —TA

) (y3aS 95 Ky 095 LSl )3 gz 4 Bowlgine]

Y G L ]
(05 ¥ 6L i halke) ol ouls ool ()5 Sy (o 939 51 By 52 o Jgluw don jo f
0I5 D929 oDy 9T St 4y huaiio o5y o &y (ST Wais Sl po S e f X
(el Juazio jlailoly as 31y bannsliy) .ol 0818 & ST Al o 31 sy (ELCOLE yo 55 595y Sgud yo S Qv
($35 &) Conl (i (Eccoli 5,550 50 955Y susiS e 305 o 3l colw gIMRNA {7
WS o0 gt 5935Y 4y JLa! 1 g 0SS ko (g g HUSLw § )
oS Jlad 4y jgidlo Jail : s 935y oo oaild gruiio i 5 § 1
o JUd 45 3l pkmtly JUail < o0 Jlad Ul ols L s ouiS Jlad Jluail € oukicS JUss 4 590bo JUus
9y E9 %< B 4 51kl Jlail <
3ally T 90 &5 cummgigy piid (295
(o 1S (Ll 1 5kl ol & -
Codo 188 (@ lwlid 1) 5Ll wilg (ood (2l 4 —F
1 s jeile (G o &) a1 3o 50 45 39 g0 aislu o 35T (E.coli g,550 50 £
210 00 )l (g £95 Sy i (g 2,00 D929 oS Jled bacrdin y 3l olgil {2
el (390 598 ko Ay 9 on W5 WS L 95 bawgi (35 Ol el )3 Yo (g o logy {0
4 325 o 5] gl g o0 3l 4B 41 45 (Fl)aRgn,S 1B (s 939y (e § oo aliid 90 58 50 )
Wil JLail 0uss Jlad g 0uiaS jleo 4 b jeidlo 9 555Y (gl (daké) 09 o0
35185 5980lo g 595V e pas b a4 sy 00iiS )laeo b oS Jlad oyl adlgi pus b udgs fgiud Al
DI 5158w gig LT ol & glomo 48 5951l BUS 1 oS Jlad JLasl oSl § 2
¥ IS sbpts
ouids Jlad JLail ol lr s i 9o 00 Juog jlailely 4 515kemslsy —
SIloly 45 4 gy so g oS Jlxd Jlail ol L s oS Jle —¥
0uidS Jlad JLait ol lr 4y 45 09 0 Juog ouiiS JUad & jeidlo Y
S o0 oS (5] 5 B 4) g 939y A 30 30 05 ol el 4 oy l381 g5 £
i 5 51 FS 35 3500 (B g 3lely 3 Sz s o giny Jolgs (S £
gl 505 (gt 339y € oS Jlad Jlail ol Lr oy 381 o0yl jluilely 1 sla Mg 3l plase {0
(X + 3lilel;) 29 g0 pleol o gouksid' JIgi 90 Lawsgi Bl (55l 12 30 0 b euiis’ £
s 3 351 008 Jlsd 5 00yl S oriiny )

Y.
Il B B B .




s PR

g g0 Jiio li3 3 4 5970 1 g B T g 45 ol (3T (SLgS (I8 g cmally Gl caleds )
ol oo Cio | (il (g (Shg Sl ple 0

ol M g 2> o Sy ABO Ggs 09,5 cio Y

S o S ol slasi 4 ) oSyl S gl Slaxi —F

Chmo S (G ol 2 g Pl slasi I wilgi oo (AT Clo jo Ji ol S gl slaxs -0

ol (D Ly &5 0,5 SOy Jlie ;9 ABO Jio o il e (20

Dyl ol b o5 g eI DA Lo DD oD (piigy jlade —F

Wil ooy Lid 4B g A &l jaun gs 15 BuiaS a8l (glages 35T 4l M <l yiun g S 803w B g A (glae 55 Y
ol Sy (5Uy (as @) JoKo K298 by § 2
laloar oo dneyS

0,18 PIYABO«——ge—usil Pleg ¥ 5l Gias glyls (2 loais Olis o)l oSl § )

10 Sl ol L Lok (gl g 309,550 45 Wi s 3l (s gilS 53 (sl Mg 2 M Zuino iy

i (BO 5 AO) B 9 llg Takad ool o 1y g5 09,5 93 F b sloolgils yo 511 )

