93 SLB g Sl Al
O ) daws dlidie LA
Y AR WPES (NP PR

x

i

A at lm’&-z_m-u;
ol mdali g modadl) g dois M5 51 30
u_.:ZS.h J@@;ﬂi 3J1.1:}f1

da>| e

)‘B‘M dalolad. a.i

Zod JalS Jae .a.0 )
JolS Lo o i ool
Slilall dueatiie paialtise.i |

rele B L)
p_,.h.!‘t )L:u:-uu.
Aads o)y Bi3e W0
ple Bl
.Lm&...o-pﬁ‘ d
TalL) o glald (3o 11 51 3W pudy

nezakr.nategaddk.net

e* . YV-Y . *1
A il g ettt g A 7013 5139 2 e LIS A8 T o1y 7 ey

W'H‘" le'il



solaedt ST Alde) Aot

Uaall o) maiell due .2 Jgdl@lg;-h.hi..‘l
et ple 3 R VTS [PPSR i
o gall Silal .2 poma dusad) Cpunss

Taliall ghad )5 e s 3 g s

B dal Al L
Sl ple A ge

P glall | Frariiie
dads oy Bpie .o

?‘“YV-\“Y‘ a.i.‘uh

nezakr.natega4dk.net



-—

@342l

W glonally  ladt SA B juas g sad A Asaddaddt Aol (e B UaS
gl A i e v e e e andans e pha deanal o
o S e S 0 Bagy Loy LoLD! JalS e sl Jug) delall
Voo SOV Jda i g @eal! O Had daln plea Yy @S Lo ud g @dallt
e WGIATL Y § Jadot e
22siall dilgen o3 s llacly malallly Ay 530 539 / )9Sl SUELY Jadld uad
S liad B s 33 9l 51,50 599 el W1 5ake BIaS) Gaaais Lad ol W LUS
A By il
BTkl G S 3350 JuSET malall g s )30 559 59dS AN SULLYI AIS 13
O 8l i g b9 pa Oladlly Gl SS9 cdagal! 008 Sl ¥ Olaslad!
S Gl e aan AS Hliian g lealt e 5150
o Ml de b 5 hadd SANY plaall ASS B ol ¥ QLS glay 1050
- Bpailly Tladdl mgd Bamms g .ol giome lasiul Gle OldUally
18g7 Al 1, W1y ALEN O gl palall GBLESTLY S pali ald Ady
A W1 Gl e a3 ) glaadt At Hud! LIS Auadlall Slace! palt ade oIS
a9ealt e SS9« Sualt At )Y o TE e Saal gl Amdall LB JlauYisae
Aalgll madlaad! Sadadl Sl 35S AMaddiely JAselall Faladt Se 3t
JolaS AN miesais Alada¥Wiy (A plaall ALYy AalGld! Olaidally
S e
- LOLGY 7l Sugiand! 43 ) geay LUSH Gaomg 5l el g
B gil! T 9 Al g
= phaddt it

nezakr.nategaddk.net



N wT==N | Yy 5"

el £ guogat
0 s yaedly (mele ) Jo¥ Juaal
yy P5re) Bl SN Jua
¥ Al SN fuaalt
vy el 2l Juaall
Yoy DNA (§9 ¢l yaesedl sl Juadll

14 g s g el poles M waludl Juadl

Vey o2V pgleg el Al Juaill

nezakr.natega4dk.net



o A OLOIST L AS joultg dale AT

151 ol B cdliall 5550 5 paad Juall! 108 Al B

< A SLOIST B AS joudi p ggae B iy ®

At SLOIST L2 Asle A pagae B any @

cdaleadt Joo Gutlonadt B i punay @

- Jhan Wiy OlaygSIi Hoda B9 Gudlonall B AL S (300 ™

- OludW) B Jlaal jlgaedt Lalllsg SIy @
ALl (S, 5 ety ®

cAS AL jay @

w lanlly oaanlly Al SN 55ga W1 G L0 b ga ®

. Alaall )l‘?'wm-
13)lge Sy ™

» Agalial! 50l oy Jho Il pallt -

s /
R O 5535t gl e - o
JeagiMOLG AR, LS B

Sl G Aadaglly S, S Jagyd) - >







ciladl) A dale

S A JA Ll LA JBa S8 oL e B ) gl e cuen s Of L Aasal B S Jilug ) il Ly
Lald g 5 ) LA jas dla (e i a8 bl (L8 LeIA e plall 488 099 ) gat g Antafall bt At
Biile 8 A0 LA (e Ay dd cildl) Ty gl plall B30 8 (5 0o Bule Ll o s (s L i A
Crial o 3 ghelaadl Sala Lgda g3l (B gl oLDA jaa (B Ll Guna gy 0By, (0 geaadl Bl Lt i g plall
a5 csblal g LA 538 a8 ga ¢f LaS dpancdi I0i¥) DA L3S g duandil] o) LA (Sl 5 58 g A0kan LgaaSyd

bl ae Wy LA g

) . .
(AT Sl
9. -U..... ‘ol

T
." w1 ey ."“
.

» 7
*59
gy D

Ol 53 Sy Sl B o ol




SLadN (B NS gl 3le

251 g Was V1 Juolially iy Ladll alialt JSagl! (oo S Sl (9500

e o0 T ARSI Slamlis a5 JS3 Aalia ST g dalie 01 e 55 (paliall ISigd)s Wyl
S AAN! 2ganlly el seme [pe paliall JEagl) 59509
G A Sl S Ry Galall Abple Jeads
Olaslall Slbpdally Sodeal! addll pueal! Adlaie
Oald St U plalt Ll L AIED plhe Alaw! gs
Rl plie Wanips Jhel Sa S RA0 3peally
ORadll g damand! pllacy S padl! dpaall Ll Glayy
B daiy RV Ll asaall JSglt. S el
sl lalt St lple Blad day ¥

O 5950 15 gmmall JSagh (1)

o e 3,00 Y Lo (59500 1.5 paal) 3gaali (V)
Al g JEL G Gy Slesene pead
Aadale Aaiia AR YV Lo Blua by B2gay
251) Alaiiale Ao 3,30 1Y (Jawgie lgama )
S ) AladiaTe Aulad O 30 0 (LGl e Lases
Apae Sipdd 0 (lad) Dagad daisdy lases
Spah § (las Resdley Asdaliey Aaure)
ANVIES) (e Aaonile y o 5 pies |} Apansac

anll ) WaledS AN paall Jaay -
ool ) AS pm B el SaA Lt Aulem g
el (4 5 plall wealll y

evalaall ot LS

s lias oalal e jm e 3AA 5950 -
Olisalie HULNG Gudlad) o 49 Juals (3 a40
A e Ay Jeals S Ol padiadt Sle gl
D) Jamdy (ASA QG Agelae Adle




(Sald 0 g20l) djpad Jaoi 1 AL Adls

AT J53)

e Aac UG dcaal) AAl) Jasd -

AL S L1 ! gl tay
1o D55 Agalae Adde rdasmaned! (V)

Ao eSS (Gnalt ajall) Sili oja -
Al e pdel e ptany Jeald pllae
PAans Ui pand pUlialt 2l JEAT 5 Rile DY Luad!
ol o5l B Bt gy ASalen falt b
G Sty falt AN b ey s D

(7 JEB)

Shiaally SUAYI) padl slbel pudipey SaSal1y da o) pllde Jadag (L st) s ja1) Galal o ja =Y

$ kel addll (1) |5

Aalie V€ Ga Sl gh g (it

1 owall (adlll ()

O3-S Lo i JC N A g A Agle
) dalic) gadl Aalic G
Lasjay Jicul (s dyaey Aaklia
Lag) e LIl ((hgd i
e gl e (€ JS) g odal) (a
ialic g A jnall & 88Y ey el
OMaliny ¥ Slmad Glagiy el
dadlall £ glali™ and A 9 gallly

JhaY et A gia A alie 4 lally
S il amwiny Al s Jually
padiill Joaryy o il Las giig

iy il Aaa o (o juall



O O35 iRl Ut ()
1ol glalt 518 dally & sauali piadi (V)
OS5 S50 SiDle Sudal (o ol pUS oS0
Whlo JSLN Al B els Aalie 9ay AN py) (4 el
(338 ,000) @ Juall ¢ 50 4 ke (o ST g i s i 1.0
N dplall s e gay ccAadd) Adlel Adic 8y
el A s SO TV sl IS rad Aalial
st AT Juaiial! igSe dhunal! Aalie
(30af1y L501) daludiy duaalt s Solalt B ylalt 595
aal) 021 4 iy hagad B30 Splal) B platlyy -
A0 el AS pm LTy bt pheal 3l y - Aall
o O 5950 LA A pllie g SOl LGN S
whiay, o SO sl Jualy Qebrdlh i A o Qg et -

iyl

] s At Aty plaay audt Japdall g (5 peall el O el )

A . (0 J53)
oyl k) pllie

Skl il () IS S35 Aldales daddy AURS 0 S 5950 A Al pllis -

s L WS ah‘li plac 01

b ot allis

Aad; Do Sl T (30 e S 3500
o 950 Pl Y ! et ke
. Jadh e S

gl a3l (Y)
kel ol kally

(N JE2) papat plae 950
P (Pl pulaie Sukesi o
P pllas (1) S5 ond Adlais b Agilellt Age 21

Aplett A L1 (oo D (AN g gl Ayt Al (0 Lagie el S (39509 el BT, ¥




Aalia) Asileld) A Ali A L1 ay Akl Aatiay Aailalddl
Ul e g QOMalt g T 5 el g AaD el pllhe Jhal! adge dis g I et

oy gt -\ Ll A Aalhe ool A pil A gDl et Geas g
P ity Rl R3S g IS plie i il ke 95
Lokl g (2019 A Al (0 Pl |l 050
S N Skl i Bl a1 e e 95
Aaaldll, Ai 1 ladlds] Gudhe Ge 0555 Blatiy
3y Aalig WS 1 et plal g - AJALT A i ALYy

cediylls pand 3 siilens
Rl Rallie jud plIAEY o 5950 SN pUE R 4 5955 pulN plline o
el P a3 0 Al Rl 8 s S JSAN
- S iy Alglay Aaddy ALES 8 Ja 5sS0 AN laday -
A ¥ e By Srbae S ¥ 0 39500 01 pana ¥ e

aadn

—

AV JE2) Jadh e S
P Mb’ - L. -
pe ). PEURACN + iyl ¢ LI
Sl g3 Ay el L (e 9555 . Relaal A e g3
) i il e DA g Jerliall die Reali g pllaall D lel die WS
bl (V) s AnD JSEI He pUAA Aglesd i3y o GHEAT 3gealt

Vs A g Asualll paa g AV g A LA A B Ly JLaddf a9 ¢ palieadt SIS

SADY L plaalt L3R e eSS 1y o 1241 Lo Lasd 1A, Rages Aae gl Jle ioyladl! il
rJealaedt s IO

Juolially Ay pundlt Jeolially Apdall! Juolisall o8 Juoliall o g1 93l A0 alaal! JSug B da 99
gy

sl Y paliany Aadsd sl Ao gy Juolial! 2208 i pllaalt wail ¢ duadl! uolaad! -\
B damanti plide LS | palhe ged 1 QA Buadl! Jaoiy paall padl pey . AS L
Akt g plal I3 0 lgeass

S pong pras \paliany . 3yplaialt pllialt daay S Ded dag 3 Juslie oo 1 Ay peiadl) Jualinal! - ¥
(A JS) (55Laat1 3 gaatt Ol paB Aluue o v 33 a1 Ay padl | Jualiaad! st 33 e




by piall Laslidi(A) 152

Jeolie mliae JS25 ¢ AV Jollad! oY
o Rt plaalt mlaw ladsy o et
ABLAL Ay rad 5ale e Add); dada Leolaalt
JAly A gy AlGAN AS oo prased Les o luley
Jan A Npalt Jeoldadl e oAy e
e Dl e Jealial! 208 g3ind y Sledalt
ST A gyl BV o ed SV 1
Pl bl

P ALY Lolaldt Al e

P AR | A8 oy s LY A5 o1 Bagdone Jeolialt D 8y RS0 Juaday 59501 Juade @

Jadh ety oladt

Clalad! B pUaal! AS o e | A5 pondt dawt g Jeolialt (e o0y 901 Juaiie § D1 Juade g

Aalins
llh.lJN'll Lasty

e Jand Sus - Juadal! Slalie Sle Wi lel Ul L SR AL paadd! (6 Aladis pie e 8)lee
DL ey - AR SLLIYY B aldall AS e Aadady Jeeliad! L lgaaay plaall Jag)

SN Jaie i VI(4) 82

Wigpalt (pa A 53 39mm g9 Ragdl) GDlay Ay W1
Wis OB MladD Y o Mdd (@ale 530050 e
ol B STy L el Jaddd adall b el
Srgds e Aas MW G5l Sdsg A3 OYL
bl Jali 1 OB LS Jaliall pany B o5
FRTIWORN
¢ 331 s Lusals

Sl g ) e a5 9B A s e 02 3 ) lass
dle A 00 mews ey o Jeoliall dic pliaally

(Dlaadt Hlay Aldac ) Aeei o) Abaal! s SAN Judni 359 ZUD Allei Jpay o S LBl Jolaadly ol




B L
oaldd gl Bls g cases ) 13
B Wgsadt plaadly o o laal Sl
38 il 3y Bl paipel (ay o S5Maalt
Adbia Jdajgiy olall Gl 3)adl pas
Faliaadt AggaWl pllasy - Sale a¥1y Lol

Pladety o AYND LSLJy DLW
s '-lml i ] Ll . Aada 5 pues
< SelS 3901 5l OIS 131 W S

At OUSIST 2 A4S ot

1 AN B AS oty L Aasdt SLOT maas uad 30U sAS youd!
Aipaad! Alalld sued a1 SOUTY LR Se Ada S (Leia 4013 AS e JUGE Guuue tu,.si (")
slasl OB Quaydlt AS,a01S LoV (OIS o el paad Auadige AS e Tl )y A dsled! AS TS
e139 b gl @ 13AN (e Loy i 1 OIS e o OIS g el S AS e DUay Slalaali

AT B slai LA gl s Y1 padat




D A oianalt S g yg el ki - sl 100 i) 1 5D pmally SO LA yamg 3191 3L
coall AlatiulS A8 s AS pot 208 B yal s J el lgalesl SIS o LS I

Lo 13 G5y w)lED S A ey DL Gudl O LeS
AS e Sliuyelt B a0 ABAN Y et gty Jult
2UB el |0y ppdy Wads AS s 51 ki AS o g Jo bt
Al AS

St By ol AS jony jrald SULA gaan O LS
SAayBlaty Ayple 315 ¢ gl 5300 SLAI o1l Al

. D8 A e L pelan W1 B Wt Faw be ) ey
Gl IS - (V1) S AL 13 23 g0t AS oy AT G ple

t AL AS po

Fo lagy Jas¥ iy SleysSll jpda LBy o WIS ABLID SULLN Glne B A1 AS o gl
e Len ey i 13! OB g Db dles
B39 cbeall maad | 108 Jpan 0Ly peall) 3 sy

L At et e e 20 Lo aads 5 cdp ABlual
Bladt oo Sis SUlyy Wsls palld Ayl AS -
Dl | il Aolodl! 1 il 51 Aeladt g
b A 59550 ey FHat SRl UG dagy el
Sl dag @l 13 bl iy S paad Al Ao
S pady i A A Gaally Le A0 galt LIS o B
38 Aaledll Jao B0nalt A8 o ot O Sa My

i e Aaladdt Lued0 S0 Adlalld) ped sday

o A Seay AN JSS) Releddt Jeo Flladt B I Sahe

FaLAYY jadat dae il Theas¥W1y Silayasit B Lai




Jhah I SN AL G gualdly pdaled Iy Aghhat
N Gasdall Sateadt ) Aadiy Ayl Jagd
e Ladta Wl A, W1 Bt AT jpiat a0 Juadsy
| el g sl (o it )Y i (5 0 e g
SOVY UES) s A0

PO g A9 A1 AS ol

O1393 B el Wl et A3t pallai mal e
Al Land 13) il 0D L mualng A1 (L 13 padaus
3001 3930 Sl ke SLG say (\TUSDS) Laslt Adyy
i 11 Ly k) i 35k gl | O e S S el

£ s 3101 ES (A7) K2 o Al Jila 20393 S0 B ludsy A3 Addey
o gl § ST LAY 55 3 gk AS padt e Tl y - dn | g slandt
~03ka3 B Wgame 2350 900l B Aenaiialt

WAl TGS HLai 1 B AT s Lad Rty J gl Agand| SILIEN 5] Sl IS Lady
raal| ety Sllalt jally SIS el o8 Fjeal W0 Sl aaled il

Muscular System Laall jlgaet|

ARG ) o) S s et 33 T | S g panee (56 3yt Slinall Slgandt
o Aegan (o 3)le ooy Muscles SOlaall aud B0 Dy e Slaall jlead! oS 0y
On Oled¥ 1 (5T SMGal! sa g - GIaW AL el V1 5 50e B e 3 G AN Adalt AV
) Sae 3de 3 - (andlly) el L 3ake Ay 2 Y OIS0 b SR g AESISal! AT pong AL
B {IP TH-SS & TN [PErY P X S




BT

1 eaalt il g

crlcaall LAY g o ey B LIV e 5B (gl Al d gy JEAI1 A Loy S 5Mcaal ) a3

lgiag il gl Cya yital) Aualid sy 0

il HiEe I HiSe e JIEDY -

Augeddt Aus W1 208 Jints Al Jaid e Abablovally Aupedlt s gY1 B AL I T i padaet =

g e B 53 g palt (302151001 ) o Ladadt O Olaall e LG Gu e e

z
Line "% Line

LS ol e 5 (1) S5

rAlS gl Alaalt S ,3

S0 AUS Alall SIS Cangay G LS
e ASulae Aadd) doguh e pudS das (e
Adlaall (LSind1) BLIY) el lgeaas
Adae (Audi) Aad JSy . Muscle Fibers
ddac Clad s dopanae Sle Sl
Sl S e Bade £yt 5 Myofibrils
a9all Agiisay Lisle Ad e Wbt el
e Adlal AR saiady Adall Jglalt
w0350y Al e 5 sue

Pk gadty (#3595 90401) Aot Galalt - |
el e R N
Sarcoplasm

s 305l daseng Spl o LLE - o
Sarcolemma Ld s Ly

A g B 55 Ladl 3 Aslaal | DIV e
e eliis Jolad Adlalt piadl el
SRt o Ly



v om 95D Aglas Aagyt JS -2

a0 5513 dain lghaaiin b \galada (1) G000 @ e (Radadd! Glaliad)) et 351 (e As pasns -
CACHN J0S1 el dad) Al g s deguin (a Dssiaall pat JBY 1 208 59554 (7) jayu @

Adlais da o3 Adlaie S aealie By (A) St @ e 81N (Flalial)) et J3Y) (s de pasns - ¥
A g ot Jagudndt e il £33 o Ripnall Al Flaliadt 02 5555 5 (H) ety W@ S Rigaas 42
(08 JK3) Myosin Suwsedd U o sasy A el

Aphinalt Anladl by B pad Albpnal! Bloliad | alin B 330 palt (7)) Had S glade US g Ablenal? -7
Sarcomere

fagly A SOaally AAE Solaall B Jadb Al Aunadly S1AN Flalialt 5) Shae M0y -
2o SMBAIY Cisase ATy ¢ leadal! S Al B Fagm gt sud g Alalainell ONaall Asendd! Dol
- Alalainal|

rohaall 2Ly

cpanll ALl SISt e A pad ! g STy el SV g LAY e g0 s O Shaalt jad
ro Ry 3| ADD0 Sglal e Y Adelile Jel e 20D s STy

Bl BaledS Jandy Aga (o SOMRAL cenlie Jlall Hie S5 58 o (palialt) G Gleatt -
ARl it o | A e B nge 230 @ Jealaal U 10y | g (e AS il

s Alada ¥ ald Soaall (Ascas Y law J55 Jla) et W) Slans 301 38 1 aaall jlgad! -
cdolad¥ gl LAY W

Sty sy ettt gl plagey SLGAT! Apdld y AS T Ha Jahaal! 98 o llall Gl
s @St LW pdalins ¥ Lpcang g (| SOLas mlias Jally (Mlalainadt i AEag) A2l ¥
il AL g ¢ banad ! S Maal 1S Auai )l W pasad g Loled

Apsanlt S Lpaadt 550 ey TGN LAAD LS ASN ALY Sle Dola W1 0 Y G be le o Ly
FAG L 0 a1 S 2501 Gl o Sy T mmalt Jaonll L laviu! A ol gl y Al Ll

AUS N Adaall M) pacaal) Jlaad JIETH AaS

Lads o g0 Uil pomiin Alinalt Al o LEAY o ) U placadt Ba 01 ACQH1 SMGall B -Y
FET B A0 Seadt B 38 A5 e Wy (A0l el a1 e Glaaall Gault o LA Jasy
Aglaalt Rdll) o Lid i tag polis Ges cligaY




Asmalt LT e (56 et Y gl J gy 90 Bt 531 Al (5 il ot S0 3331 - ¥
Addaalt AR Lefime Fhadt Apnmal! WOl el 1y GSSAN sl fall 5o RTY1 A8 ot
SYnapse Jlac - ouas SLLLS Aigke

B 5101 8 a3 AelaadST1 3 gl s 1 S g e 59T el LSl Apsnmal | Sl ¥
- Acetylcholine 358 JGu¥) Jie dacanalt

Sligsl padly docaal! JBI o1 208 £y i ot S asgad| 208 ) paall Jlsd! Jpay Lis -t
S Do 39 palt $OAN B uad 51 Sl Y Ty SR 008 £ari B e 13y ppsadIS31
B i asad g A3 Aiaalt AdlH e 1 Jumd i bl ARl ¢ Li g Agsumalt
i 0 s Adiaal| AR ¢ LAY i 1A et 5 haay dulSailyAliall Aol oLl il e dgad!
P393 gealt SUigs¥ AT o LA A3l 53003 13y Ll Aunad| Aall) ¢ LAY i 0T ikl pusmiy
Ut U1 Ay sl Al ¢ L hamg ki g  Ahnal) AR ¢ L (Jin13 91 R pny S LT
CAlaalt Ga LGN 1 535 148y Depolarization

Jas Jaks 113y RS o 0 3 cdag asadall dashy ] 3gas Raliaalt ARl o LA e gad! 30 -0
G g - Sl ueaall Jlad W1 Jdaldl B J840e 0a 30 g8y (Cholinesterase) st 5 91 a3l
agady dles Slans Ly (Sl aele s HalsS I Wgmg) SalsS Siiu¥! Gale padasd e Jaas
953 3 ( ramalt Jlaasdt JLiiiant JuB ) Am 01 Al (B el sy (71 Rinalt Adall) o LEE As3LS
NASEY -yl B e o] Aylavie U Flage

(G el Jo guiedt Au,050) » Aball Lolad A

R (Y3391 A 3080 ) 9 AR Sl oo g Ao 5B i O Sl (o B T (g 30 Sk S il
con gl 22a seat Huxely Jlasa. g 20

0,53 LS Auldae At S 5 31 D50aadt DLIY Bl (5 pimall ol 3T le Auas A1 200 el
dogein IV 1 Lad Rl g palt dagaindt 4 Sakigh o $950 Riad JSg Sliasd A parna 3055 sl
Myosin ddawsue Wi dogus 2011y Actin 30080 A,

Wi b il OLEN Wie b Aulde Al 5y a0Y) pemall plabdely Jlusa 5)0 O e
i Lot (53 Y1 (gl kgl G50 Aghaalt DS AipEalt Aol dmpuindt O it A 30
b gads a1 G gralt gl (e HiaT A palees dagly) 2 g G ple e Aldall SaldD gl el

bk Sk ludaall LY U Iy ATP #0502 5 2 gpellll il gl BasLisay JLai) 138 2 g p3<Y




ATP Sluje 3 jimall ABlall Saclue) el cidolianS A jaleall dagig)d) o Jead
Aabaall A LGN die plid e lpuaas slanily SISV | dogai (e B )glaniall Sle panal !
ot gl SalS dudalt J1g) ey Abdaall il 1058y lgaans 5o (7)) daglad o) G5 (ALY o LD
o) Ashianl| il 39ad g lgsa e (Z)) Jaglai ey Rlaal| o (528 W1 ol 3 Byl
A10) JSS Ll Wals
opel  Jheaed)

s Copos gt

eanll SLEYI (Vo) K2
SV Jagui 6 Al palanalt dagt g 501 Juad 3 ATP (3 00500001 QAU (o ¢ S Alaal | UGS
SR LISV deg e A et dagl gl Jhalil pae ) S Sass 4B ATP aBlS e
o bW e 530l pud g bt Al B Aldaalt
dogui o Wladily LAY o L1 SOV dagai A i) dagigll Jhall gides gl
ATP L S 00 0 et Adlalt ) dobud¥W e Sy




Muscle Fatigue rdlaall slga!

sS4 O D9 gaady 021 |t g g Al e 3 jpemy Albnalt (o Ladlt
Bale Jagand I Al Lo 100g2 g . AU UG g bl (pe g3l L | Alall B0 DI Ay by
1 gl W) et eRTh Ak ey ST OF Suals ¥ S0 1Sl I (e L23) (sl
it e el @S1,3 Aleall 208 (e gy Jaall 551 Ao, Abinalt laad Adlle pIDY (eS|
Aoalt AATP UL Jadlly Walgely Alaal! cad caws gat Lactic Acid &0555%00 Jaeis
Wl B Adall JIaTy g9 Wad po JITB S5V dogad (6 A palenal| gl 301 Jiealdl pide carind
I e e e B e P
ATP (305 548 DuaS gliily 313601 aiTI 2930 SuamasS Y1 0 RIS RS Abdaal! Juad A 101 ki
Oe Al 1ad SOy Alaalt doluedty (aISY) dogid e Aud paiual! dagig )t Jhadit Sle Jaad

e i1 g DB LEIY 1 S0 a5 B s

303 3 Sogm § D Vanall 343 B ) (p 1 (phnalt AR s O St




-,wal%‘h,:&.nw

1 iohy B e Y (e Ra pana 1500 SladY B RS e S -
gy Ay Al gt -

g el g gl Gl -

- el y uaally S Jend! -

- Sagdlty umdllly Sl gt - 3

» 38 Alaalt B ABUSN S lealt g x5nalt =Y

HIEW e - 3 ISplat - e Sl - ATP Suyjn -
00 S o e w510 ) adt dis Gl Sl Y A g T

Jengdi - o 0925501 a8t SO -

Al alea¥i s LIS e -
1 ok Lat e Yo

. Rsladll Joo 3%snalt AT -\

S apmall Alags Ol gl B jlal Jleadl die dajm Wi gy - Y

- A Al Slgs | Sipda oY

Aupadd! Bus g W1 A2 B padis A8 pa Bpalt -
Adaa - uaaal JUaT¥1 S o 5ol (35S @333 b1y -0




UiV B 55N 3 gaalt 30 5 d Y Uanasn MES sl ¥y

1 o yad 13le £ e

£89 = kaal) SN = gt AN = rmacmall = ATV 5 Junliha | = S 1T g = aglalt ol 1
Al p ) - AN

AR B LW s B By gt Sglal 9l 350 A5 AS ol S L 0w
L AT e Luaally asaally




[®
7 B s i gy
Ay
LN
A DB B 390 56l G
E

1Ol e 1533 L alt 5550 O Gado (el 18 Al 3
il ga gt BLESS) B elalall jea By ®

SOl AL OlnSy Y1 danl S0 @

il gyt LaDUS g LalISH @

W1 B3390 gall slavall AAU Al Sy .

T R e

- Ol W1 B A0 9IaN 3ATg (A5 iB0U1) slawalt 3l S ()l ®

. Asaliuilt 3AAM 393 B paty ™

- elawall JAAN A D) & Aseliedd) 3AAN ) Bl @

(ol 342 ) Ad, Al 5aal Laliis, .

Ay Hlowdt dadl Ao ds g oy @

A JlaadW 3l ) HUG S S0 AAN allSH .

Sl @lAaS b SO H3a B ey ®

A9iD W9 A g A 935a 5 Lyl SO Ol iy ®

90 581 B 53259 Ladl) dass Lag L ralt S Jad ) 101 )1ge Sy ®
(Oae

Aot SUOISH B g gt Guucill dua S 8 Sl Aulac juay ™







Endocrine System ¢laall 344l jlg

LIyl S ]| B B WSS 1 5 Y (50 I 0 ) 3 o sl 3T g
C 201§ anal ! ST 3yl Sand 955 AMTnall ]| RIS g

Sud B e AWy Bl Pl B sl A1y Slpa gl (a0 A0l Y SAE A slaall 2adly
G b padh g1 Gga5gft 5151 305131 WY g o |l iU 5 S350 ST A plland! SluaST L Sliga gl

2 e Ha Al A pa Lo pel i B Las Qi gl B OGS I S

Hormones : il ge 3¢t

Bale SN il gudre 1 AN Gasle S JAIU g SAAN Jin1d G950 ADLAS Sale Gl Sae gl D e
il 3ak gl o laal danlily ol S el g9t (e Slige pgl! S 50U iy s gady Ay e D50 e

A et il g pt BLATS

Starling 20,0

P Ve ple B uay

gad ey e pde SOWI ) Saadt e oAW1 Jeeey 190 Redlgl! Ajlas Suds el KAl -0
colae 1 n 0 pud g bt S (i rmall a3 ¥

il pud AT (30 Lo g3 LI i et i

Gl Jead e A LT B Sl 31ge pd phe SO Slasall Jalinadl ¢ LA 5T I Juagd
Al 4 jlac J1 1 dpsidd puly S0

S Ralliat 3 galt sline JUgs JAA1) Slige 3 A0 et Sl ol 038 aw -3




] it (g Parl K PVPVE {

W2 s O gty (SlaS g¥1) AL Slgasgt 11 Sa Jol (VANT) e (anigd sl

AD LS 3obe 50 Jlall Aealllt Adl Loy JLALLY! Alaie O Sl ABB o gual! g Blad! ¢ il
Bt sl g (s ¥ Adlale) Aplasi ¥ Adlaie 1 Lo JAEE5 (<Zhalinl! masm J 9ol )
Asall) madll B Aot L1 e (OluwS y¥W1) Slga gt il B Gels 2ud & pad Sldlly
S Flaliall Ol B 23359 - mel sty
Dl g3 il 5 g
APRC-7E PURCTPPI -
el graady (s Sl V) Al cilles (A atal LY

Ol ¥ (B (90,40 edad)

oo >S50 A yme ) o balalt Jumsd by . sptail) Aad Shas riseiS Slad¥) (B aabhiil) 100 Bt yd wds

(e He Slige gl LUy
A lalint gl ¢ lass Sl il Al Ol gaand | 3l Sl e pglad 01 ol 5 Y1 At 3 <
ARt Aagaad! Sililealt B a0 e b palll g AT Ree M (O leadSl S 2 Al ya oY
1olige gl adlas
SIS e (o p Y paadly ddaddl Had g pd) e 5550 e Aaps A0liasS 31ge A Slga,gt )
(A3 3190) Saug it 91 A alean YIS Vaey
Apoaatle Ve 1) ploa Sl ol UMD Slaasy §pa0 - Y
s RS GOSN 013 B D Sl Gl B 5 S Asadi Sliga gl -7

il y el e A aa gl 51530 - i
B LN T U P L k| gl | gad = o
(Al g alalall opaly Slad¥ ! Jple -




(Sl B 3aal

L A e p1501 ADN0 LY s B g

Exocrine Glands &, 530 saa -\
Lol 515150 el gy Raalin Sihpdy Sodal! o ! le 2l 20 S350 g o U1 1NN D3 el
Al 3al) ) e g (Dgaaglty Aplallt 3l et Jiuta

Endocrine Glands claalt 3480 -¥

A L5118 el U gy Ralin DB L e 5L 301 00 G g (A 1A SN DS e
R IAETY SAAN ) Aad )t BAA Jhe Sligangl! S He Wpias Loy a1 A

Mixed Glands Qalliiead) ol A8 S0 saall -¥

o6 Bilue iy Sadd Gk e ja e 5850 WS 50 OB dde y Sudalad! [ue gl G SAAT 008 naad
ook SIS AplB Y i o lae Bud

| [t A a0 S el B Ae pa 0 basal !l 3R (o0 Al pana le HLed W) e 3oy

o basalt 3Al1 ALl fag Slige s Aspane 3 1danly Uipa sl Gaoms Ly el 5180 5k U2y (1 JS2)

P Ol s B

Ad a0 3ai

-

]

- J\\* ‘0}

) a5 45 e g Y e 3 o (V) S




Pituitary Gland : Aelald) 50801 Y g

Gupta e AlaSL o lasall 30il1 Glea B RS AN g oReailalt gl SAAT B el Sl lad
Canly Jually fualt Jhaol Suilt 2l adly .o basalt 3udl) liae S0 B 335y Lajpdd (N Silige sglt
T 4 Aaanl| SR oS 0 g (puaY Dpangl!) algalt

Adenohypophysis : §Jal ¢ ot -1

Soug¥ ailly oL adll fe 0 9Sa,

Neurohypophysis : sl ¢ ol -

< Assaaal! Fialt gi aadlly g paalt falt oo ¢ Sty AN el (e 195y

[¢uoay

Ay LY Syl wmmm w:m:-m lx.,..,.a auk) gadn

%MMQM}!}(?)JS}




S AAl e Sl Sligea
Growth Hormone (GH) 1 gt 90,8 -)

FoB B padlly cpuwan! gad B WSy Sy [0l peiead dualh g pasl Oldes B aSly
oAy (Gigantism) GGl cud Galiy (Dwarfism) Gei a8 cos A galaldt Wis B Jge gt
Ao ol AlAG Wil g aabis¥ 1y A1UBY 1y SIS Alsglalt AUEATI B Sauadt ol a1 gl dadand Sudd L1
Acromegaly s s SY1 Wian sla Byl y

Pituitary Trophin : saal g Cat Sl ge ygtt - Y

ey i W1 2l Jalll le 335 Slipesgl) 5 Aspane Ay

Thyrrotrophin Stimulting Hormone (TSH ) + 3,401 5440 i See gt -

Adrenocorticotrophic Hormone (ACTH) 235501 54401 5,580 adad! Sse gl « o

Gonadotrophic Hormones | Juliall 4ddi Slge pgdt -

1 Jadly

Aoy goud! 55995 dlial! (190,801 - )

Follicle - Stimulating Hormone (F S H)

OR8S0 le delu JSAN By B Alangs 1 lhigand s GOV Gl B S0Lassal ! gl le Jaas
At B Agialt SUI g Dy dugiall Slens¥

[Luteinizing Hormone (IH) (ae%! gl d.dal! 30,801 -¥

LU 30 g 5as5 e Jane Gaa il 138 das 3983010 By NI B R0¥) sl 5 o
<3 Al (pudand) agSS Adlas JLAISY lia AUa Hudpe gl NSy Asait B A

Prolactin : 50 5,8% d.dalt el <Y

Ll Ssill G alll b e Jany




1 manll ¢ joudt Sl ge 0

2edll pis alded| alll 31 Sliga gl 0l Jualy lgll S Adlalte 3 Auas LM lgeill e 3ot 108 Dlige o

A loe e o 5,05 Lol AN A cuaalt LM Alg B 5555 Sy

Antidiuretic Hormone (ADH) « Jgudt 5153% slaalt 5pe 90 )

D e (ipe gt 108 Jansy ( Vasopression H. ) dupedt 350 oasll jee ! Ll ams
A lads aB) e aay SIS 09,201 0leeeol B o bl eleaiel 3ake) 5o e e Jaalt dues

UXVIOCHT HIOrmone : g 00 Shaal Aol Spe gl - ¥

e 5a¥ gl Addes oL Sty Wusjug e 0 Slealil @all Addes B 55l ABMe (pa gt ¢
lasniie 1 )01 AT A LeS BV Sl (B ol e W 0 b1 dabiniin Lo LILE 10y« St 1 i |
el ) Apleal Aglaiat Adallt 2l S caslond ! J 955 9 plBIH B

Thyroid Gland 4@ 40 344N LoD

o1 Jaad Adeayg Gk 0y A019¢)! Aralll Ao Do A1 oo ala¥ 1 o Sl B SAAN 0da ad5
Bt e Daead (o0 5950 g Al s (o0 o SRy Walonay a1 gl

;i saah dadsy

Opasdl 108 pgday Spendlt 108 DasKT agddl dgmy (o Yy DeaS gl Gpend Bl sl il

e e

Aty AlGalt 59l jalady gl -1

kel ¥ Juae e 200 -
N e

Wl ¥ Sl St elalel hs g
<Asasagl! UGN Spe

- paldly dlal Aadle Sle JaBley -3

Ot b gyt Gl el aS
Jang S (CAlCItonin) st iSH

A L) O 7 et 50 Agon s Pt o s VOV i 33 ot




Al il atpel
S 3 50 G 8 Ayl BRI 5101 B 5305 9 e i) A pad) DY Y g LS
Hypothyrodism a3, 5440 51,8 a3 - )
it | il | vty Al ]| GAATY B il Dy J) NS Sa 80
Simple Guiter : o d! gdall -
ladt 1 agalt ABLSL) pilagy o laglly o lally o 10AN B 2001 pall ot S gyl el e i
LAAMA Ak Yy

o Dldhe e Spudan ) 5350 W 20a Jpe pilal) puasy

Cretinism 3eledlt 5, -

il pad Ao SUD pO50y . A pdlall Ws e B Al ! GARN1 I B Al LAl wademd Crding
Slalt paalll Jle ;030 SISy Gpmad Ad Tty 3uS el iy puad muad! giy Glaall paailty
i) g pald B iy Ll LAl ) sy g Jilal

(Myxodema) LassguSaall o0 -

daBlad s Aot B Bl e pall aaay -k Lt (B Bt 3l) 51 G0 B S i ) Sk
323540 Janndy M 1A Jiad Spiene Jo gy Ao pdal! Diaadt Aam pll et B39 B 321039 padd)
0 halinie 5l A ) SR Sliga ppd oo palt ity - Ak i) sy ol Dby JA3
i gada B pL) Samd

Hyper Thyroidism 2.3 ,.401 3480 5,81 350) -¥

AR ey AByul) SAA B el Sl St S G
¥ ol gt |

Exophthalmic Goiter : 5 s mawall! -

badnsiad it Lt (oS g 1 gy 5100 B Jal WY e s
& A e ale¥ @ et FLTIG AN FAAN B Uagsle
B iy ¢ 1AM BnST B 535 D e kg Soskeall B b g
Jhallel pllady (prms gl ldl) Ol oad B 33059 meaad! )y

B gl i (1) S5

5358 30MAET 5 | Al LS e kil 31 2yl i) (3o 0 S




Parathyroid Glands 4.3, Ol saal 30

U il md i o (0) (52

SO Aadie ot il gyl o 9550 Gul 8
Bl 208 30y Ayl Bl e il S e
148 Asas y Parathormone 5se 00,001 e sa
B Al I R e ding §pds ST Gga )
A palaadl Jie | 38 J YN 5350 Su padt
AN (0 A A Sy Sm AT B P g LS

O 313 Spa 0Lt 905 Soa NS pady Iy

A B A gl 5 s e alast! B pLa ey
Asadall 43 dnay
B s [y 34 5l | 3101 B 5 a0 0

O A Al AN A P g (1) Rl 15 0

S gt | g 5 I B el g ALS masalh pllaal!

kgt 594411

P S Ay

i JBY 3593019 ol g JadSY) g e - o
halpe dlac Cnss -
(Aag1S (350 A ASN 3481 lasts
Adrenal (Suprarenal Glands)

0 O paala [puldlaia e 550 Gk Sy ST sl gd Laghe JS Al HULNS SUas Dla
A A ¢ a1 b as Ladas COortex 5,500 e o 3101 ¢ ot s o gadl| y g p 500 A LN
LeS 0y plonilt Wiy 31 Slige sl (o AL 3,050 W),d0 L3 Slige gty Medulla gy

e
13l Slhga s -\

OSasy Steroids Siauy ot A pases B el 301 Slige pglt e dudall WM SaAl 350 Al

oA Dl pame SO0 1 pandd




Glucocorticoids : 43 ,5.01 Dlige 50 de gazee -1

O'ae Aadags Corticosterone [ s 5500 Gaaray Cortison (550,081 Sse,a Jaid
o (Dhaglld) - Ol R ) At phad g0 )ST1 31 gal! aul maldlD o8 Hlige ¢!