(33l 45 031 4) WS (o0 3L Ll s 3 1 Lol g5 B g A (gl 3T §

95 o0 o 5l T 519 4 LT Ay Mg ood Cogamte Cuds oyl il sl SS9 plos og3) £
(Jlio) ol oo (£98 Camgy Sy 395 Jg ol nmmo s dantly Cowgy STy O puonis §

DS (o il Jroddgi (6 Sl ¢ 8y 0 Byl 4y Wlg G 31Ty 098 ilo 3l o fiSTas liler pa(E90) § 0
(S b ool il ) il i35 E1931 51 5 oy LT 1! a0 zior S b L 5o
(ke OINE ) o yg0 33) W 395 990 32 (61 FLaST (J5 o3l (slylo (AL g Alls 0,3 g0 o §
Loy s (RRWW) il als woole 31,81 faiid iy (adl o35k Alasly (1)1 iuo (5T B yguiy p0 ¢l £ 0
bl AL L A wlg (08 ograbg e Jdoa

& ol okel 392 9y do 9 30,8 GBS (b 5ol 31 lakad Sgemo obS S yg0 S pdS L JS 0 i(90) £
i RWXRW (g0 cdl> /o (RRX WW) : gl cdlo—

el 5 PTG (AT o 8 (gl Canmnd ol ddglyl 55 59085 9 G0 0 5

bl oDy g 0935 35 s Uil g ALy Sidtans (g1t 435 35T S Wi gd Ban

WS (50 390 g Selg 50 Sy Uy Aex i o 50 Wl den i(£90) £

el By Al s D iy y poddoddsi (055 07 (g 09,5 Sioc— ¢

il rlly alien by glie (o3 09,5 b (I8 Woi el 3,8 )0 glgosl dxuiiyo £

ol @G lly 51 (S JBlos (e 09,5 ¢

S5 095 4150 9 358 g0 il LiruTy 1 9 L a5l Abiko glgil o) Jobu o el y3 )
Ll bt o

ol (638 gio S 49 bga poi—aly JUI (gIad3,8 4 wilgd o0 yolo 31 Lo &S g o £ § )

S 08 baloro St b p el (oomdly gl (LS |y e

A




FYLEYY sbaxmio ¥ S pd

.

el PTG b e 90 GRS o2
LS
- & . 3 't . m - . . 3
529550 N (399808 T 41 9 Consl K ST 30 9,0 185l (5510 (5508 98 —)
S
N S 50 03103 gy b 1y g =T
WD gul S0 S A Cke o 3 (S g 83105) (GO yudS w9 i — T

294 S5yt s Wlgi 0 98— F
B 51,8y AilgF o0 598 ofy 31 L s 90 wled b g Sy ol,jlw,au,,,‘s,,,g—é

Foet = F + K

Free =F — K
F\
]_-1“7 s F: \i HERLE ShEe
F, =
Eit=(F +E )i | EK=F i+FEj L
+(Fy, +1=yv )i B =k irE P

WS 51 8 99 31 3T Gl ez 4y 551 2,5
Fhet = (<S5, 38190 slag i gg0x0) — (o8 ;> Al (slag i £ 30x0)

S s G
fugies Jl gl —)
09 8,19 (5 41 530y (A 555 AT 5T R0 S g0 Lak 1 395 Sl Cat s b 8 5> ) (95 > sy S

B ;<—F =0
AL 9 Fyet {_ﬁdd),gljuﬂlew

S Lol 0 o] 3 3ylg (A (69 45 AR 1) 395 Sy Cantadg 3,410 o 45 Sl s> I S0l 5 i
Ogiew 9o o6 —¥
2918 (39,19 s o 052 b g peadlinnns Comd sz 32 3519 (RIS (59 0 b o Ly

s Fpet =ma




basy
AT oo 0T 28,15 AL ($305 9929 o 41 ey S Sl — )
el o 31 0)lg (RIS (G955 b Sz e Sl Hlop —F
©jg—od ST 53 Log i )18 s 51,0235 o0 51 OKE 2 4y (glasfg mt Loojed g a2 ] <
395zo 3 yio Wiz Wy o1l 3l ol i o5y bl Fy = —Vej g Fy=1ei+Ye] (K =vei —00]
ol walgs asl
2L O
Fret =md = F +F +Fo =mid = (Yei =8¢ )+ (Yol +Yo])+(—)e]) =0a
—a=ri-Aj=>[d] =V +AT =\°Ev
S
9190 Cuoglio (59505 Fy () 30 45 w80 g0 LU 1) Beog oy 41 JLigd g 1 0)lg (slog o 3 S 2o <
3)lg 550 g 5) Sanl abli j9dome o wizr aball (p] )o of QL (Sl 0o (339 S99 Fy
(g i po g

y
Lx Pt el e S,
o F,~FN
2L O
E —\/F*+FY —VrT 4 ¥ =aN
net —VH Y — -
Fet=0N I m

($gs ped 9B Fet = ma net sd=o/0a=>a= =\o—
OFF £9° O¥° Tnet M=0+ og=+/0a 75 S‘,

Wil oo VYo oN i G 58 ol YOOKE (i pw U o) 052 45 (658590 3108 SO oyl ey (59 5 S0 <

m
fabl eigbadd B ey g T alixd ol 5o BB ol S
s

Tl (e 4z 39 9 9igw Wz @B 5 3)ly A (A8 (59 i (A1
el (ygi g Wiz G106 5 3)ly Cuoglibo (595 (&

2L O

Clis aS play azg badl s (sl Bybay) ol ey (595w gz 50 Slid (S Gillae sl oniguiais &S > g2 (il
Fhet =ma =Yoex ¥ =Yoo oN ol 5ail o gl B)bas 55 alls 59,05 plpls sl a3 (59,8 Sgz 1 0)lgen
[ =FQ|..M—F&A9L5& :>\ooo=\voo—F¢w3Ls_n = F. i, =)Veo—Veoo=YeoN (o

ws




(WliCS 3> g (9ige P90 il
o &S 3> lo) 9 (Rloale (s pw Wil g &S > S (S g pwiled o0 ﬁnet =ma b, jl ooliwl b
S Sl ) Ojgoa ol Gl b sbes > yo ;)

—

— \—v —
net=ma<:><Ax=;aﬁ+v,,t

=

v' —vY = vaAx

\

5 oy A0 39 50 3,19 Wy By g 3 (sliasly 0 F ol (698 10 0K 2 g g 43 30 <

S g0 8 o Wy Bty 0 Gl b 55 o
S

“:) S dloea [y B yloaio (1
S

(AR sidaanl— g1 y265) $09500 Wb o2l yf dz b 35T s &y i (9] 5l pan 9 B> B (6905 58 31 g 5571 (w0

(g=\e

&b O
Fret=ma=F-mg=ma=F=m(g+a)=Veox(Ve+0)=100°N (Al
F :M@Mbu|)3ﬁch§iﬁﬂ)owuﬁ‘V=at+Vo alal, 5l eolarul b (-

m
a=6—
s m
v=at+v, >V =0XF=VYo
t=ps,V,=o— S

S

m
a:—g’V Le:;:o—
Y Y < Y Y
V il Ve =YaAy — S () —(¥o) =Y(—)o)Ay
Vo=Yo—
s

2 = —q0o=—Y Ay =>Ay =¥
S y y = fom

OFee pow oPl—Y
39 Lol Ll yo g 03loilod (29505 Jol monr 4 o5 90 ponr ((105) W3S 5,19 935 1543 o &4 oy )51
(wSTg) a5 0 9,ylg Cpr NS
HEYW Y
Aigls 50 3,9 e 93 1 STy 9 S (slog s — )
A (6 Sy B SRS g S (slag i —
Do @B ST Hobods o (65500 Sy dalad b g w0 99294 Glojed STy 9 S slag i —T
o lito 93 1 b (5o yiSUI g3 58 (15 90 2 1l g SiiSTg g (1S slag s —F
gD R
Lol (o0 35 30) (rly Byl 0)lged (339 (59 1SS
2039 89
o o33 W= INE 1038 0 0,15 ur 32 (5003 45 Sl (295

Yy
Il B B B .