Mineralocorticoids :a.dasedt Sl pe pgl A games -

Oalaadt 53190 e JBLAN1 B Lala 1393 Spa et 108 caalyy  AMJOSIETONE (g 5 g1 9058 e
on palindlly pgasgeall Jio Y1 palualel 33081 Sl G el 108 de s JU! s e munaills
Ol G 5la e OGN gD g0

Sex Hormones dudad! Sl ge 580 Ac gamme -

B0 Ol e g 1 V) ot 20l (pe gDy R0 At Sliga gt O 0 pd N Sl

Sliga gty TeStoSIeron g e siadd) RS0 Olgee gt 5 mdl 8598 g tA_y,Ja SN
28 03193 Swp Jib S 131 10¢ g Progesteron oy 0 5 o1y EStrogen Sus 0w dgyii¥
payisey Slie eelh Il Saps S O Rualinad! 3AAN e 35 0dall Dt Silige gty Slige gt
NS B Aot 3AN) jpads ) D Sas By Jla 01 e DOV Ga)isey ol B Wea
BAAN 383 B Sle el Sadan 13] (e

f I Olige,n -Y

poazy Noradrenaline 520 015531 Gaepay Adrenaline 500,001 Lad Suge s il dy
JETEN 9 35531 5 igindt Jio st g gt o1 (531 plal) Alon D Ay EIUTD g Bty e pglt 3110
S B S5t Kl o G0l S pull b SSadt R 53135 oA Slipardl! Jansd szl
! Sl delud DAl 208 Sy Al dadd Ayl GALEDN A puy Sad Falay e el
Aal0 oL gy U ling SumnaSYI NGl 3305 pe AL Aej1 ABLAN Llo Jpeanll
I TP XTI




Pancreas Lol ,S0Jd1 el

300 o lacall 20dT1Y oSNNI NN SHD 2R ap mand A1) A ESATY 2AAN (8 elp SO aiay
A S SUGN G ple (6 st IV B Aslemgpn LU L0 (01 g R g ATt ) g 9
P2 )iy B pal Atainiin § pphan Bgdds \g i [pa LUy Byl gn AT B Siliga b 5 5BL) pody \aS
a1 LA B LD (e ) jusad (Sasy (1052)  Islets of Langerhans

oY s A SB ) S5

LGlucagon S Saladt Sse b 55405 Jold waasy Alpha Cells ot LS - )
Ol pi¥1 pa sk 3500y S Y e W Aadia Jiady Beta Cells (S0 WS - o
St e RABT! s | B St Py § s ABN L iipe ! 55 Insulin
AT st gl 1T = A0 JTigam MDAy plt b St e Syl
1) e W 39050 Aiailin g
syl (o U3 g AT 398 pland) S S 5 ke e Sl g e -
At olid pore A alon 1 Ooly Sl 5 103 Caad A3 U139 Al ad! el Al b i 1 345 glowl) 551 e el -
O e W1 I A ol () 98 L DA (13 I 598 A s Lado gl s )
O Sl 0 58 pladt Jpond aandy g ATl 3 pdialt 558 ghandtp 5 dalt S 35l S A Ml @St -
AR ! Rl B 5 50 A 3 e 1 g S 0aalt g S B 5 Sy
sy Diabetes Mellitus s Sadt Joudt oo pas Rala¥! It 5ads Salpad¥1 Jga sl JoB pali -
g gty oS plant o S (sl B M Seads
Sy padall Jaaall e Al B 3aS plantt R pUIT ) e ey St Jpdl o rad el
508 SluaS g1 oot s Ly ST Jpalt B 398 phandt s pUA3 W iy - Sl Ul B Ll gy
claally J gt kel ptpkh ok Has s palt SN o Lad (e




s Salalt Gge,0 dalsy

Jased Gajle e L3y padt B SeSsladt S5 gy SISy Sulsad¥ Gperh ke Llo Jeas
39S gk 71 dadh I el i 45l

Sex Glands (Gonads) ( Juwliel)) AU saal :Luale
Slsalall 50y (5 Ll Wiy M GLaYL (Gabll = Loasll) Juliall )i
Uity Ll U gaspll o e gana (b gall) LuptiV1y (Lgie Ulga) 40
Apmiadl sliall ) geks g Llalall slae Yl i (e

Male Sex Hormones : 45,5300 & cloud! Sl e g0t -\

1olige s Jal3y deaind! B Auked) LS a3 pi0y ANATOZENS Slism 3 5i¥ L Lins | b pad

Androsterone gy s ¥ - TeStOSIErone Jy yoe s
SSAN B gl Apaond! Silhaal| 39y Adghalt S Shums gty e palt o (36 Y gans Loy

Female Sex Hormones 2,535%1 Aot Sl ga glt - ¥

Ay asaalt 1835k . OESITOZENES Sl 5 2u ¥y Lingl a1 g

Soasss 5 sy Oestradiol Joist 2u¥l Lagl B ey OeStrogen s 3 ,5u¥1 speps - |
Cuadal) AL Al A1 28 S Y1 B Rpaiand! pamin 3488 ol Jansy pasal! B B o
(g pea1 3 39u01)

e oty dagdiall g oniall B phaal | pud| (o ks - Progesterone g a5 o Spe s - o
Adapd! g3 JLALLY suad ma U Slacadl o LEAN B Goped! O 5kl RS et 539 pUAS
et o LD AUl 3Ual B Sdand N Sl pdddl g

o101 ey o0 Dy g Aasliall g phee¥) et o 5ds Relaxin (s Su 00 Geesa -

33V Atles Jugu Jannd! 3,30 Aald ks 031500 g Sy el AT 0




Gastraintestinal Hormones dcaagh 30a0 Ol ge 0 sl

wila MNTaaleh 3Lanl 5,0 aaé e Lpaafll SLAD Slapall Jhliall sLiill (g g3a

Y Gaagd SLA sue Lis ,‘i.ll, Sl ga gl s de gans 5100 oL 10 ook Ik

Ay (8 Ayl Y LA (e Sk g3l G ieladl () e S Ailia i Lol lac y faalgdl slay 50
Apmall 3 jluanly 3 8 o Lghant Alag) ki A o3 VA ) pad) A ST ati Saaal)
s laa¥t (a3 J ks A3 cholecy StoKININ G Sl s ¢ g4 b 3 SECTEtin Cula sSeal ¢ 34 45
G Jmity LeaS Ay 500 B jlucal) 1 od) o (Plary S padl e Ml Aial
-sdie FOY A9 yaal 5 )kanl! 3,0 Aag)yaial| Aluay g2l LGN ole (S giensead 31




1ok bat e (V)

SJala b Al Syas W

co baalt 3AAN R ) Apalinldt 3R Lo Glay @

el Bdsll ApadI) 3R Spm Lol TG W

A 30al1) 3aY e o LI B a1 S Maal Sl il Sgu @

bt Al 31 B aas Aglat @

Sl Al pmny AL pUGal James e 290 5Ll Spe sl B Gala W

o pglt IO M A AR LY SIUNY s e B S A0 Sledle jegta @

caaadl| ATl B paanglty JUAIY 1y it S¥ e Aga 9 (o Ua a1 5100 e ®
A g e Bk el @

BEOWFTRVISUIRTCYPRT-Y

B penalall 3aW e Oldae B A S lall Aalanll) AL LA sadl! A padie,
1 obilas NS B Aseineialt Aalan W1 puuded (¥) 0w

............... 3aW el day Sl HHAY ST AL AAAN dadly padaD AN FAAN -\
Agalondlt Fudl=a  Agdpajledt BAR AR AR gsalt -
................... -t el pdy - Y

<lai) Agaigal 431 ol ALAY et dpald -

i 35l 1 398 et Japandd S} dpali -

Al Slhall iy gl -

et g 5aall g 5 gdall manand! A glde Salij-a




............... 39050 31301 5] A Slb gt Abuadlly Ay paalt Aot i ¥

apadUIes  G93SySen  pailley  GauSypdiei

ki g pglt BLEZS) B mgilad W1 clalalt ve IS 593 Le (¥)

i Lpeedgd -yl

Bl Aoy Aadd po o p1 596k (1 Aud ) Al 5AA)) e 5390+ (2 ) pw
inaal! g S g oM Al paltly Bl Jalls

¢ o Lo Lonaige 5 ylaalt o208 7= 50

I e (b Ayl Bt g i

il A3l 5k Rl -

! B 4GB gi a8 Bokg) i

TOLge gl adlass JS31(0)

e JS Olga,d by - el 539 SAL 63 S Aualinldl Sualt @l (1)
O Ay

-39S lantty 5l 3 W1 5 513 (V) e




I Laal

1O ol HalB Gdlall 5550 5 hada Juadd! 108 A0l B
oo DU ey LIS p ggae B paly @
;L_g-‘l-.yh_'y_‘._l)bml oyl alls, .
Loion g Lessdan W ol W1 5o LOISEN (pko B ey @
Liyal! (o sat wisaaldl 923905001 Slus 5590 B aly ®
e SIS (i S ST (i (5l
Slaliy yeadl 55555 oS By @
AW B AT hally 5,8 el Al 330 W1 Sli gSa B yaln @
Glaad W1 (B A gty 5 gl 5l pused! 52955 ot po B paly
o0 Al B Olige gll 1939 3 palt B Sialal! 5593 B ey ®
3390
29401 0350 ot peg e pI1 i el v oS B an e
o3y Al 315,00 S oS anso .
Jand! ads Lluy B aiy ®
(a1 Jlalal ) meuand! 75l Aty ) biasn) A S b paly ®
Adens lad all oo of iSO AU B elalall 394 Hia0 @
- Pl |
gl B Gl ddac juay "
b Tl e olamd) paded Jiea W)
oY






RPER T BT [P BOVY

Sl AT el WY s OF Uy - Rl Wlen B e O difag OIS W SO e SIS
G A A pall OB e Asedt JBI OIS Aadhy O D - Sale JEL des Suds W8 OUS ¢ Liaat
e dalag LI GIB dgley .. lag pow 35001 S AHUE YY) 3B Sukon | allaad 31D - 3 i) Bl Apmilly
Al $1 931 )l st a3 AT Ride g1 B ZUD iy - uSall ey 5 W LBOUR G e Lol
cap a0 (o gt A 1 5330 - pelan JEDG Cilland o1y .. 310N 1 o LB day 3, ¥

" elaa W1 S OSSN Oyl

Aasday ¢ o pald A1 plalinally Ly Alasomad! badd| B3GR m o b 1 (LD Syl ol
B el iy ajlast Jyloy ke

- Rt e L0 A Lee 35T Sl 35 AL s lum Yl -

e LAY (gl 3ot SLOISH Se e 38T Agldladt o lusn 1y -

U3y panlt Aigle ) dontiiall ¢ bom 1 Al Lo 35T Vsl IS panlt 5 psud 9 Aesitodad! o b W1y -
oY1 e Aglam y Agle) o o bam 1 008 0G0 L2




Aoed) QLSIST LB 31500 5o
Dt e B et ) UG s Sy - 951 i S o L b Sk Band| S SIS

t O

( Asexual Reproduction ) : s S0 OS50 Wl

U galy Aamaal g1 LDk e 1 Fubom g Rpagd p Al SIS 0 o it o0 0 i J el 3 3 pasaly
e Ay lalt sl AT Jhan W1 Slies paled Loled die Subadl TI1 Jua| dads e 350 0
OS5 be I gL Jendl) laas o paT Agd! IO B ekl Sk 1D W Rt S pedd O1y
EY) Saay e peally 4T SLA alle B A0S OIS 138 - il S le SalBl A3 a0
- St lle b A1

We B Sliball sue 595 a1 SO0 LY iadead! ALY Gle OIS 108 dalay -
- et SO L3 B Dilshaall ke uth 38 udidand| 31,051

i U IS ) e

B BT L e DL P e )

Binary Fission -: J5U20 )UaliW -

Lagin US mssan [iabin 1 o) 50100 e Jad o301 Al Ml @ | Lijsae 31901 medd ashy
ABLDN b ppmsn 19 4 JED ) Lana 1S Al gund| S g1 o0 535 3 sl 0 SOIETy ik 1350
- Al g IR B D sy L, Mg o Ll Y

il e Faley - Aulanll LIS S bpas Jom G505 Lse¥W1 OUB - Bliadt ud BB B e
Al gt [y 33T AN B sl Srlsa ¥ e gl I ST AL U D e Gk iy
 Alaionalt g 5801 e 398

a1 B S VI (1) IS




(Budding) : pe , o) -¥

L1 3adaie aasy . Aulb! Bass § SUDISH Laas 2SS
et LA 5 e (S A1 S s SLOISTT 3B . e
1 Lisee 51501 madid @3 . Ak A le il 3908
Al ) 3 ASUI g g AV Al B Lad i | AT [yl 93
S i AV Al Dheale s B Sy ey gl ST
D0 apub ae LigSe gy Wlaadl B pade i . lgie Juadld sped
(Y J5S ) Busld Ol panlians dualld) mal p!

eyl paiad | piglt g il WIS LIS 3 adale SUIISH B i
L Al Jady maa! wdiga danl [0 pudue 530 JES Sl
JES ) Lelad AV Al Lol sads me 9 ) W8 aad s At
o g 1 1 HS 00y i 4l L T i Jumila o (7
AT e Lagd skl cla 1 Lt Ll 01250

el g oo 1 () S5

Regeneration : sased -¥

Ay Sladll paay gl paLY IS SUige! paa B Adujdall sda 25
By - B5ad g Sl lgud el die lgalun | (e Fagdialt ol i Y dadad e 3HUAN Sl G et
e A S8y . dada 3,8 ) sl ke NS OB o e | e I et el leie SN g ey
Bagipalt o a1 Adlalel Sle Sloleplty SLiplddll pany B pealdy S (O B pp JAT 3aa
B Fagdone SOIS 13 Realin g mapand! ALY Alas Lo 2t el S Latt Sy lGA01 b el . Jadd
s Viaalt g Agpaddt due g¥W 1y Aot

e (dall o Ladt 85 ) 5ialt Aonlalial | Hldaal) (e ) LapUBAT1 3293 5508 5 pulal) 3 jaliie ey
A8 G pads e s JS OIS - Wsla (e ja g e ss Spia e ol s Saal Salad ) e - adad
(1 JES) Jiue

B N ese US saiiy oh g ebse st B Calad 131 U O Sad asg) B Ll

S




LA 3 s - (£) JS2

(8 JS2) ot mad b Lol
Mo a3 el B
R e
550 B JalS g ) ddanly
ple ol) Jualiad

Sporogony : mao yaedly IS0 - ¢

3 AT 13 08 0e paill 5 390t i st sl S g e Aol 3y At CLUIKH ag IS
Capnal 13D aw pldan g Biady elall D ALLS BuaS @ 00N (4 Aeagd et (950 - AlllS
GALT g e lalt el padll Wi e Joe g (71 @ pamgay - o1 0gl! B SR AN 330 5a S pand Bagd st

i 3,8 1 pald o alali g Lijsces O e UG madid g L




e plaly (1 JES ) A Gde plad e Sl pdadll e 508 L a0 adl SIS 3N SLOIEI ey

A0 g 01 Sy N Ry SIS 1200 Gty e g ol (ynmgg (¥ JES) ot

- Sy ol JLETYY

A ke leb A gyl Sl

ol S (V) JS.2 7 e e S (1) S8
A S

Parthenogenesis : 5,501 A -0

LGOS palialt (o crlemin| (g ik 358 5agST padll le Adaagadt 33y SN ATV B pa
S5 OIS wlag dadh ety 38 e o LW pUDE T S i S OIS Sy Ll Lo g3 U3 sy
rbeain | g gy Lty NI D St sl S L gl g Sl st g Sl pRAN g 1l (e 2 B
G5B . U3 dag ¢ VAR 595 annn IV LALY) g ASLAT! 533 oS wrlamin 1 iy g s g ot 3983 g S
oaay B ST () Aghusal! Ao gasal! AOUD YRS g ASLH (5955 5 () Ahusalt e pasmalt Agalon ! 1SN
Al &l 1 gaiid (g gire aluadi) (1o Ciliag galt () o800 o G35l 6 LaS (g 800 31930 (o0 S
i dal) S ALY die (g ) saall ALVl il gt ¢ 68T Ladiy ¢ (0 ¥ Yl 4o sannall
Ll 1583
- S liall o Sl Jlal

A0S 3 At >0 Aakead g a3 Rlnarkyy Ly Line Rbkhialy songlt aged Sinpoy dmgild ol iy

AL 1ty Rige | sl | 9 L5 s i LD i S 71 g1 00 g1 2 SMaYY S gt plad SU g1

A e Sladiie pldiniuks ot N1 Sliaags oa 3 p5ue e | SieK LS | Lalad a1 A0S ((F) Lisall de ganal)