Pz =lpamz A e oy Sl gl olo g 53 B e (339 b oy g 59 A e i 500 <

N N
(gOLA:\/FE,gC”A}:\Okg) QW'B o>

mp _ gl )7

WA:WB:mAngj:megauij . .
O

=°/\? :@Nb?o

ﬂsULS&“J):—.’b)Q
sy 1)y s o 90 e QLS (o) 2 (Sl oS By (S > 51U by @30 (Ll 53 1) (gomm ST
oS (0
2l 42 198 Cangliio 51—
WS (00 Pl e 32 039 G978 S s Ol 5l g Il (0] po
= - F=mg — - - -
Fhet =ma————>ma=mg—>a=g

ol res b B b g culi oylado ol b g B WL oD o) o yglxo 4o ol eSS
o=l 39l ) el b 9 (O,FL e G0 © 9o O sy

oS> oS>
- -
il 020198 Cwoglio 51— o
192 b o)L Cuoglio (59
D950 3,9 &8 > Jlo 5 e y2 05l 3l a5 ol (229
sy
M o] sy S5 32 g IS 50 0190 o)L Cungliio (595 — )
(59> GaB)V 2310 (K 3T (5 9 e (5531 41 )L Cnglio (59505 —F
WS g0 bgius &1 £ 9 ) (95w > 1 19 50 45 gounr — Y
o) (LS ey 4 e g Wb o0 (R3] ke o Tl
Sy o0 ((Gu>
CS 2 ol Syb 4l Yl B,ba puer &5 (2> (6l e S )0 oo Caodle b g) Y 4 95 < ST
1oyl (g g0 S
G el (st B by T9 Caogliio (59,8 eSS & 1> YU 6 yby sy ST )
?.D ) Fnet=ma:>mg+fD=ma:>a=g+%
mg
T sl YU Byl 98 Caoglito (9 WS Sy (sl B ybods punr 51—
Fhet =ma=>mg-fp=ma=a= g—%
oS,
ke Sl iz 53 198 Cuoglilo 9 (339 (9 5 Carridg 4SS
mg Y8




m mg  (mg> fp)

5 |

s s |
odigub S a=i_g C.S,:»l Ta S>
m mg  (mg< fp)
oS E= 5 Lol as
eyl ';etz . §I> (a5
N (fp=mg)

mg
s 98 Cangliio (598 ST 08 g0 31 1) Gz ST iy G 3l ouy (Fke Aokg o2 4 (g3l iz 2l <
il 0 igl39 Voo oN

N .

(g=\°kg) Tl (G 4z y0 g iz alixd oyl 5o b i el (A1

QAA 8l 3 — (o y23) 129450 3)lg (ooumr 4z & 5l iz 9 0,y log s I S o STy (@

&b O

s g alls g, sl St (W=mg=AcoN) 35 59,5 5l (fp =V oN) oo Coglin (595 (95 ()
m

Fnet=ma:>fD—W=ma:>\ooo—Aoo=Aoa:>\‘oo=Aoa:>a=Y/a—Y Yl @ g, 5b i
s

D9dse O)ly ey S0 a4 (W) 035 958 25T 5 150 sladsSgs 42 (FD) 1o canslie (59,05 (25T9 (<

Fp=mg=a=- D9 o0 yhuo plp bodw OLLL Dgd pw (339 1l 198 Caoglio aS ol 140

(DA pedonn S0 S8y

GO90E (5955 w1 o gk 135 315 95 (4 1 9 00,5 4SS (] 4T (5 y9bar Wb wlod (Axbaw & o ST
WS o0 0ylg (FN)
(FN) 005 (o0 0,3 b 1 > 45 Sl (29350 o> 2 gl (50908 (59 (S Tg 1SS

Yy
Il B B B .



S F F. _, S

Sogoe Ny Ny 69508
¥) s A () mlaw
ey e R

) ()
S g My 7o (g3g05 (5955 ST (W) (459 (59,5 24059
S oo LA [y BN 93155 bl aitlls 1,8 9515 (59 (oo 5]

WSS o0 oy N lp 1) ot Sl sz 3 Jguar suSisi
F




L e 50908 (55 Wile (65593 (5975 3 (139 (S9 AT S>30 9 LS &S 5 Wi gl o il ST
1ed,S 50 1y 1) (Ll Glgi o0 S T Lty ol 50 spmil] (3950 comr LD

syl S a5 T

£z
= == M — S3E61
ATE o gailons|
mg Fy @
mg
Fy =mg,T' =mg PURICY || RPOWE A JURCH | PR YR VU RICK SN | COP-SON P FREX 1 IWISPOW] D] I (W]
T=(m+M)g il (T) o 5 S g jguiliol (5150

L oy L e 5 sl il 5 53 i 55 b 5 ol Ao 510 JIS Gl & 05 a2
ol 13297 ygumilinl cidw 31 T' s
sl Ly 4SSy Y Gyl 0o ygunilis] by WIS 5 Yl 4 9 bl ol b jguniba] (0
WIS S > 4 89, VU B by
Fy —mg=ma= Fy=m(g+a)
aT{T'-mg=ma= T =m(g+a) (D9 50 (P 8 Cudio YU cp>)
T-(M+m)g=(m+M)a
L oS et o ol Yo B yb 4 0igabald jgmdliol b 08 <8 ol 41 95 ol obed b il (&2
NS S g 4 E 9 (B ybay jguilis]
mg—Fy =ma= Fy=m(g—a)
adimg-T =ma=T =m(g—2a) (Sgdo by Cao bl <)
M+m)g—T=(m+M)a
sy
955 99090 =8yl sgmili] b olili s T 17 =2 G985 09 034 Hgmilul Jil5 511
a=g=>Fy=T =- 33,5 o0 yhuo panz 1 b b gl (G050
S g & Ol bz 9 W 5 ez 32 039 (595 1D 45 Wl 0 09294 (0l (g0 Il — T

YA
Il B B B .




FRGYY baxmio ¥ oui

=SS (655l IS a4y ol (8w (55531 &5 Wb o0 L (5551 g HuiT 9z (b soowsy
D 6yl (9ol bamo 9 (STg aibolw (b

Slg—o Aty 59331 &S (SRS sl o SN 2310 31 (50 59Lws 435l 9 S (S Sl (655 ade £ )

03182 1 s (oo ol (38,5 00k (gLl 50 Wilgi (oo (S SN (65 51 ST 4 o

R PO LS 3 il (6551 ol g cnlin Slg0 4 (rloiws o slags9ls ol cwlul (55 95 2
ol (S S (6551 W g59ld ol (6,5 )4 o (655 S

3318 (2 G5 (531 (ool 3 SN (g5 gt 50 4T Cemsl o SIS I (G1aSLE oy piSII )

(g S|

S J S g epSoill (g alo) e a i (¢ g sb) (5, ool (T

(LDOT
et o (Lo STy plasil L 5Las 9 y9m0 Jtmo 33 &S Cowl (Siiuo vt W03 530, 51 (o 5L 2
S (o0 el g iy S|

ol 5205y 4 i Bl 53 Uyl U 305 55 o 0,55 (5551 31 6 S e ool 31 oS £
Ol L g el 5L (£95 olef 0 goud wiilo Gloguo b g (595 dilo R0 (gldind 9 (oo did S L Jlio (sl p
0y5 (phgy 1) LED ¥

oS 55 B 5 5L 9 (gondye Joke (LED oYl a8 canl (lilig) Il S o yos El £ 7

ol 00l

oo (55531 31 (s B a0 o0 £ 5 (595581 yhaw b (3 Lo gL STy T )0 45wl (sWg0 s 5L §
S S (o0 5l B 0dliwl 3590 3 of pod (Al 9 (B ) ClSw jei g0 )0 AT D9 Jrad (SO SN (65 51 4 Sge

A
Il B B B B




30 WS 0 Joui 38 ST 4y 1y T g ads o (iiSTg b jls Gl b oS’ ol Jlad (3806 (st §2

A2 ood STy (i 9 Mb wiilo S S b as S

Ye Ae \VAe Ye Ae \Ae Ye Ae

AT PR/
w W

(Zn) (0) (Zn™) (07)

31 095531 (Zn) (59, Y STy 50 W sF Sl 1) o9 5l (4010 Canwsd 51 g GblS 1) oy9 5l (i85 §
Wl oo Sl 99 15 o0 (9 SN (5T g il (o0 (Aol (g WO (o0 Cawrd

o

o LS
(ocwSl)
e
A
(owsals) e oS’

Wb S Tge y2 Wi o0 i lad S Tgams G b 1y 09,581 yolocaws 31 g b5 slawiylyd 5l Sy e § 0
bl dijlge (S9SN Hb g (esT) o2 Bl