Tissue Culture : Axd¥i dety) -1

W e Al AL Jawy B WSO AJLA AW Rel)) Rty o lalal) pyds
3 pshes o1 o Lalal) cdon | e 3 st By pond By - RS 21,01 £ gaddD g (ot jusad Amglie
AT Slgasd! poan Ao Saing SA - digh e Oaf 9T Ruala Bl B e SLS e
W Jead ol LaS L(AUSS ) JalS Jia SO I Suladlty paidt a5 Y1 Siitdd . A01AM1 puolialty
OSal LS . JalSd) Sl e JAaT1y Lie Juamna? Ry plalt oty 160359 Shailt Anadt pud (30 33 pdkie
Ay plall adly ae ) 3i9 Bhadalt 31350 (e LS Juad day JolS (lide Sl e J geas!

el O gias AbelSI1 A5 350 Slaglaalt e Aagional! ASLA Ao 31 oyl 228 ST udy
Riae cady Al pualic § ASLA Sligerl! le Sgiong wiwbie SIS day B S j) o SlS GLS

. o pa Raglde L3S0 gt 3ilias SY e O3 gt 300 SOLD JUSH B Wi Jlalt 38 Jiludy

gt jea ol
(PO gl day)

sV el il dsl ) (A) S5




Sexual Reproduction » pudsed! 231550 : LOD

P D e sy Aol gL ZLOY LIS 01 5 553 50038 aga g et DTN Callaly
il S92 alialty S5 padiad) A £yl A Al b Y1 gl plaY St G ANE O
ALY AN @D L ket GagSl gadlly ALaIW) B D G L ABNN 95Ty Lae Laneding de sl
oo Unslin e (g1 SIS o A1 30 Salalt iy a1 130« aps¥1 Slies (s e 501 LI
. Lagd i

A AdgUas A puead Aoty ol Do BALI1 G W A &y GO e W IS uSe Gle
- e M1 e ABUalt g Sl B e o) HDISIIS T3 na g

2951 593 SUN1 Ay 931 31581 Suke uad e b iy Bobada 31581 ko] O B b I By
P OB G b US 0l pag Sudada 31,00 FU| le 3000 ada 1 DI B 3,01 puan Leds
Ay B it e iSas O asT1 LY B 1 e 1dauad ATl Jhea S Bay  udat
© A Sl puald

Olshasall 3e L J 530 Soam . gLl (g0 e Sipaalt pLadi¥ ) le ot SIISH dadayy -
AaB o oSl (5 Y praddial) 31 53 aa (5 S A gracial ) g0 redll wlead W1 iy (5) wdeallt 1

I SIS 505 s AL SN () Slshasall a1 sualt 3gasy gy 3 o)
L it (o g (puand| SIS W

Conjugation s 51 ,53%1 -

OB GsSealt LIV Sl pladlt s isdally ST 9Y Laad ADIAT SLIISIH B Sale OISl
9 o ladt 5 kD g1 Lianl] s a3 ki TRV i) SO 1 LoD ST+ Bl g pRa00
~AJ glad




SPIrogyra s g s ¥1 3 51,5051 -
Al g Ciea (a e JS (5K ol Ak gl gl a5 0 Al Blaall B g g et e oy

T lad O S8 e O 9 e g omeed) qalade aalian g ¢ WAL (e

"t et 51,0 BN1 -
e ALLEIAT LM 751 s (o i 1Al Dl 0 gy Tl s g a1y (Ul 39l
« O ) B 95T Lagias il Jliand Jg 5y bune S
TUgSa 51 )TAY Y FUD pue Jalialt dagint L 1 s lgd Sndaginlt | L3 B 435093 9 01 15500
Bpaly dae St pud g AN e Gleay laaw ldaoy AsdW Jalad (4 J2) Zygole AsdY
ZYROSPOre e pad) Aad L S
Ligee Apasd pa! Ao madicd Aayonall By lall (i o RSl Asagd pand! AN L35
dagh 0950 Wishee  An ol sl AN ke Uy Auheal!l Ao pannalt Ruslanl Ayl day i 55
e

ekt 031 (4 JS2)
ol 5,2 o
1 Rl o | Sl g I g ol | il | B 3 pg il LSBT (ot O SRV 108 Sk -
00 JED) e Jualdl! Hlaadt b dach I3 [ g 5 sglanalt et




AadW 5980 O BY) ey (O) Slsdaall 32,0 LR culadall dasi 5 1 5HLENY jaady -

cdadalt dagd SLO1 B Lisee aeddd L0 (5T)
1)) Gl G [
el BV (1 U2 W + g 7 a1 IS -
e Ol Lady AusliWiy A S Aol plaaY L Readiadl Aipend iy ATLA ¢ Y DISD
(Rt o Liae¥1 ) Jurliall B @l S ipae Al
Alhas JEAT S ST fdae WL a5 | AS o) e ANy RS p LAY juad -
A0 00 Fakalt JA by Aliadhy S350 5T RS panll (ad g o gend 395000 e | el g o0 g0
B0 5 )8 il Ayl Ay Al S (o I D e g a1 Adas B 501 adiali I
C FAYY padialt I ke ) IO Lguinng D Tl W 1 00 3 S 2l
a1 Al e Y s B 3ol WSLe L3S WD . Saaiadt OB 598D 20 Al LAY i
C A sl pE0 )y LIS AR Al B ke 0955 10
T35 il A L RSB Lus SN palall Biaks S S pulalt Big pledil 38 lak ¥ g
S igalt AV et g g pinad 3 (Y ) Slshsaal
Al dlauy) Adla 3 LS (i Glad) W aca LA 0% o L) ladl
iat g M g A g puiid) el o LS (103 Gilaidf) ) i 00 (55 gl ¢ paldiall g

(bl g 5g.dally

Alternation of generations Jlo%1 odlad : LI

Cosmm Dpmontly Amn U1 (5 el SOl 35l g Adigannlty RS LA 19391 ay DIUs
B ae Lag hune i - i W I L3S g e o e SIS e Wl 3393 B By
O U Al Ay At OLUED 3 paleeey HLEDY (e iy Lag 1901 £ aid g SIUCT Al pu Gudand
- a1 G LN hsall gl b

-0 RSN ALY B 5 e UA) 208 mally




ket 30390300 Sl 5593 -
Bt 390 100y . el DY A ey L0y DLW Gle JlalD I A gD st S g Y1 (e padspa i
o Aada A jhe VISSH das O sy Gl e Judlally Bglaas uiliyl) ey L1 $A Laiie
(Schizogony) sl G jay L LDeda¥ IS Cua st ) D 301 (SPorozoites ) Sty e
col pandl AUl SLsS Bl S5 da JEGUS L (Merozoites) OUujgsselt pil
A Sl ig el (o dakal) Z DY Asain ¥ Sl 393 3k 61 panmd | A1 DS B Sag 5 pual | el
whaal! Gle pelad Aale 31ge llally Apkaal! Al Dy )S SOAT day Deess JS ADW Slaely 5D
(22 3a00 3alt = Al 331 = 31t A 33 LIS ) LipMall pam (o el A
Adgadt | oleaal! 43 aa JEIG ) o) pad! AN Sl S 13 dumnadia jiglal (J1 Sag500mal! ey J s
() U5 (07 Cama) Amd DN 5950 5 A padt Subas B lgmmadad day il gladd! mls S
el S Gige Ligae mending Smal sl B3 O0KINELE S5 oo j5le 3| AnB1 J g
o0 el A S SPOTOZONY @Dt pantly LTI ey bad | Lajgies 43190 madid s Oocyst
FPRPRRNTTE VIT PRV TP DT TR VU TS PR~ - [t I PRPR 1

sl deLIlvayea

r”arj)\,"ﬂ,piw(\\‘j‘-'-)




—

¥ Jnl @ ( Adpadt B ) plia¥l S paia Jun paaaseidhalt Slandygs B wdlaly 1358y
- i B alaB g ( Adsaddt B ) Al LIS Apuda

Ferns s udt Sve SLO LG 5595 - ¥
e paid AN 1 308y LAY B Ay SLGS By paal | e 01 SO ARSLEYY (e pual | Allal 0
- ALIAYY S gla g LY B
leodaw ey BgY1 Jasg G agd oot pelally (VY JES ) s st Sl B Slasdt 3393 i
OaS L jgae el 1 (DY) Busa s ool LM fpe el 5 g Al o A g Uga S s
A3) pd1
Fdaay CrlBlanad Tl o1 Lghaind g JAB1 g1 (o4 3 )T e | el s
s 1 jaaDy JIT 51 Sl Y L0 Gue Wige Sud Ada) Aap0 le Aagd et dadud ledie
| pdadt 5 50 e G el g madeal! jplallo B pasy Ada )30 A0 5301 sl Gl SO e pads plalie
oudi Radde e Adold W1g) paid LeS . oY1 o lad! polualaW U019 58 ada sladi anadial! jplall
JALpe JuliaS Archegonia Wigeus %1y 5 80 JuteS Antheridia Lo ,Y 0 B el plaudt
o gy 0lae (g e ( Agaigalt Shonlaatt ) A, p LAY ik J1W1 (e 5 o | el hag -
AN ailD U3 g (7)) ABI AhgSia bty A gl i N A L1 Lganal ) W1 (1 ]
Al D953 i § pueand § 5l dile daliagy el S 9B pady il pa90 s OLS S Sualdy
- B! 3590 duad e s et DL padsy el SLAI B0 U ygly By 1ygda
L S0 (O) oavadia spla ae AOLHATL Luda Y D0 (0T ) asdon sple cdlaly 135a)
el B L W1 Clal 30 UATY Lan Baad Wlie el N et Bl 3393 B pliaY L




s DS (VY 1S2)
A0 a 0 CLLA L2 oIS

{ Reproduction in flowering Plants)

132 pah 5 rad ISR 13 U p3s LD 301 Byt L e 3 5 Bt pane Bt 50 30 ST
A Jlandi I 5 pshes lial o aaadt B Sglilly Adliee Sy B SA300 L3N 39 Slakey
C BN 28 B SIS aainial! panalt 8 558300y

rAgad galll 58 3l s 5

Sl ¥ paas By (Bract) - JpUan ed 3a2 e 5l o i Ay dagt (e 3850 £
OB Gy S5 de




AP PPy gl (VF) S5

C Rl 5950 R Y ey By Aidas 0950 (Pedicel)Gie Sle SULA Saag o8 35850 Jaady
JALD A a) Sllasme Ayl Ligiadly Jead !y pLAT g JalS AUalST) 5 dun 3padll 3,050y (Sessile)
Ay SN Jaonal! 31590 me lde US O 59)

P9 g SEPALS SMaIly b ad o) puinin B39l 0 5950 5203 G st el (Catlyx) ST @
Tl gl Jae’l 5l Bliadt Jatge (o 500 Adi 1 o G Y Aalesy

S e 351 gl Aoy iee o 09500 Ja Al WS LU s daanadt (Corolla) zagdt ®
PRl Adas ALY Sl it aliae g 35850 Aaadalt o5 Y1 Al B deld S0 (Petals)

L s He el 30001 Sasad s - Jeadly ool 5 TS S gl G SULD plaas jlagl b -
( Perianth),a 30 3L Sla 5l Slasmal! B pas s

JS(Stamens)  Asaaii and 3adale Byl e 5950 pSA paae (Androccium) allali ®
e oeldST Am il e saiong st Anther 2500 Lad e Jasg (Filament) da e 595 gin
(pollen grains). #lag wee

ot carpel Sasiy A S e 56500 38300 38 e Bk SOl gas (Gynoecium)g S =

Aol ud g OVIIES Slaupdt St SAIT OVATY Saucal L pad g Aniiie ALy 501 Sacl 595y 281

i ot SUEME paga s WA et 8y B8 nanal! plasy - Aluaiie (35 gl St S0
_Cl."il'ﬂ g il ji aule | uaily




15a s Bl 40

e laely Aadal psds 5 W gl cang B .l pale ¥ DI B LMD ) 3,050 padli S
LaS U3y 3900l y 5 palll (g sl W1 g ) Uidas 300 @0 ¢ Sliasgddt 31ialy iniaally . pUall)
o

S ISTYERNT NI T

(VEJEE) Se G301 B LaS « maand! 35S Ak Y 2l e B sy Lo llad Cuasd 131
S8 (953 50 301 gad o LD P LA wopam G350 OF Judy  p A wpand eleST Al e 0p g | ABLLS

W1 35S L0 Al elSY
WL PCYeS P ER

Of ) e Gle seiad S
(SY) Sldsalt

L1 2l e Al US medd -
5 L sl e g Leludt
aed y Slghaall Ha (3) 3de e
(Microspores) 3 piaual! i i
Sl Tl A 1 e US ST @3
Ot Lisiee LeluEil 31adl mudl
HPEE I PRI SO O (1S
(Tube nucleus) W

A

ENW PSS [ [PV S a— ]
Jalals @ (Generative Nucleus)

hiadls pheme gl Jl 4 (V2 J52)
Aslend PGl A BNE

oS (IATD 5 (533 i L S (g S 1) 31k S bl LI sy AT 238 B -

< LD G el Al g sl y




Slau gt 5355 LAl

n I ol e sl B 3 MU Dl pusdd Sdad - AT B LAY copan (g5 ¢ LD

el Ayl e Al Gty S Al e sl | jlie Sl dave FLADIS jaglal! B Adpd| 14D -
Juad Al Cpay ) inaaadt i Aghens (Funicle) gow Jus o e @ 5050 Adusd! pai aey . 5 s
s 20 1 Lasd lalad g Ollac(IntegUMENtS)  SUNE \lam 595 @3 (ADIAAN 31palt g}
Ry gl i | A2 S Se s (MlicTOpyle) 1l sy

ke Lgie U0 L ] (o0 L e e (57 ) A1 s g st Ao il Al i3 B =
1 59555 Rl g LT Gy Ay o LU 038 (e SN0 JIeT @3 (5) Sldasall (5o 53,0
INUCETIUS) A 3l g 10E gasd 4y Jausy 501 (Embryo Sac) Lided

w1 RGEN Syt @3 et I 13 -

SO0 [ Ujstes ) 31l meddd o)
DA JS It el Augll A pLOY S e
SUCSCEL T T

Al A W1 S Se Gty JASS -Y
i) el oy Gt Adgladt
. Aunggdt Akl (Polar . 0 dadn 551500 5,y
Nuclei)

ABLII S e 5193 S delend T
BuaSy et md1 G jla e JS A
(PP P SPSLICI e

o0 R Al LM SN e padd -t
(S5 palial)) Wbt Auls paad Adacy Jdamiy peain
SO L) el LaS (SYNETRIAS) (o e bl ) il il Sl S0 UL pady (eggcell)
Pale U3 day Rdud) Ads pueady (Antipodal Cells) el LMWL G0 S Gasad
SN0 URS) ek U

ol A Pl (Vo) S5




-t abease Wiy aalld: IO

500511 pransa (1 Sialt [y UGN g JUEDH o 1 2l Bddas |

Al g 1900 @

S 3 T8 e 1 91 55501 udth e ) 3585 Sl e A g JIED 1 010 Bdls <
S s

i oyl S A 550 anse ) S e )0 e o Al G JIEDH ¢ lald Al Y
.vill

Jie Aigna Jaige 50153 el TG S lalind) medlh) pady @

e e e B S L UNT S LR

N U0 At s LaeY AL i i -

- sall Sens e Lniinie SCAN Spian 950 O -

Sl - oLl - Dl - gt e pUAN g JAL (Ol 1 lalind | Al i @

1 e W1 ddas - o

L e et

T Al g oilt -

DA Al (g At i1 315001 a0 S SLOW B 1k sl e pLANT g dad] Laie
310 Ml L B S 51001 ST D Gl B B A e bl g LY g sl | 3 2T
(VYR GAED ) Spuiaa S5 ol 950ud Ljpten Lokt 5.1 gl

. v M

ol (V1) 5=
o plalll - (YY) I8 s . B

o sSs S




TR Al I e Adaapd! I Al A e () 3,85 515 25
UK iy w3 (5T Sopma 1 S () Adadlt Al 31gd g ey
VAL JES (OY) St

et pa el Adusdt SN (D) RSN A,E00 Fiah ST -
P s g N1 3133 gS (OV) it g1 G1gh pladdt (e Asdlil
il e ey PN FLALYY ey B oen Y Al patt ey (5T)
Tl i W i ¥

B O AUETE e g Y e ma s g Y| B9 S -
O te i JALD Duiad! ok gt A8 hay T g Y1 agad Jonipe
300

sV Lhes (VA) K2

(G o @ (V) Camd) e (O) Aagd) Al 519l + (5) A9,835190

(OF) Prpuag ki1 31gd S (V) hiandt a3 Uity + () 42,53 3193

W padlly Byt 5ugs Y
o3 o 5 pil) panedy Akyph oL o i gaT) Apad 06 Ol (o35 Y ol e LRy
Oanall i Lgod aadly a8 35 Saa g RN i LAY a3y e (Faa s gail 5ads) A
By sll Jia (grain) Amadly iiia el Bacal g 5y L 5 el (yg-S0 Ay 5ol AET e
Groill e LSl AU o LaS pe b 8 LaS BN Ban 5 5,05 Ja B o il HLaTY 10 Giaay W By
AT 138 RN gh AR (3 5A3Y S edad) (e £ gl AR g £ g IS Apa pnn gl 93y el
fen o il ohan a8y ed ) cilif U ¢giadl S o praa gaWE (a o iiall o G
ST S-S JUN | P BPL AN {0 SRS NTY W | 0 SO Y DN PR S { PSP P M| | PR e |

Aol g ) gdlls Rl cufd oAl 5edy Jia LY o L dafadin (ALl B oiall AT p108
BN e 5 3 pualll (i g Ay gl AR iy grad 93l (3 (e ol S Ay
S (guingsn 5 e 320 51 (3 S W g gl g AT g alladt g gl g Lo MY i b W1 S g g
S maasy sl W) ods Slse s Jads 5l ) Jeeiy pealay maadl OB S0y o lAAl g
L1y S el SN Sy 50l B Auaagdt AR rualip s palll ANE 38 passall
- LIV i 30001 1 elalt die Sl udil! Slugy Al
S e s g AT eel BAed O Wikey ST el aay s -
- A1y el 30590 e GRS Dl 3 @
- ool 330l 9 A g Sl G0 @

.



- Byl e A g a0 @
False Fruits : 2315013 .20 -

SO g My S AT 3l Sl 0 1D e sl 0 1 el i 31 3 pa) 8
G Adaaplt B wrlain N1 Aglaal RaIT RS LN 3850 e mAL () pAlied Fuw Lee
Sdong @ ) e Al 3 pad ) phasall padl RaiM1 SlineS s Joldd jaon LS 3,001 5953

crlaadn|

Parthenocarpy : yialt ;L% -

18 Sgdm (Sasy oelUY 1 joalt JUs Claad ¥ Adas Syds S950 WY 5900 59 5 ad [as5T 98
Jat it o (Jamd) 5 OY1 B Wigalas P& g ) P LN g BaeDing maslialt 5 5 e Uia
- Bpall (usS hsall deddD LU plas T80 50

OB Aol g dige 1 Ulemiy DLl gouaid! gadlt Julaad ) WG Hpdadty sleddt il a3 -
BALN @3 @ 1318 et daeilly AiTimalt ASINEN 3galt SUEl oy A gt SGLAN
< B padl) 5agST 593 dadd g B8 500 Jadd olai X y

Olad W1 S8 SIS

5 s (5 Linggs 355 1Ay L 52W 1 (o [t aing S (ol Sl AU 1 i | oty
Wale 0t 008 Jualy Supa¥W) Raley o 2lE0 Lt D gdone jlicall L (D) O LS . galt Avandy
AT AT Gy Alie UED D L A x3 (e I gle Dol e 31 0kl g s ST SLAIN | B Lo Lad
- Sliglinadl sl e 2 juey Al oo

>SN Ll Hlgaet!

0 glty fu st Silgidh Lagie S (30 333 (phsanin 50 (14 JE5 ) SLadB 5 S000 JusliTh g 31950
Sl rdy Rapiadl SUlpuand! £ U001 Aigle gy Jleandt 108 pgduy Joud! e SLidy Adonta aud g JBLII
Sl Jalll galdy SOLaall 33dy Cpeal) WpldS AP o ol Slies pagls cosad AT 3800
A gl




s Ollatong ¢ lsadedt (1)
gl b Sy gl Llall
At Slaindt CUADH Ay . Slad)
Dk 98y hpadll U i3 e
B e i el
ORI magll SIS B lpld
o 't 350 e oo 0 )1 o A 2
Apiall SUIpa! s el
T g g g e Jlaad o1 g bags
e e e

: Auadel! diadl

B e

A e A,S 0 Al Dilhealt 30l 11 S350 SR (g et gienlt e ph 51501 <Y

0 e Wy ) e g Sy A0 3D D JS (e gD ¢ S ()

B gl pad FUB B el y Ayglalt Sl gundt

1 e 1 ! on Bagialt S pasd | iy « ke JS pady + SOBLY Glele gl ()

A iadt S gl A0 397550 S5 e (g alh ke 555 1 Sl gkl s gl (3)

LD B et dasg!! Walae le any 53l Sl 135a0 1 3298 Bl g Glg,J150E (B)
LB By S aAN J0lad) 100 g dd Dagiad! S gt g el coianliie Jalake i g s 5T J 9l 5 pne
< B le e Aupialt Sl gt 3900 Jud Jaadt 5 e

Jaad) @ e JAl Seam  Jad! 5 e FUD A 53 oiniies! pased (14 (19550 g § bl | (3)
e e JS Rugialt Sl ganly

(il ) S g (5 S0 it Sl (V1) S




Asemill B (o e £ L st

4TI (90 50 3543 A i Wi Lah i 53 Ridpie Sagasdt (30 Dguabalt 39553

S et Ak e Jamg Sike 53 (93 pe e g LD Rigie Al S S5 s -
el Ags e Aaldy @ O diag g B! S 13 Aggialt

OB 59555 LN 214 MaBl3 (3V) Al Aggd o LiOkin sl Asgie Ausit ST Almss LM g5 -
(s T+ JE2) Aapialt it gamdt Aukgdlt

el 5 e plei (Y1) IS

1 A el DU gl (309500 Lo

w1 o Rals ot e sl (VY JRS) Aapialt S gusnd) (0955 Adlass pad

At g 31 LSS (B S e A 5 e e L kg 301 Al ! o 1wt bl Al (1)
(OY) Al Slgal s LN [0 54 acke LBV 108 e miliay (5Y) At

Ayl Aagie WO ) JenTiy o001 e 1B hadt Slgel 33300 Lgaby 1 gaidl Al ye ()
Aa7)

haadd (5T) Al W1 Aagiadt LSBT 5! 5 iaae lasit A sl 000 b St 1 il Al 0 (77)
(0) Rugie 2350 Jaaid O 5iese pladil madid D1 (3) Ragld Ragie L

< allt ) Shshaal! 348 B J1 3 Sy gadl) Al e B Ja 30

SAagie Sligam 1 Aagiadt aMMalt Jeadi gy 1 ilgd) JSSSI Al 0 ( 3)




Bl

Miﬂﬁ»hﬂ-@ @) Q

o) '
@ d)ﬁﬂrmé
-6 e
Ly Ay sk ola 3
") (=
%

Jy) gisee pladii

sk Ay sia A

© j@ © 14
Nt \ ¢

PO iases pludil

wee @ ©@ @@

RS

¥ i i e

oy s e

J,‘-«j;}lﬂ_ﬁ,‘:ca‘#(‘\)‘}‘%

Syl Ol gl S S (0 - YY) S

e 0950 ¢ 5 gkal! ) gased) S )3
Yl e e led 1 el ! (1)
i dgd el Radde By ppwsaS
Seasdstlgl! mail Sxde ACTOSOME o3
BNE o a3 Rat3] e @Y1 100 Jeasy
Opd! 15 Aslas 0 S e Rnsglt

- A pll 5 gl

Olsaly O¥ g e Sedmg 1 3aall ()
< Ascabnalt ey gd| pladil B 1593

9T 1 gl Aatadd ()
Ablall Spialt et paseS b yukigS gse
TS o Aa 3500

P g g e 59850y 1 SN (3)
St Ay le deluy dulsd Aalady
- Sl

Al s & g Sl g (7Y JS2)



1S W LS jlgadt

I 108 paday Jugalty o 1 el LB Speinealt (o Sl D Y Sl Sl 95
#1000y Adugdl whain! Pl Heel Glfe W il 1. DY Slgass § Shagsd! p L1 AiUa g,
AYPIES) 33% I e it

W e W e Aaysls G5 B LTy Wlatt i (5 ga) Adlale B jlga! 108 s laci pany

St Jam ¢ LD 3000

§ “MJ_"L"

sl 33

il

Jugall

S5 A gl (T 52 )

e B USRI S gl el 3 . i gan! agand il e Sl g H(OVaTIES) Lt -
el lalt sy . Riliiee pad S o B Sliasgal? (3a BY1 Gk A gl ¢ LD 5 gmmig 5 3900a0t 330000
G AN g S O s g R gaaintt S e I3 Skl Adag €t Mg YY) G (e
LS 3 ¥ 1 JLTI asinsnal! din | (30 okt g Rnspd Jubinad 35 gkl g R T gom paliad
o 50980 3 Caalall 595 s Sligandy gl SUge s Gassal! )i

plal 3,000 ads . pad Uautys Lagie 5UB JS aaas o+ (Fallopian tubes) ogta JUS -o
Dol Sle Jaad duasol L31g) 3 yf ABLSYL gl B SLA 3 Olaupd! Jogle el 23y asal!
C o 1 3o Sldausd! dus 33 le Jaal taaly g B LB ey s

hens Jling 3550 3 SR ARG D e g9 00 Shens e Sa 33ke 1+ (ULerus) g0z

Bubad (it g AL 1oy g - hagalt B iy g iy Sl ¢ iy o )01 ey s 59D Shian

. e Aaud




Al LN AnTally T g a1 e (o0 Ty e ¥ G ) g gl s Bl 5L 1 igad! - 2 ﬂ
¢ LD Aol 23kl sl Ol Ay s Jigal! a0 e Jans laline Ll §pda o Ly lae Jagally .
! £

sl doliill e (i 1021 pae ie) bl dng dayys ddeag GO0 LLuliad! gt Alls kD
Ceadalls g paadt 5 gl a3 J g0 Jam gk ps 91 S g leain | (o0 bags dad i lag a1y
Sgde Algly a1 Willay 2GS0y Slhga gt JAB Sudalt Jolll ayly Wi 04210 pas Aisy.
. (Menopause) cuaatt

toamall B b s f lad dul)ys

B 085 LM [oe Ao e (oo 85 1 (TE JES) Dasaalt B pui pal pUall) Bipa (e i S
e Adaapdt 5 pond s sl e 1 JpanDy B Ao (113 Adasg | 5960 5 ¢ AR o | o0

i 5 gl (1) 5




el gy L6

ar)

Qn

S e
3

e
(3

%3.

At tr

an)

"
Uy dige

E \

,....,;:/\

luﬂvl-t"
3

g 5198 (0

(Yo I52)

Jaady . Jdosisligll paes

Al g 53950 o e

Rals o ipe SO B Rl (eSS Agles @
L om (Y0 J83)

Agagd ot UM el it el | Al il 1)
Slgal paad oM 950 5 igae pladil (HY) Agalt

A omadt B dlo padt 2008 Suad ) (5 1) St

(O 7) pasddt Sigel 5333 1 gl Aoy ()
WO 1 JanSy maandl B Gy o 1AA1 e pud
OB Al padi 338 Samnd) (5 V) Aeadyl Apian
(piat

Apdaadt A @D Feadt A s (7))
L Al Al pd Uy Sisee pladlt Y
25 Rt AN 39509 () g JS pdad s
AP Dt AN Ml g+ el ) ! [y
.a,..-,-hh-ui-’-).»d-?.}bsimrw(a)
T JO Sigee Aladll pa Y Ldadl) maad!  madis
Adad plaai S0 Uandd! 5355y Sledad Jlews
Olgall Jpia Udad S Sipaad) pladi¥) aluy
lad¥) diles aladf S8 5 Al Jinla saialt

Jads Afulaie 450 Addas AT g 31e0y A Adusd) Geiad

Qi pit Adlae plad 1A B1,00Y) page die WL Gle Aapiad! OUIganll adl! maad! Sleg 33
Adpial! SN g (o Ll e I At




" Breeding Cycle 1 9 d) 359

Y B lal) L el Bme D1 Sl ke o1y Rele Asandial| Slaadl ) Gl B aa o3
SBLSS g et T By Bl e CladNig £ 0 WSSy ae el 30 Al A 90 Adeay AUTLY
daladl! B LeS Aupier ieal g padlly W1 B LaS Aopie 48 ALDnAl! DLl B D1 5pdl) 508 Sae
(Seatalt 5393) Rl 555t marly i pald SLIN B Lal (S50 COY1 B LeS B el y 821y
g YA \day

Menstrual Cycle :( aoed!) Salalt 359

b b LaS il e AN 1 (Y UKD ) S 390 madid

1 A gl Ziead Al o - |

i Seasddt 1308 (FSH) Juosaldt Saa sl pasd 53058 dualnlll 3Ua0 ale¥! adlt
343 Bkl s Ay sl ladf Ledita aly AN (Graafian follicle) e Aage plad¥ ol

Al pde Sy Bipa Uiy

Baad ¢l B s Aaugs jpad
S (Estrogen) s g 501 S3e 0
oo T Aillag o Ladt e Jans

1 il Al e~

adl! s adie A pall 2da 1ad

e O340 Apalall FAAll ele¥)
3o Ggasd 128 L H jaaddt sye e
RORN TR I PISV-PAP IR Y
20303 B e Was g landil 1 53509
() o) g Ay gl duaand) A3

0 2 4 6 8 10 12 1 13'[82'02221’-12628l_""l-‘=|L'l'_mI 3! '1 _,:QJJY"
Sl A e Ly o) peaiila e plY) it gl Al 5a b dlas s

19 s gl (g 90 R el pmrad) ey
O G g Al g (Progesterone)

ddlbay e 3345 O ary
Sl 35 Jalasa (1) 2 ¢ st 85 8 Pl




Rt

A VU e palalt 1ad pe g et e Salujy a1

noialal! Al yo -

G gt g g sl (Fsasr S8 Jiig Ua st shal) arall jandy Auaagddt caaind @t 13)
Tar 1 S350 las o 01 OLOLGEN o Dapadd! Ol pueald! (s g o ) Bilkas puigd 1 203 52509
Sgim Al B Lal 2 W1 Slaccall Subsidan 5393 1l g Aol 027 e 2 sl SN Caalally (s Lagh plt
Bogalt AR Lauslt mlad bay (g e gl (o g Rl SAd pRe¥ maad! A L Adusdl wlad
o s W el ST el Algh B sgad Y hual sl Juasy - 52V dag Lat A el
5 g SN} FM e 35300 el g e 1 (B b pad AET B Rl (3955 L, 1 301 B (B S LN
Palll le Apdlll Adal Addy S O3 ) Bl B she¥l et e JSTB (g e 0!
R W 1 525 (Randial! pad JLaIS| Jud 1) a1 2l B 5001 s o | iy )
il W1
Ol gmadl) Sial malial) 31 3 pladi) g
Eigal g dall Bsd pa (gsial
priily g0 g M (o 50T (Aay o)
it g8
2o w1 padll B Alaagdt 5y day -
B e N ale 955 Caadall sy (e
O JaYI S B alead | miag e J O

gl 5LS

On TS T Ragialt Slifg) Sus -
et L 0r et g e 20T 9135 US B a0
e SIS 131 Lesie o 501 g oAb U 5 Adaagadt ) gl 5 o LT Lgda 5350 Ui Spde ) g Cigule
Spia Olgamm Sasle T e S g A s Aapdadt U1 gaat!

Rlspdt DL o 05 waids S b ipastlagd! @il JOBI B lae Aggiadt S gt L1383 -
(YVIES) ( Jdadd Gaalt g ol )01 Jiika ). don g 5o O g i

P32 T g Sl Al et inta R AS O Raglalt SN gl (Sas-

il Sgha Ol gem 1 S s piad DAY e D! daund b W1 g




1ouiel) gady Jased!
dag (Ssanail) AsdM mudis
Ly B ad W1 ot |y Py
(Oindd) Hlds 1 oyl 5UB
Aelal a2 Sisesad! plaii¥l

W U aadt B L day)Y
LS (e AL ) 0 T a1y
Lugd A g (Morula) A5 g puls o 255 kel
) L 5 g g o g BB lan ady
ol iyl LSRN e Adga 5yS

Ll Loy ol pls (YA) IS sl s Al (Blastocy st) i siadll
= Al aa ) A SUay LU oy (e adlyg
-Jo¥1 £ s Algd
AT S| g8 I gl Skt 5a g8 A3 Speddt 3 aeW L w0t Rillay jualdy
raciont! Al W

o 1L Ol liE Sudadt Jea LA 3 o lae) 5apSTy AW o Ly podiag ¢ Suwdan! gl ol 5
(Amnion). Ja 3 pews Sl tatty (Chorion) A pews

wWJaells (1)

badall Jasd y Blaa! (e Huiad| e Bl Sle Sy Geia ) das ¢ LS2 9

- Ve Jige agle e sl (Umbilical Cord)g ' St flaw g asdad s S| Juals -
Mpall Jal padl LA Aagadd) Sl puaddy GAb gl gl JuI1 g Sianll 28T AS 5o Ao pased
Owianll Aagadlt Bypdlt ) Rasdiall (o GuanaSY 1y oYy o L) SULLLAT 5 Qeguagalt A010AN
Rapladt I il Aagandl! 390 [oe 5 ST S 09 A 150 W1 31 galt JAls pedl g

 ohadt el (W)

e gl Dig e Gladt gL (e oy - i) Aglas Aldlgy . JANN LS oo Jageg o L0230
il 3 AN g D) (o JST Bagacdlt Sl panl) L e DS g 31 Aillig 13 el JELT Asmsat
C(YAUSS) Al




Lol 2,251y el (Y4) S5

| Aadielt Aiedi

STV Skt 23 1 AV 23 (o8 UMY 3 DuanaS Y 19 0 Ladl g daguingal! A000A01 31 galt J&I -
AN A a3 Jaliieg 5 93 A 150 N1 21 galt (8 S| palind y

paady heatf! maad! padsy Supm Sl o0 T 2N (o0 ek (gt gl Ggard 3B <Y
- gt 3 )0 g sl ) shuas b Aasdiall

14k gata

1A P2 Lon Sl g puadlV g (3l 951 g J oSt Jha 3 )Ll t 31 gadl g ubliadt JAl Liagl Raslialt p gl
co pal g SARLT ¢ AT 1)) sl AT g Lot | it

o o e Q300 1 el 509555 B el

3 remalt St asSS Tdad Caaom + Jamndt (30 3531 AIIN 3061 Jaddy 1 W1 Al st (1)
e Y1 (B S| (950 ) WY eSS Saalag O g Sl SaadD g ( J9 WY pel00 B) udan
ALY e §)udl! A 0950 (Hde I g aua | B pasdnasalt 53550 5 bt

coe ATURS sy g i) pad JaES S o lanydt AN el JadS + MO Al padl ()
S JED) mant pad B 303509 et ¢ linel JaZST 5. atialt jlgat (95

B it gad oLy fralt gad Sl S o3 5 1 AU et Jadd (AU Al padi ()
30 i 501 Jhy Rastial! HISAT ik k) g1 B Al (01 5 5 Y1 B gl STy !
Lo e JS20 am )01 S0ae iy oo linalt s @3 323l 1atubaeot gl Aasdiall JalS )} S




(=)

o 55 (71) 52

Jans A puas lis 3 BN I i
sl i3 03 - kil o3l 1051 e
alad @iy 3 bl 3lady me it jlde e
23100 Jgmnisy - 3glgalt g (30 5 punl Jusndt
Apelnidt 348 e Spa b daais A1 ol NI
#1028 50l Aol SOASE (A AW 5D
S el Y e pulS e doar Shla s g5 e
il B dnaldly Aaguiaalt
le Jasnll sl A1 pae i dam gt g
oAl SIS e 315 g U3 10I- Dl TO VA Sy
31333 LS . 5 el cas iad G 3 Y1 0 JS
S LS Pl S ALY 29820 S Ledae !
An LN Sudll $353 AB [yt 145 O wlad¥)

» ;u’y‘.’i



‘
1yl g Jasd! ade wid

(PRCCINY VPR PYU-SRF PR OPSUIE T - b WPLL I CPPIPNI PRPICIS SN R
ol Alass i gl 200 pad ( pd bl AIOD Fiad g Sealall ¢ LG s

- ADlay B Aaainalt Adagpd| Rl plaud ma 1 B iy 1 g1 Y

- Jagalt I Aaglalt Sl gamdt Jaina mias 1055501 Bl ¥

Sl pall rlamin | Sodmg U Lagalad i 31 palt B rpl i S0 dag ) G sl e 1 pon | il mudald) - 2
St @ £ B Lagalad g1 SalBUIY (e Lo gl dagps Jae )1 el gl laad ! iy 31
Agpialt

¢ ol | gad! 3025

Ol W1 paas By 2 e JS B (g s Mg e Gale
551 81 | SN gl B Al i el gl ke
AT Rgallalt g G RS @I b Lo gud
0 Olegs Uiy | Facalalt wiigdlt iy . s B 3a¥y
.\ o AT
Jlaze el 1) g2 AOLD) AUIES sl -Agilin g (i)

s (Dizygotic Twins) (A3

B e Sgie Do Lagie JS iliainty (LagelS gi dmty olngse 50) Osiand 253 Agnild Sakond
0 Sehapa ¥ Lagh (1 - TY JS2) Aiin sl g s (pmc L STy L3139 (i (st (39550d
paall pudl gl puded LaghS

+ (Monozygotic Twins) (A3 dsalat) Alllele mdl gd ()

e 0 JS O ) medD ganliD o LDl o danty phe Ol pind Raine T |y Adaigy e gl
A1 e Srlhealt mian B Leled Sudsllade Ligag (o - TY JES) Fuiomty Resde Logaand. Lisia 5953
B L o Laad ) g pobasal) 152000 b pmsd s Lo 150 B (phuale o101 1 T 0 By

SV aas




Jotaze plgi (o = ) 2 Fraza b gl (1 ¥7) g
(P2 AT B Gladll) » i Jialsl
B ke 39 it Bl 13 L g 0 30 g Wpliminty 31 alt s o0 By Jumd

G20 JLalS1 mly e A g 3 ) OB lge ) dlag a0 Cuu gL Al e ) el e ikie day
Arrgss) owiat

daaia dauys —leaa!
Y1 Sl (1) 2




Adal LSA e A oS A ) e G o il g paliall o W A ladlal] sl c al
paliualt dyada & cilaay g 8 LeTed )0 (iea L) sail) o 4884 Jafja 8 doadial
R i i b gt 3 () gl o gl L i L il £ 35 (B
A TR 5l Lgta o B A iia A K acipls B ol B0 e fgde sl
Ja iy SUd AZhaad) Fleadia) cuplad Lab | Lgmdl A8 5) g (p Aoy gal) goad da g0 o Ly ja
LA e -l 93 Al it A 8 LaS A pale dpain UNA Lailg Aial LA pladsiad Led

Sl Cnom 95 (2 Lghiomanily S5 Lation W1 @3 (i AN (S (e

g J gy Aadlall Reolin g Aialt Al g pABa N Sl S paly Lg3al J 93 aas B e g3
3aad (p71702) dodd dupd Als B plla¥l 218 Jadody. Aa ol Sy Lgia HUSHy Lule J5Last
SIS ans 303 g1 glonual 3y iy i o Liaall QALY B Liay AN | s Yo ) Juad
2 aia¥ lacd ST GG D g Lialy SaUTn 1 (B ol amy cad o LaS .« 31 520 Lgle 5 jai00
Rl jal) g B gl puin B pSaTl) Llla iy Al Syt el oty i il
3 el Adaas Bilugs (V) Gacalt S5 5001 (e (X) Gasalt S5 Ragialt Sl g Juad [Sad S
2959 ZLOY ALl le DA G Godad s I3y ¢ 3guion (53 268 Jlnal s pal i 536 palt
Ca Lo s DU g LY LY o LI gl p ol L) om0 Jadd

2 asail iy Jlidel AEs o) pa) oL M&*Qb&u‘ﬁgﬁ:\_ﬁﬁm sda Cuiaadally
astsll gl




B ade sl e i) (5 pgeall paneal -
codll e Hlad jaxd -
e ke ¥ el (B 51 >TBY e - ¢
<2 gl (B (malall DL (o090 youd) SLGN yacud -0
<A 394308 S 3 and -
LA g o 95 gial) B E Uall S ppmalt pasdal -V
- 430 g5e Gle b pallly 0,0) Sdis B Uadl S pemall sasill -A
RS 9 T LA 9 Slamialally plalalall o sladll ey pand -4
- el 9150 Sae B E Uad e -\Y
i duad BE Ul sand VT
MJMW@WPSMM

-7



Al

AN ALY JBAES J3SY1 Al W1 38\ e

ol GUD a1 A Aduad! A JIAS S0 Sualt Jagla -

PUIT 2 ppaT\er  parew Aclu.i

< R el gt 13 o 5 gkl O gt L S SO Sl S g Y
P T-Y oy pga Y\ o T PR P P |

e B A e | Ades Susd T

wB5UD Ay - 0 i

gaaeall <3 gt LD e i W el <

| Srdin - P TA i piiand | Cealall 3393 Coam AATLIN B ol Lis ot

Caalall Ty (o0 e 8t 01 ppalt B - o Caalalt 1 (o a1 pgdt B - §
Sealalt g oo e L padt OB -3 ealadl o D 0 a0 el B o
s 595 1 Ailkas B deabnal! dudupd! uladll -0

ke W1 g ALY o il Y g Aty pg -

what ¥ day Slele 0 -3 o W g IS e

vos LH gy FSH e, 5500 -0

Aalll) adl -3 e ) Willay - hea¥) ! o e Alasgs -
LH Spe,8 G0y b -V
et ! ypais -7 Omagad -

Al 3Add1 pad -2 B Alaiss pad o

2 Sudandl p3 I AV A G JET Lgde 1AL gad) S e (V) Yow
L PN

ol pand) Al L -3 il gyl | e N galees  jeSela -l

R i B e ARt I (B

el g e 10 [0 D ey W WY IS dasy B Y el O adand Y Agpialt Sligeatt (1)

< laghas Ao i 33 3 Siiomstns (3 ylsal! -

- laghas ABe dar o3 W g i 5l sl - o

- Oaiida s 0l )lualt -z

- Adala AIUN 3 Asvemnes Y1 3 Ll -2

- Anee WAL g Wdalin Y1 Solealt -

1A §da SN 3 Gdnaaal! G (Jaad! Sipdan (o 19t AI0 s (g e g palt Gige b 5101 T (7)
o B3 plbad iyl

e ABVE i 33 9 [imanes (o jleal! < |

- iy ABe e 93 W g Diomatnes [l ylsal Vo

o Ol v 0l Jlaadt o

Al RSN § Ao 141 5 jlalt -3

s SN g Widali g1 3kl -




() ¢ ' g SN 1 IO e ¥

ALY ) 5l 2N SO -

S0 Sl Jiedo W A aiadt e -
¥ Al jlga

(%) (F) i) 0 ot Apadi Lo -

agmga (V)ad) seaall SIS 13) Sty 130e -2
F130al s et S s

V) peiadt Jhallul Wl B Sy 13le-0

sy JolEalt a3 SIS 0 8 s

ALY et puedd AN SO -

Aapiad!t SU gt gD o |y e

(V) udpy( %) md) LS Aged! -1

0 Spiall Jigen! oS00 el peay <3
St A8

1 Qing SohGadt a0 TS 0 O

LY ) 5udS N SUL -

R e L

§ a1 Ades Susd Sl o

3393 L1 (T) @l o jall Sadand 2 St pudld! be -2
§ Lt

(v) (v o L0131 001 Ha Siialt Jhallil Aie Sdsng 130 -8
13kt gT St 3,20

ol e 1

< ot 51 SR Ulas | | pam g puise W1 Lanky -

i i e R e I
. Sikaplan

Sipen il |y 3 prsne W1 (B 51TV o ¥

SN e e AU g Bea S Ly -8

- dsheall Ae pasnalt AOO0 P sy lIY 3190 -0

adally Allall Wugiadt SUigodt Jelad -1
< G5 palt

At ek ¢ LD Sadalt Ol gl Glasgl! Aaladll 3ga g dsadi -V

coRlen ) Stons W U3 may Jasdt S mal )01 801 B 201 s pasis <A

L AL 3tas s Ragialt Sl gusd | 5980 51 wrluain W1 & g Jo il < 4

- Adapad) i 3 e bkl ety o 01 ke iy - ) ¢

bl plans B meea ! =)l Ot dga g <V )

(¥




ST ASY SVl B Sy 13ke ¥ e

- Jandt e S el B 2haW ) maad! jpads- )

R e ki) o f

Chn g Sy A gl [ getng uliaigd wilead ) ST

¢ St B A e

Gisaalt ALV g 5isnealt pladi¥ -

2t 55058 Sl B agd s S 3 vl LA —u

Salt Wy S AN

W Aet iy AadW Act ) -2

FSH sgeay LH 30,8 -a

Sl ol g ADLacal) wal gt <y

3393 OB L W 1000 AGay Lida 1,010 Aot SLOISY Saay 31850 4 e

- e 23 LATLYY Gde ey 3 jlaalt 20y alall milacadl! 3 Le- |

- Cilabadtalt Sas WA e b -

 Lagie S Asadi Logt Lad L dal W1 (o (e pd 31 13 it Jolowg Vo

Ty Jlaad e pd) IS o V) e

AU 1 583 N SUL -

3b A D15 g aded Sy § 5001 5950 A - o
¥ H5a5a O

T a0 pdl @l 13 St 1300

T a3 50 301 Sl 13] Sk 131e -3

§ Lt i 590 S 5led e Juaons S -8

1! S35 SN 5901 sl S Y

sl B B e Waigs ol -

Alupdt 5ondy B e Alasse il oY

4,500 Ll Slal! jagls -7

) Wllay pady adgadd! adyd-t

AT D CETWS-N (JPRL

rlaain i1 - gp0alt JLad¥ - KN AN DI g 33N B g8
RSB 5 pallt - AN rladi¥ - Jha¥ ) musad! - rga palt
- Jayi.

Slo B Ay g T o e e T L Ty V2 e
e W 2300 Tl ST 5 )




&1 Juail

t Gl e 1Al cdllal (5950 5 huda el 138010 B
And! SLSISL Loty A Liall p gpgine i paly @

AulSal dclially duasdalt Aelial! S ylag ®

Ll e ol Ol T ®

Ol A Aclial jle Jaas 2 ST 00 "

Sl B dsle S pliac Ll dnS pl ds el B e @
Oluai ¥ B oo liad! jlgamlt DL g5 sy ®

Shud W1 A Aglaedl slac ¥ aly®

Aglaadlt LSS E 19l sy ®

PRESCUTEE-SSPIES (8 JPL

Sl B e liad gl Jas A1 uday ®
dacdalldc ! Loy Laas s ®

e dcliadimle LB Jalal paalll b elalalt 3gg Hiay ®
g Sl o dilan (B e slinc sang 293 B UM Rt 5y @

nezakr.natega4dk.net






Aol SLGISH L3 As Lial!

1deddel!

At Sl g¥ 1y DL paaS (A1 aY! Slues (4 paiuns dadgll o (IS 1 Sl 00 a5

S e pplag Aot SLGIST 1930 (o £33 JS OIB LlGad1 By Clagpudlly LdSdly Olpladlly

el ot [ Al e gl

Raglia le eliadl jlead) I o ! 55ude OL IMmunity deliadt el (Say Guw Lee
Gixe (e gl N1 IS i I gl Slians Join 3 ada SO (0 U3 OIS 01 ge o sl | Silians
o ST e (3 s Lgale o Ll g Bua 3l Al W1 g 0o ! Sliins R lge

Aclidiy innate immunity a0y i A ladlt Aclial! Lad Huellis 33y Loliad! jlgad! Jaas
Slselialt Hlellalt H1aay Acquired immunity or adaptive immunity. 46801 ¢ duisd
Clanis Whes RSt Aalialt o 1aY Aawle! A pladl) Aslial! O 3] Legunns o Gl y Oglads O0kens

e uSally




ol A dclild

IO e SLAV Sy Glandl J9W 11 Sl e I [ (0e sl Dl SLDIST (o Ll S D
Slladet Bupe e SNy Structural immunity G.s 300 Aclid L By Lad WD w815
Biochemical immunity 30 Las st Ac U 3 sy Lad 3000 310 1 0%

¢ Structural immunity .S 20 deliadt: Wyl

08 3l Ay Al 9Dy SLA I Jad ! (e dos palt Slasaal ! alad Jo¥1 g dad oS
lad e g JalS o8y asda g

- S B Shaal 339 30 RutS 55 Aplin Jlaey -

Al S AglaianlS (3950 a3 Auelia Silug -




Pkt B sl 3aga sabl Al S oM Aclial (1)

|“J-Y|~)M’
sl edaad Ao shindt e W1 - )
Lgle i M8 (5 00Cl Bala (a dmai Adgday (31501 5 #) addl et 4o} daics
Aad) gy 3By Ly Sl il phdl ST g peaid Aatliall At B Y g cplall
= Sl g e LS 093 O gag Lae gl g iy

15 Sl 5l -

Ot b i€ 5y g g ATl LAY asand Al Alan g 4calod (g glid laal) iy
Gtnis (ol S g (i gl gl iS5 )R M gy b 5 hladh in 2 5y 4IRS dry g glabalt
A | R 3| SIS (s il oo

D el DLLITL ds e W e S el A S s s Ll o)

|~_,.I-y1 )M’

Ly L8l ¥l g gda g Gliacd) Juis s Phellem(cork) formation il 50485,

By L) i BB Ana LdA (e Gl B (e (13- (9300 Gl i (e A0

Sl Jaag LaS plal) (hadly Claall (e Ll dglaad 18 Salas Jany gb g (0 gl

o Gaa 13 Al (a0 S Gl 5y o0 Blay g A LG 5 A jladl) (g gaadl Aaglha s

O sl Abaal) Lahaicd M Goe il g Sad) (980 aiad (350 g adad gloadl dn AN A0k

AB30 gl dalad e 4SS alagg LA B Lalw 39 ga Cpllalt

Ladkidt auiad Aenad LA 501 ) O gad e oylee tFormation of Tyloses Sijal o 50955 .Y
Tl eyl Al H950 Ay - RN I e ki s iy el Slieeadl §oglanall daendd )l
S g e e I ST 208 ] Baad e A paal! SLOWD e g Al 9f aladll CLEA)

Clilad £ oif pangd Lddl Gl 2 x5 Lais (Deposition of Gums ¢ gecall 3.7

(b & smanl) ot 0 9 Ll A LAY (ol Adde b Ay g el Aqlal gf AL g el

8[3—1‘ oaas bl pda A B oy bl QJLQJJAJ aia g il g ySaall Lty Loyt olsa

Acacia nilotica ,wbwisx_qﬁm SELE

AU S pudcdt pnay Sasd *Uellular immune structures dagls dac U 81,5 . ¢
L ey s Al A

Lae o sl | SIS Lot J00 5 1 0 LD 550010 Samlg 5l (U LS Aplindt pudand) FLATI) -

- O Y AR ) dailD I Gad
- G Al L AVED e Jile B0 SLAL daa lgadt oladll JAN Jogek Aol -




g St Sy S ¢ Al el Ao bt Ly Lol B a0y baad ! ]! e alld) 2
i paalt SIS (oo A palindy Ty gl el (11 4o o paalt SHISIH HLATH ! dimanll
plenalt it Srpay

iBiochemical immunity A0LeaS st Acliadi LI

PR A L SV el y

ot Sle s Jallly g Saalt 3900950545 0 Receptors SOLGiaad! -

e UL B 5 15850 OF W1 6 g el Rplemal s Ragdead | S B dim 93 DS a1 0200
Wgypalt AaLialt jlga Jiluny judond oA TS pal! S0 Rl gy. A lua'¥'

Antimicrobial chemicals 42340 SUSIED 3alae A00ia S Jige Y

G55 Ol Lat LS 5l 220y (s paalt SLDISH gy p kil AdleasS LS paji by SULAN Slay pyd
C OIS palt 0 ey - ghasSS I Al W1 5235 o Al ¥t gt LB SLAIT B Sasl Fagge

9 K1 Jlo Al paal) SIS J355 Aolee AdloasS IS 20 oy il Sulal) g W glan
) Jals

salen ¥t s2ay( Non-protein amino acids) AS09,d) s Al el aleal L0 -
Wil ey A paalt SLOISY Aale WlaalS LS 3o LS g DA B ST g 501 6Ly B S l3Y
Cephalosporin uysewylawatty Canavanine (dGsh
Antimicrobial proteins 42,301 SUSEU 3alae SS9 - T
Al A L L1 Sty 5y ST Sal Gaga g0 (S5 W1 Sl g0 Ok S LA amy p gl
ety Sl Aabes pud TS o 1 @lpond y A paadt SLOIEH W) )d0 30 pgacll ae JElilS 220y
238 pyd S . (Detoxifying enzymes ) doedt g 55 Slas 3ok b yad Shag 51 ay SO LN pii

A Jad g A paal) SLOID ],40 L3 p et e e LA Slag 301




Human immune system  5L3%1 8 ool jlgadt

Al g sl Cme oY) A oL Jlgalt ¢Sy

duia avall (po pliall Laa Jani dsilias Hgag LNA
o3 ¥ Olcuue

Jdl (i ) G pSalt g (g gldianlll Slgadt lang
dgslial de gl c el Jilis a (1555 3R g S il
o lall Jlgadl ciligta Bl Lal A jliadd slaciy
LY B0 Lua A iliass 3 ga g sladaell 0t LA Jadh

LD 0 2B £ 1431 (an LA JaT 5 5kre plus 19 LDt

Lymphoid organs daglasdl s Lac 1
() a8 g og gliantl) Slgadl i) Gssall o8y
ey gedaiy LAl Lgd oty A of A gliad o Lue
Sl g glhaslll St (1) (S Lot g (plcand) adlh LMA (1a £ o-5) A gliastl LSS
A it A gliad sluiaef g Ay gadilt 2aally pldiml) pLAS
dpagalt Badiily sl alyg (sl s Jlakll Jandd

Aaglaedlt Adally
oadlly 598,001 Le Aodaal! plGall i 1d Ao g0 gl 38 ¢ Bone marrow pmi tt.iu -4
L gl By PRI g gty A g gy 53401 3 panlly Ry

g plhl e Japenal! g0y . duaally Dladiy Amall pldaS Al glalt
LA Salad s liad) 1ae Lgaliall g sldaadl aall LA 1 5
Acdlal 4y gliall

Aailt e 233 + Thymus gland & gecdi 5040 -0
O gasil! Spa s §pi0 g padl| dalie Al g A Glel A019¢
L (I Ase ot duglaasdlt L g jasa st Thymosin

A pasdd| 3AAN Jinla Aalnadt et gdl 1 ajalay T aan

i gl 32 (Y) S5




R

¥ puies 5 ylhad g o 3ylua sspleen Jisdal! -
o ads @I st digly A S T e dame i
ealyy (7 JE2) Sladt g e ¥ Salall ilaat
L (e ST e g Cauon ]| A Ui B Lage 1393
PoAg 3 5ai Asealdt LN pasd IV oLt palt
3 Slg,50 COIS ol g ! 8 i pd 98 L JS JalEDL
P S S (R ) Rt Bk L 31 Ry ol
e paliniyd A g¥1 LUsSe 1 day Rlaual! o1 pasdl
ALt LN el o 6 g 43 L0 Sle gt A0l LaS | !
S0 o001 Jail . adlt (e LAl ¢ ot Gola Sle Hladd Glglied S0 AE Lea s Tonsils 5005501 -2
SNl Ol Agha fiady e isgl! gl plalalt pe Sy cuid w9l g5
(£ Jsd) slianhh aalt LA (he dyglind Le Adacd gy il g« et

Jisdall (¥) 5=

LN (30 3 puiee e e 3ke 1PEVEr's patches il ads -»
lalinal! ¢ LEAN b 2005 ady gi ala? JE5 le mandd 3N Aggliadttt
WY ) B 1393 waall (o2 3 ARBA o lae'¥1 o Aadt o st Hlaalt

403 520 Bl 3 canti g Lo a1 S S AN L0 paal) SLSIEN e Aus il
b i Gl U Lia 198

GjN(t) Js= heallt Al pead tLymphatic nodes dgglas i ASal! -9

A jloe (B el I ( Asgliasdtt LY ) ¢ Linaadt Al LS 53l y o ilg p5aa ol 550a 31ga 51 (0e
Sean B Sage palt Augliaddlt Aus g V1 ASLD Jole e Augliadddt Sdall da gy . ) saY) Ciliia
A A ! ¢ L] (0 ATy Al el g | il e e ¥ ) S ) ] 1
elrliad e I RN (e Sudalt madidy o3 psiealt Jadl) 35000 epadlt el G e £yl 50y
gl pansg 3 udsl Asealddt Oy T 3000 Aaglaadttt L1« B ASLI uglaadn LG
Bdde UKy Jealy WO pllam g w4 42 Les edlll palind AN 5 h Y1 e Laad! Al L

(A1 a1 Cilins (0 dualing g dond 5T Aanad¥1 e gd) hasdll JAU Augliad dueyl Sie daglied




T g 0 555 pedl ga (V) S8
L lhaslt AN 0 33y

Zoslia 1 S (0) J2

Leukocytes sbaull aall LMA

L3d s Granulocytes d-uas LA o awdil 24
s Sl s 5y, Agranulocytes dse £
flual Lgialaa 3o st cilgan o L uasl) LYAY
Apaa pdl LBAY & Bl ez gting W Laly A s

bt o2 le

dsaalall LOAY b p)sd) Sae Auaalt LAY oy
LAl y Basophils 415 LYAY s Eosinophils
‘Mast cells 4 lall YAl s Neutrophils 4sssall
Lympho- i stia LYAY s Luse pil) LAY L

Monocytes #) sl 5aay LAY 5 cytes

ok 3 A gdanlll LNATH (ha £ 5 23D Alia

Woasiend @iy 43 gliaalll LAY pa 200 I 7N+ Mga K55 (B cells AL LSS -
Pl He A pd aige ol Sy pSee ST e B el 8 Eae gy . plaal pla B Lgaualy
W Galiae plas i pily canpdl! meadt 3¢ LS NL agdll (g pudlt gl LSS i)

0 puadas paad Antibodies

allinl) 1RG5 8 galill alyg Aagliesdtt LN o %A+ g J5235 1 T —cells QO LS -
Db £l A ) A pal) BN A a5 gl gl g




e QT

LN e 1 193t 2025 (Helper T-cells) (Tyy) 3aebaadt A0 LS -\
B laalt Al 1 F LGN A0S0 LGN Jasd SUGSH LSl ALAD L jaedy A0

A it L3 e s ¢ (Cytotoxic T—cells) (T) (AGEN o) Aalud VAL LS -Y
re 3l Ayl ! L0 g A gl 0 a1y Al | LD a5 e

An s alaid o(Suppressor T-cells) (Tg) QxS ol Ualadt LS LSS -¥
e oLt aas B Aoy T a0 Ui Jee 50 5l daidly pliadd! dall dueliadt Ayladu ¥
< el IS

L1 e 31+ -0 J23 o Natural Killer cells) (NK) daadalt AGLAT LSS -

AAJSS) plaall plond B analy U D) iy AL Auglaedt
et L3 A lgs Lle 3,430 @ LAY soay
de g rall pliast g Adilie pudt LSS o g ol Aaladlt
S il ailaa it LAY s i b
Al LMadf 8 Lol adiay (o3 (g 58l

-1 yauag
LAY 59 dpaall ;8 LAY a (U £ gl L
LA Y a2 Monocytes 813 3a s
Gl alid La j o A Aalalt Ade B S A sanly
ioab Al s (A) 82 -lgoetaw e Lghlinee dOl (2 50 p 9dl 9 A pal!
(Ausonall) SN alacdt palt LA

Js3) Neutrophils asuig Ly Eosinophils dcaeiod LGy Basophils duaean L o
a8y el Sl ghiiay FAUAN Shasadt Sty 31adlt JES g lgass e lda asadlt alag (A
E) daals WISl s mananll Ran lgal! A paad! SLOIST LR Sl B Gy 5 padl Olasd!
i g LY g LS Sdall Legeai Sadall AT g8 JUW g 4D padd! LD (neany
AU e 1 Olele 54s S 10100 Lesed 5 pusald 5000 Aagedldt 5yealls

"/ Qe :' J’ @

daaalaldl o) gil) saua g Au gldanll)

la i p Ul s gl gl (4) 52




tMacrophages 3,801 daal ) L

S el s (V) S

o3 ot Al paall SLLCH PAL a5 BT a
) A ) LIS sda Glladll Al
ol aal i ety < Bae Ll 4 gldl LAY
asaal) GlSl o A aadidi LAY A Y
=) s e Gl A3 iy g WY
aeLualt 4l LAY (g il 13 Jag B
Baliae plui 51,80 AALN LSRN In il pgd
LoAh a8 dalud A LAY Aalsl LAY
Aslaaall

§ alifsy) ol a aliady

pldd g phiw 8 Bagd e (ClidigsSala

3 M G o
1346 el A0 lia ST 31 galt

ok Lo e JS00 3,05 Loy e liall jigall daainidd! SLIY) aeludy Syl
S g Saalt iyl adpe gond Asealdt LM i Joige oo Chemokines OUS 3o 801 -

o pall connal! g pSaad 1 HLEDN g DT e ad

AACivalt o Lialt Jlgadt ki S dag) 9t Jluadt 3118 Jaad s Interleukins SUS 3.0 0% -0
4l LAY Jadid 81 s of ) Adndiial) Bae Lucal) Allf LAY a0 Diad

SUS gl e Aegite Aegane oo tComplements OSSN ol Sleaialt Al -

Jalad Gasle (e g Falaaall plu Y1 Jald )l day AL Saga sal) SLg,Saalt paadly padl Oles ¥y
Wil S e Liandt plt LR Jylide (B lglaad LG ugione 23051y ealan le Sage pal! Sl ¥
e i s
Al Agnad 1 Ly S i ST 9 pdt 50 21951 ke e 35kue tInterferon Sl . 0% - 5

O 3 glanalt Buadt LS S g5 5001 dad )3 (Sune e pedy duaalnin pud By Sl g pudlly




Caan! fud Ola il Jas Jasd Slaa J3¥1 (o g 90 pl01 e ad s g g il el @) 201 Aalaaal!

el B HLEZIY g OIS e gyl i 109 e 3T 5 9000

Antibodies 3slaal! plua¥ Lusle

Aaeliadt LYY 555 Eun , Antigens SLuonD¥) oaud SLS 3o Lo jaall CLHISH plaw le dax g

Bllas 13 e le Sag gl SLS alt oyl Guple (e (Slandi¥1)oda e Bty B aown

Antibodies 33Laa1 plaa ¥ lgale Gllay 30059 3190 710 #5350 Sl DY! ULy (Ol hide
A il Al 1 28 JLAT A a9 (I )laisiy Immunoglobuling Aeld! UL sl ¢i)
A L T glide B Lo A paal) LIS Jal VL Salinall pln W1 00 pgdd Cuin ! 6

1o 19 R e gy e D g gagll (S Y1 g Lt

a6 oA IgG 4 IgM gD ,IgE ,IgA
ﬁ 7 %] 4 ﬂ\' dalad LeaicB A0 Aglaadtt LMY
)ﬁ' 2550 PLEIYY padD Fa J)Y Sl

2585 0 pa J50) il LA (e 3af 5 £ g3 s

s )( o™ e Falaal! plusl e daiy g gl
4,

N L e g5 Sy S e (g gl sl
plaa 1 201 Guple (e duda aad) ciliis RS0

:au.Jfl...v,-\ﬂe,;i(\\)JS.:

ol y pAT1 5 pve 1t 59l A1 3kl




Saliael! Al W1 S 139 JS&

G delliy plbdagdy . ¥ de UK5 e elad Aeele DU susle e 5jlue Faliaadl plaa i)

<A )1 ASLT LY Ala! g g LO1 ala g Olad W1 g A0 HLAAT DU gasdt

sy S Ayl adys
IRy

Semaia Y

alads Ul

paall LS 0 e

R

sl el oS F (1Y) 2

e Dt (38 Lyt 95 (o 3 lainal | | 39550

ey Aligle Lagie SLO Aadad gt
Ol ¥ SLIDY ALE el
das 3 g Al | e ST U g § 55 s
ASLD Wt S Uy ) psss lguinnsy o Dbl t
dalid ¥ Halade ualipe dlie s U8y .
b JSI Gy (VY JSZ) uaaii

2is dcludy Y slae maa e adigld)

AR Al Gy plas AT IOMTY ldaal! maa Ty SeanalY | G Sl JalD Y Spde e adigalt
dald )l adpe Joasy dlaal! meaandly S YWY e ddas o8 pe 50950 ) Jold W1 10 S35y riaalty
O Al o jad) Lal Y alias mea 0 puils AISS O il o Ja L sliaddt st le Suan i
Baladl plua W1 p1eh puan B S Iy JSDI SOl W G SOl e Sl e dlaal ! meat
SUD) it Al WgSalt Al (dlas W1 JELT NS (oo 30iae s JS panalnd 3amig
Oa idall ¢ jadt A () iVl LI WY adga B elldg ( LA KDy el gy Al Lalan ¥

REI P (PUIEN | Y

1 3akaal) plua Y Las B la

D JolD )Y Jan Lee Fadale Jold )l adige il Sl DY Il (dald )Y AOUD Saldad! plua ¥

S b Sl DY Jas Bl Salad) plaa ¥ padly aShe el OUGNGY Saladd! plua

' Z*IGII & plal)
- Neutralization : Jaladd) -4

- LS 1 g Dl g | AT (o Dl g gl | R gliie B 33 linal! plaan W1 g ppdd Al y i )
DLaTIVI (oo Lpaiad 1099 Shag padll A HUnd1 AAEYL Jold W1 Saldaalt pluaa 1 pgdd oly S5 wluy




Pl W1 OB L AAY £ LRy (gl Jagi ) g Sk Slg. ghinta 1 JLAL g LAWY L Aulals

Liba MR Lgilials o g AN Cha a5 i) 5 gaidt et piad 33 linalt

lgM O

Sy

e

(Shal¥1) O30 (17) J2

+ Agglutination (Jlal¥1 gi) 5350 -¥
12M liaalt st Je Saliaadl plua i1 paay
Al Y ae Jald )Y adige (e dgaall e
oo 2EL e il alaalt maad! dad o STy
el e Sy Sead! pand 1S3k les g5
e

AV JES) Agealdt AT

¢ Precipitation w2 -¥

C RSN Sl B Sale Sy
23 o plaa ¥ dolid ) S35 S
O DS et (i g 5T | DY
AL b lad! meadly e
e 10y ely LSl sas 595y
At Phagocytes daaldt L Sle

Balaall sl adaldi ) dn g Saall £ 300 (1 £) JS RT3 QUSRI S

¢ Lysis Sl -2

Complements Slaaial! o8 Aol Slag 3315 S 3 59 Sl DY) e 3ol plus Y1 2l Jadiy
CAaald LS e g ke palnilt g L lagione 2101y Sl AAET Sy pydld

+ Antitoxin pgedd! Jaaie JUay -0

SUA . paasdly Falaaall plua¥i e DS e (29509 praally Jold YL Salaadl plasi agdl
Wl Lle el Laa W gade Jlag! 01 5350 Shuaduln e LiT yae e il Oleadal) Jalld SLS palt

10 U2 ) Asaaldt LGN L e




e
%A
| i
b
.

et Sl soladd Al Lla daale Ll
=l Dl s
p oyl Jgais Jlail (V0) S

Sl ¥ (B e lial) lgan! ! Jas 4
TAD paad) SLOIST “po munsed| o liad! Hlgd! a0 28
' Ompe la el 339 e liadl et Jany
(A ladl! 3l dawablial! jud ) duasdal! delial -
(AWA ST g dedainial! ) AwiSal! dalial! -

JEB Lagaans ae el g O glady O0hens Laghl W) Slaliine Laghl (e ad 01 e (s Lial) (et A1 (palia
el g 148y i e Uadt UL Jaullly apd0 AAlee ST 3By Jans Suallall) [uls (e dm iy
s paad) SLOISI pe oy Joladlt

(A Jall! 3l duanadiall jui ) duasdall deliad! Yy

Natural (non—specific or innate) immunity

Agsloney daglial Wiady das e Aladials jually uead! pand A AeBAl! Lleyl! Acpane o
05 s Do st B B! ol gl 000 3 | J g3 J gl ot 8 e 51 91 g p50e 51 Sl
- Y g S g Saalt (e e

e e e 03 g Agmsalal! Asliall Agles pady

dolinally dlandl Jio ety Renedall Garisal o Aesane B Jiads 1 9V £ BN Jad -
A paalt SLDIST e o8 Jab 1 120g) Rsmrbae 1 RALa I g - Fukimal by 5018 3 bl | nam g (35l 1 £ padl 1 g
ot Sy a




1A e BLALN i BT Ay lasie (e JEAT doan e Rabus B yB Ridny jaalsy tollond) -
g Sl g 5Sal! lhad Uisas g Alan! e e Agd el SudT1 53,40 S0 Jpalt i I ABLSY Y
. Japall A gle

AN Al gy Slyg pSadt JIB e Jaad s 53V W)a0 33k 1 AW aad) E Masalt -

Tl pSaall Alone 31ga e ST Y Doy ySaalt (o Hual! e 1f gadd! -

D9 Sl 4y Faalll g sl Syl b Sl 730 Jolew 38 1lhansiall | O paal L Jo bl - 3
300 Al Sl paalt 208 Aillay B 5390 galt AN p9d @D 01 00) o A1 Rrg il Ml W1 g
- o gl N A Al Slag Sk (oa dlasnsley dolinal ! 128

A Al Slea Y1 ey I ABLSW L (Dl pSaall AGLEN 3palt paay Soliong silalll -2

381 g pagl) (e 5101y FIL Suaalt Aillay L psdl S tdudralond| Saaal! OG- 9
plalalt ne Al 1Al Sl g 5Kl St i S 5 9a00

3 Sy abd B Aud paall SLO Cammand Lo 131 PUAD 130 Jans 131 £ BN Jash - ¥
PUAL 108 Al 5 JU S e Al palad e I (o mead| el g jiks Sealdy J 5 Y1 Jadd
dausd Ade e heaainia pub Sldesy Byl meand! pdiias ddy Sl is el AU Wb Adile (e
Al N Sgamg Slaleal! 208 14y 18 )LEDH aial) Sl g Saal

2il) rmeaind puks o83 JeliS e 3l + inflammatory response oilgd Wb Aol
Rue g1 30T S gt g Ao dssad SN AgadW1 A A Wple¥1 HiSe Jya (el
Osalinsdl! 3ol lgadl ey QLI 3 lpalt 31galt (o SlaaS 5B catans ke (uadl ) Aagalt
L3 s Mast cells B jlalt Lo Jia slagl aal) LW Se pledl )40 2 Histamine
Aapadt O pualddly 3 pukeall Augaddt Age W1 ADLE (oo Liaal 4233 3galt 00y Ada Gl ¢ Linadd! pllt
ibeasslh 3 galt Sy praced LeS G 15 B A1 P I G200 Dy (Le D) aalh il
5 5uS3) Rsaaldt LI SUASy 31 Bdam g9 Alalaial) plianll a0l LA ey L€ il b NI
Lo s Asiealt culiilgl 3B g 4 jlaa g AADL Aeadal ATUAD LSIAY 4




(aascdl 2) OAEYL Ll NI (V) I8

1 (AL S 3 Aaadnialt) duudSalt delialt s LOW

Acquired (specific or adaptive immunity

glhs dai 1 Iy L et OB cudpl) ! (e palant B LN s dad A L 13
dpaadll! aBA Plugl! o Auley DA captiad 1y dagldasllt LS B ae IO
AV Aacioe LclBall Jolagl! 00 (paud y o pall casemal| HINTN ZUS a gD 21 (Aeasdlt)
IR e (Auesdll) Auawaddll 3l Aedfyl Aeliadt pidy The immune response e
iladg paadl Lagaaay me Gllieliiag 5 Ukin tiie Lagifd LSS [y iluadie 5l

dalaal! plua YL Aclial! o Adalinlt Aa il -1

Humoral or antibody -mediated immunity

(Poacd! SIS § Sola g pudl g L puSST 1S ) A paal | SLOIST ) 9 SULRDY ) i s | 8 ¢ A i

ARG Digladt B padniDy aliaall plea ! Macisy measd! S0l B 33pa palt
LN B ad et 1 dae et Amlan le Sale b pae (IS Jpid die <)

$i e il 200 A gliad A JSB) et ! 56 wad sl Suan 1 138 Gle AOLI1 Agglaadllt

Bl W g Glindi¥) e daly p o Ao il diSey Ao lial) COLELwall (e aaly £ 53 Lggal o
Al A Ada ) gy A Al 2 A Mldaall aciad) CaS g JEG kA ALl AA S5 aia g, A
o aall (Y he A Ol Aaglaalll At el leddey A dds kel Ledie




endaw A8 3250 sell Agalial! & NeBiaalt Alawisy &9 \guilh Juall \GID 1o Ll
B Ouigps pe LS clingd 1) 4assiiy oliall el Baelioey Lgtta M ANASG o 685 25

D S pal JEL 5 (MHC) rnsnddt 381001 (aSignd dle Gtiay 4001 dugliadt Lyt
e ki o ada e a8y Sl LBl M (MHC) Jf e it L) G

Clag i Aawisy ST 5 papeadl QIS PG Fes0 Apaaldt LY psdED Sl el B -Y
33 3d 3 ST Al LS Jinta Sl Y 0008 dai )5 0 i i (I g gl

(MHC) vt Gaig

LML it o L2AN mdas 1 MHC 30 a0 5 BY) JalS ) S pSl oS padt JET0 205 day
o ) gandan e A po w51 5 pudST! Asaaldl

oy S
MHC o snidS etV Jala

- & Laald L Ko
Gaaldl Gl g3l Unielot apeli i ekt Y Sl Sonel Laalyd LU b 03
e by smelll Slagyal el SisTH g e i bli ) e
gl ol nla e MHC
Adalin! Ae Liadl (B 5 51 Apaal ) AN 593 (1V) IS

MHC vt 3005207 5559 53 I (0 S B1 108 e Tpp 5 busadt 2500 L D jals -7
g B0l SUD day pedll Waulld alud oS pal! g Jad )0 A0 dseald! A plaw le g gl
Sl enlan Gle Jasd G B AL LY dalily padl QLSS AN Ledd AlS s
MHC ot 3015300 55553 a0 Ual palt

Ul g Al e g ¥ a1 Gl 3,40 5 T Siebaadt 0101 L1 adaled ¥ « Akdgonle)
AMHC SU i a0 Uad e o)1 DAL e dud e g 5 5T dgaaldl LS

Augliaad L 01 A0kt B ulald y de Lallt g pladi¥W L ghes Aadidt B asld UM AT -t

(34 5 a8 SilsaS g3 1 Plasma cells aua St L1 e asaatty - Memory cells 5,505 250
BSIAN WO Ay adalt bl Al oavey Ragliallt Bus g1 s pad S3I Saliaadt plaa i
S ! I RGO s 131 Galaadt a1 g9 e el Al (B (R oY) Alagle Saal
iy AN | 950 g AT Faline Lalaaan | 5500 Rga 3O W 5 5803 Al WO 1 ke i




A adllt Guyle He Aapedll 5y9alt 1 ANt LN LEaT N aliaall plaa 1 Jual -8
PIAID 3 ST Apaaldl LIS U3 3l s paal! SLIISH plan e 33 g pall SV Jad )J
VA JES) bl i pll Baal Aulealt 208 el g i e GLEKH sl ply
WS pual B LA 4D Loy Alad b 3955 Asaidt LOUNIY 985 1 Balaalt plaasn W1y
LN Addi it 39540 16 33000 jud Falinall AluaUD . coug pudlly Agleaalt LONIY Jio A pilt
e WER TR PRTCYT FRPRT TPPOFT TN TR PSTP WOIN: gt T PP PR JOW - TV [0y i
T AN Al LSS Alas! g) A pal! LOST! 208 A glie a5 Wiad ol By

§op Tpmal ki

u)h

s 1
take o

e s .
e 3 plaal 2liya
B g (0 g ey ' O

e
MHC

B Ll e O3
5,503
(Bsbaadl ploarYU) Lalsl dsladl (VA) S5

+ A g?! LSty A ialt gl Ay plindt Aslialt -

Cellular or cell-mediated immunity

Bage palt SOLETalt Watgs T AL Aaglaadddt LN g ppdl 31 Aaliall Aslaiu¥ 0

peadll Adas o LS AOU Al S 50 S (Dl Aaai il due o301 Aol LSS AN gl Lo

Aiay SOl 238 e pgd S OB Uy WAL 2wy Receptors SO (e ey
Pl LS ALY 208 (el (Sasy STV 0 dnty pals ol W)

2353 3 iS5 Asanldt LI SHB ! 1 (Srhang ) 91 L 1EEY) o paadt SHIEN Jgina s -\
O3 340 5 iS00 Bpaaldt L1 Jinta Gl 08 dad )5 @0 Sl ) ASSA @ 4 Sl
s o MHC 20 ga Saans¥) Joldyf foa gl oS palt Jaly 15 day - MHC vt o
o lan e dud e 5115 5aiT) Asaald) LMD a1 o LSRN




ASUN LY Jad g AT

H\.}ﬁ}’ “. a____.ﬁs‘ iy *'k el My - TH saslaa
;L...i\..qh i,.;l-ﬁ;ihi.h ki) oo il (e 2l g g sl 35 g

MHC _I\.‘l.aL—c s eala i — Balas e PN Sl - Gkl

‘i.‘rﬂﬂu t&“m‘ .- S ?
- ! MHC 21 go a1 Jald
SoaS Laal, s Bous Lpaal, i W e e pglig SO
@ LS pag
somgii] Bl G 5 dpaald

> ‘, WU S Lia
TC S ) 100 e e liall Lelii,

(e L) TSl Rl (14) K2 AN LI sl g
Wi oy ppad LS 9,00 Ledd 3 Agigdy ! 3igalt B0ely Aadialt Thy ue b
Aagle St 20 3,80 Ty Wiy Ualiadt T Suelaalt A LU o A J350 medld S
il A i3 130 Bkt TN 90 e e Al B
o IS gt SIS g pp e p190l Bk 1,00 Aadialt Tipp Suebuadt AL LN agdl LS
role Jaal
B pedi 31Ael Lla¥) SIS 11 30 dealdt LN Ll ¢
Aoldt gl AGLEN ADEN Aagliasllt LB o 55001 £193 1y 3 i) Aaaldd! LY Jaulli o
CAdalily dusla! e liall AT dasdid wis J @y (B) A0 e anas, (Te)
o) Al pudt LSS Auasddall pud manadt Lok Aas gl (NK) Ginsialt QG0N LGN Jaulls
Ryl SUSIL Al L
e gnlan e g palt S U Jliial) Wiy T Rttt i AOGH 3000 L1 D el -7
Sl g bl Ailias LA 5 maadt (8 Bt gy o Lioe | SOIS 01 gae Rt )t plasn 1
PAAE el padl B Saana YL L1 200 dad )0 Leiad gl ol g Adile st LS i
Perforin 528 ! e Sune 5udgps jioB Mawiss dglaall LOAY i
3153 B Aime Sl Jadld Augliad pgase 31 B1y.(  perforating profein wsgdllt aibus 5udg »alisl)
ey Rl 319 Sulad I 5350 Lee Agleaalt OGN




dae Lt LSRN AN
N LB LA i3 At
e T L TR e
t*--h-'_uli-'h e L5kl A da Lotaiisiad
datiall juelall TC W

el
S gl sl ST
Q@

Baels 130 igle
e oliapt  WUELRY Las 3
u:,zck_‘,‘ LLE Uty  Bacled Lladlt Lla
oS Lpanly) ()7 Rlh gty S dpantl WU LG L ks
MHC 2ty thide fasbles 43U Letetitl 3a 3 Lleaall YA
Lpsle i Tl

Gy ot Zoleadl 3 QLSRN 3 W) g0 (¥+) JSK2

¢ dae Liadt doloei W1 Jal5

Jal! Uawigy (TQ) Uadiadt AL LN dad )5 . Au il | Sl e o Ll wly o day
158 L8jand daludly Sudcluall AOLT LI Al LU A gnlaw Slo 2 gall oL
9 Aseliadt Ll 580 5l dads 2 Lymphoking SUS saedlt SUS 5 508 e Jald ¥
On JS3 Siga SUUS g 5ot plua Y1 201 e A3 (B) 25001 LY aB4D Slyy (gl
SIS AT S Aggliaall ¢ Line W1 B 0 3iing Lgunag KTy Andial! Releall g 5uks Lunal! RS LS
el Wie Ales $pde T ABIS Slyge




13T 03 10 T i e A300 3 50 4y wlams¥ 431D Dsumsnll S0 (g 5 3o Lo 3,8 orlumy Lackis
ol 4 Al DS A (B pal) 10g s lie S| UB WY
A W Aue Uialt Aulania W1 1 T 3% Al st
Primary immune response
D Sl DY aianiand RSNy ASLIT LN OUB Idgudas L pae LDIS o Uil jlgantt B Lekia
Al B Agliaalll LS a0l (L g (3 piiens 1005 (Al (pundl (i s gad P93 5 3 paal IST)
O e S ALl B pde I R G b BT AW A0l I8 Sy ae LA S S )
A0 9 ATV At g 5 gbal! sl O (S Sl 108 ¢ LT ADUN RO LIS (oo A L) uad
o palt el )
Al dc Ladt b Y aold als salt
Secondary immune response
e A e 5955 AueLial) AplanZua ¥t P« o paadt SIUEHH LIPS il S0 5 50 3,001 S casuai La 134
ol 2l AT 5 S o sl SIS pad g s Lo LIS 0 Ayt )
s A oA A L ] 3| O° I O et
Ly Al Asslial) Ayleduy!
oo Memory cells s
G ol 0 LA e
e aaal) (SN B
S i) lgicty g8
L G S le Slewn Sy
351001 LM g A0 3,810
Lty LW Ll Lo W1 (V1) 2 5,51001 L3 o a5 301 IS 9 AN

poatd) g b 3lnal plaa V1 58 5

Lalal W) Shaad W AL L1 ASLIT LN O e ol ALY Aue it Bolaviu ) o L1 595y
oaall Jala Ja ) s e A gl St O e Bl 38100 LR OB 53 paae
298 5 paalt SIET ZHAT 58100 LR waaniud ¢ ol peal! DI il ae DL Agilaalt LD

gl Al Lpa 0alh LOAY o) a st Wbl (o0 manisg L puw A LaiW1 (B 1D il ! 1 &) g3
G s sl e ] oY iy jual cd g INA Aalil AN LAY Ga yiel) S13C g Baliaalt sl
A Al g o paal) (HISY e e B S8 B g al A A (haa g Al g ALl UYWAY




¢ b Las Aononealt Aol W1 itV

............................ SO B A0S gl Asliadt ALl (pe <)

SN (g0 -3 faeall ool o OV AN ELD e SaldN 5T -
o AR et gt 3 asulady T S0 LS 1 Aedadt A glaasdlt Lot i mls - ¥

S jellt - Jodal! o Aspasdd) Sl pllialt gl -
................................... By B Aol LI gl oY
oGl -2 Jiadall AR P coy  Rpaddd! BaAN -
........................... B ATl B da 33 S Agglieddlt LM -%

T aain Uit wu B asw udew -

Sawle pram -3 Aacdal! ATLAN LS -

..... crerrnnrrerinene oAb ) hal! o s W1y Adla st G aa gl L Aggliagllt NS ot
Aaladt T 2S00 LN~ e bt T 2S5 LM -1

G Lo pian -3 Aaian T asw L ¢

.......................... s il ol W1 g Sl gyl pllt Lle 55ual I 01 LS Ge -0
A i o et padt WA Fw< [ BRI [ TR T
Gass 1o msan -2 310001 B 3 o biaaad! AUl LS -

o FL N TP

Ol g jalalead b ST L Splad ! )it Jalas W

a0 s AN I o S D 3g 00 et Dbl B yglanalt Bsandi )bt OGN e 0aS @
A el SLOISH 358 o) aladll Sile gt jleand!

SV e dal LS o SUL Sy 5,20 W

o ladt Jlgadt Jas (o 1393 e paidd | 50 30 ealy @

Sl sSaalt o o Ladlt das Aladdt T A5G LN sl agys




g 3y Aslamadt LS B Sl 3N 30500 30350 B

Balaadt plan Wi pigil 2uas ®

daacdall Ao liadt gl Joa colallly g padlt oad @

Bty 30 W Aandly LWl il ¥ @

Sl dladd) ! ey Sl Jia W
TASCN SV owdt B Sutowy 1ke T

! G Sgna Sungdd! dnlae e Nalo 019,500 Joius -
SLAIt o 0 e B B plad g - Y

Rl L 580 SN Aglat -7

OLd¥1 B L gasd! Spaph 1o Hadd -1

Ol gl Aglamal !t LS oo S g o ) 5Y il -0

' O SOl 2 e

Oled ¥ B Al Ae i)y Auasdall Reliad) -
SUL B A0S gt Aaliadly AunsS 21 Aclialt -¥
T Ao Wity B Ao L -r

Aalladt ADE L1y Raladt ASLE LU -8
SIS gl SNy SUS a1 -0

Silig W1 g Slaalalt -1

Al Aaliadty Al Y Asliadt -V

100 J5 dpadiali be e

Asgliadllt sdall ¥ SR =Y S B AdleadS guidt Aeliall -
S parll = 5 e Apaaldt LSt -8 AL LMot -8
YL Al -4 Slaaiad) Abal -A Sl WY -V




1o JS A0S0 e 50

S0 -7 Jiodalt - ¥ A pasat Sadht

Fohasalt % Agmgalalt AL L3S -0 2o\ ady -

Y e eSS 10 I e Sleaad) i) S 05 T 9 B! JSSI Y

el el I St o351 -)
R

o Ley AL el b e =Y
dad o aaSy T AAAS St
b

e 23lnalt Pl W1 LACRT A8 -7

§ lpcas

0 5y Sl o jadly 3gandalt e <8

T alinall pamand| (oo pudialt
T 3Laalt ety S e 95y A -0
LA Dol e B ¥ A
T ALY Rl B aelianglt 193 e -

T ALY Al W1 B o Liaadt A LK (e 93 (pa 381 Alaniant (e SN Lo - o

T LAY L koW1 e sl Aalas B 5,811 LS 40230 ST et a4 0w

Sad¥W1 B J9W1 £ B Jash a3 3N Asasdalt Aa Uialt Likury oaag S5+ e

Tilag ) Sually bt e TG LySlind & (ol ALSEI o ) fiang V) o

A .. ShadW B Acliall Jlga B Leld 1593 weall Aol slaei SO 831 VY
eanti Bilas B elac Wil ju pac JS 93 7dy




Aggliad Sude B ad (1) Siladt A5 o Iy ey V¥
Sldall s eSS
(A SUNESR PRI PR I PCITI-PL I
alaalt plua Wi Joe (ko s V0w
Lol35¥! W) Sy o pal) Sns (oA Aaglaastll LoDl 8 yalS S iteo Vi e
e




A00)pM15ake dd e B o Lalalt 593 ey ®
DNA MMWM‘

.....

nezakr.nategaddk.net






\gaany o ((Dlaguoges € ) Sldiall Juadid D50 pludin o UD &3] oo gdault olale gy 4@y

a1 A Fag galt Dibidsall sae Hudh pLAEWY (o BLE0 Add JKY Dol B s Cusg paault
Wt 55 B U aaa Dilidaalt 5 91130030 Diloghaadl s 30 o8 Sildialt 5i e Ju aa 2 lis¥
T A0 Slaglaal | Jaons Lagon 5L SLS 35t 19 DNA L (il LS 0
S gt 1 g pmalt o IS g ¢ A atia 5 S Dlaglas e Sehad Ll ¥ Slad) i et 11 oy
obban 1 208 e y Lilies Lo OV PR VIS 5 WESHOUNS PYCLU LT SR PYoes)
T o it L A2linalt A g s | TS palt [ sl s W 1308 o) Dol (3 play Fudua|
Shaplaall L 0 o8 St 8 a1 (1 2 Tab B o Laladt WBie) SUN 3 dadd S1AT 3l 5.0 &yt DNA
A 38 DINA 51 £&01 S SLEe Y1108 Uk 5015 Sudlal (3N S Oldiaas ;W1 D 4310 W) a0 5t
b Ryl alalalt ALE 1) ol A ell 5ottt ga DNA 51 OLE3S1y 30 5al Slaglaatl Jaoms

dai gag (Molecular Biology) Adi it Lo standh gl 33l dide Jllas 30019 A0 ekl s St

o 1A 3 kS Ayt Pl AT g eladt B Alakand b DY Lanal




(Bacterial Transformation): o801 Jgaddt-)
o el Ralt LS s (Griffith) Sdu e Gillas ) wllalt HIS Sus VATA ple B

O e sl Sy el aly asall 18 M s 5l B U G ks L sa k@Y
t ety G000 IO Al LS A S (34 [y 95 badis (V JE2)
T) 2 g0 00 EIN ks 1 A Srgpa N 5335 +(S) Alses Ak -

90 sl ¥ g o Y )N Aglemt 1 5335 (R) Adeas pud A -

G JAN Sa 5o Ao gane Hde die lady SOkl (S) LSSy o1 B A day S e aS5 U3y

.Sl ol (R) Lpis

O Sl @ 3 oy D B 1 (S) L3y 15201 0 A pasee i @

Gy Ja Y Aot (R) L5555 ae 3001 (S) LS o1 5al e 5 il Ae pasne Sl Lakic )@

B iy
Gu R O

i
Ljadpusing

Wi
LR
b pdgds By

Wi
Hald§ B
L0 YA
i j

el Aoy . Ol pans D
(S) Lo o day At 1o
Baladt O Cduse plel . A
4B (S) LSy Aeladt Al
(R) Wyudsdt Jiia I Saamn
BN o Wisen LSy J1 g y
! Sl sia Gl Gl (S)
L eeds oty (st Jeat)
A AL edt Galedt JED Aas
S5l 2y (R) s J1S) sy
Jje o 03dlaiy (Avery g ,ai)
A Sl N S J gt il
Uk 1 Dl s 1l Jaod
Jalad wisy Wl (S) s
DNA. 30 55553 (@i ae g 3oLl 020



- il Ay el DNA Coalal i 20,0500 SY N Sua) O Gl Adglad| O il y
SIS J e 1 5 I3 o e g DNA e (51 T LS00 padlnin L pulS) 000 CusnlSTy
<o L I AT B AL byl
DNA S0 o 3ot 5 bl Sle 039 300,901 321 g DNA i Lle (a1 300 a1 Jg1 B 00 4dy
1S Consaw 01 o (i 3 pal) 58 AgaS g SOIS SUAT 5 4 391AY1 Sa BIS i Sle 550 @ S s S0
. Jasatt
N POWES [ RPN [
1A € i 1) Shels St DNA e Jlond e 50t & majit 03505 o AT paddad Ly
SLS st Gle 05 ¥ Wi ¥ (Deoxyribonuclease) 383000 oS gl 5s ma¥1 108 assy
Adae Saded o Y 10 AEAT Waldld ol Clege ledie A da g adly . RNA i a8 G4,00
. A 30 3aladt g8 DNA 56 4850 Lee Jeaa
(L g it 4y 27) (Bacteriophages): LSt SLadY - ¥
S SLBY e S | 1 Sl It Sy o3l A1 901 Galatt 38 DNA G Gle ii Juta sy
S5 Caylalt ads B bl ST ELAN 51 0D S Jagpaadt (e OIS ABy ¢ ( sladi 0 Phage z )
G ApSE AL ey SAN Sl dndle (95 ey 4 daus AD g BEy DNA (e
A1 Al A pSdt AUSIL vy et Jheall e AaES TY Slige day A Jas gl dBy L el
ST A S BB ) g el pa S g (2190 Aspanne gt ) Le Gake O i glt ey o A S
- gl Sl e
el B ke i W SO0 (s laad 5t LaS ) padengll| S 55 B Jin s DNA 5T by saadt ey
DNA a5 (8 Jb ¥ Sy S I S 53 B ks B 55 9 51 51 LS ol g 5t
Capm (¥ JS3) Rald A0 ot B Addadt saa(Chase) esddy (Hershy) 2,8 Jicur a3y
Iovacs @3 adialt St puSI (g | (o g ptl! s )3 9 pliadt 3dee sl g pudlt DNA 055 LG
S 13 B AL S STy alad) jpdpdl) e US S ALSIL Ll LSt Ran lpas ey pedl! 109
Ol s B L il g ped™ DNA S 51 3,000 000 g0 Sogldl Al - 30,0500 LG £l g
38 g redlt DNA o i LorsiSd 1 ugpndl) 50550 Jivda @ Laday « A 0500 At Jiia
- Bk Sl pu o U 1 WgaBubagy s IS0 At ) ey S0




TS S (Y I52)

G Y e Sl O 98 PN e S | A kel g St Jaandl) wajladd e pLY 1y
DNAL Sa 0550 - plady o000 LY LSSy dualad)

1 I 1l g i it gl Sad e | ol R | SULISY e Sl G 200 U puadh LG Sl Y
TDNA (e 35l St JS Ja

O S o LS 0 B DINA L Doy sl ey 1 5 255 AT 1l 138 e Aol X1y
W S SAe L S 28T LS Sl g pudl) 008 O W10 Sleg pudlt 208 B 30130 32kt 38 RNA




38 DNA 5 a5 oW1 G Capa i G301 Suialt Sl Jult 6 9 e g BLd! jgum (0 | phen 146 S 950
a0 Blua) sgue JST AD1 901 alalt

Pl B DNA RS- T

ADNA s 40150 e 51000 Slade B 20190 saladt ga DNA i Jle il gale 4 Us
S ol e Lk < Augladie W0 g (plan ) (e ) Sne SOUST uctaadt OB (e Al o1 931
- Raglaia s Ll g LGN £ 031 ok B 55 g 0

e g o G el (e ) s LGNy Attt LN B DNA 2as W5l6e ey
At L B Gaga palt DNA QS el Jalad ( gl ) dpadadt U1 8 DNA As i

i e radie S 595 O i 1 S pradie e S ke e 311 (o L skt 3,00 5 Sam g

Lkt e US B i L 2313981 330aT1 5B W1y Ruhanad! Aglindl B 3390 pall A1 3901 Slaglaadt

R SS9t O