Oy (2)+Ye™ = YO 7 (5) idls LiiSTgems
Zn(s) > Zn't () +ve polus! yiSlgew

s (39 2SI (310 L 45 (sloole g ouiunST o guls g0 140 &igS (LT Cas (39 51 (38,5 L oS (sloolo §
YZn+ Oy —YZnO 0,18 ol snals (gl o0 ;0 AigS als
bl o0 oS g 0115 (o0 39 I Oy g 0uslS (o w23 (o0 (39,51 Zn
Ay il s 9 010 B0 43 1 595 39 iUl iy s S i fo (glad L3S s STy o Lajld kil £
i )3 D9 g0 BT (934l 4 9 AL il (g Sl wiz b Sy (38 b 5 36 gl Jyoud (glS
S oS | Gl Wl 8L g ousals el wipls
Ay il s 9 010 B0 43 1 595 39 5SUl icy s S i fs (glad L3S s sy o Lajls kil £
)3 39— o0 o (gl @ g il LS (g SN Wi b Sy (55 L o L gl oo e lS
ST SNICONE { PP A YT ERNICON T N P JER X
STy b (g oy 3 S 1 Syl g (IT) (o Jolomo (3330 (S35 x5 sk o550 §
Zn(s)+ cu't (aq) > Cu(s) + ZnH(aq) WD oo Al Joloxo STy o jl ey el — o LS|

| Sy g CllY+ ) ES ZnY+ O, 8‘

R




cdlbye L Cu't O o ] 002 g il o o LSl g STl ol Cawd 1L Zn (piaSTg ol 50
s Brouids 1S Ty 1 ks Laos yal b b iiSTy digF (1l 55 .ol oS g sl g0 idlS (y3 151
S b ST 5 Al i b 094 o0yt (92 b JoSdgn i) 4ig8 S (S STl )b a5 ol §
sl AL, LS D o (o
S (o0 AT Sl g 559yt 5 sl Jglmo b STy yo ajls el §

Zn(s)+ HCl(aq) - ZnCly (aq) + Hy(g)
RS Lo 7 039 0 a(ygr 9 b oo i luST g Wid oo Cawd 1 93801 (595 LS| STy ol 5
g g0 B o (39 0 B 4 Al SS9 51l
O oy g 0T Canaw @ (o 50mST) ST JgSgo ko yow cosasl 31 ol aleg ZnCly Joloma 53 £
(HyO 5590 comad @ a5 1) 2351 518 CIT oot (33908 s
SlowiiSe p 595 b Mg(s) STy cml 50 b oo ooliiuwl 595 g plgas & Mg i gun 31 alodS yo §

YMg + Oy - ¥MgO S o0 ddgi MBO g 3 j5m o0 o5 5o
KXY I VRN P
saS| suS

o0 3131 35 (55591 a9 I w9 010 1 (39381 GdlS — LT slo STy (B 0 £
g 50 13T LoyS cslidgms (IT) pwo Joko b pinogd 5 (8T (59 wiile (o318 (5uSTs 51 JLio 1
YAI(s)+¥Cu't > YAI' 4+ ¥Cu(s)+ Q
ole Xyt ST DU g X w.\slin’x\”x\ =fe MU STy ;0 ool Aol o g ysIl sluss
Lo g oud plonil ol LS| iSTg i pS 1,8 Zn g Fe i3 .CuSOy Jolxo jo o5, £ )
oo plzmil Judoamy (Au) b 508 (1313 51,8 & jgo 59 Lol (e oo & Zn) Wb oo ]380 Joloxo
) ©ogmeds (Soals Wyud wluly lgioe 1) 685 pU I3 (nl by wilo go cull Jolxo glod (ST
Seals wyud:Zn>Fe>Cu> Au 23S A Lo
10 (Fgliin (SWalS 58 Ll g o Ly T (s glxo 50 (39,58l (ydlocaws I (gl l3ld Jolad
SLOel (B 31 b wilgi (00 3,10 65 et (Sudls a8 &5 (3 (Fal — la LT (AS Ty Sy 5o Ay
A2l (3 sl 4 1y gl g ams SiusTy g3




	12T-10q
	exam-q -21 aban
	21 aban-total-q
	padid -q-12aban
	za-q-21aban-1
	math-q-21aban-1
	bio-q-21aban-1
	ph-q-21aban-1
	ch-q-21 aban


	12tp
	exam-a -21 aban
	total-21aban-a
	total-21aban-a
	padid -a-21aban
	za-A-21aban-1
	math-A-21aban-1
	bio-A-21aban-1
	ph-A-21aban-2
	ch-A-21aban-2

	درسنامه 5 آذر
	01-jeld
	03-darsname 5 azar-n






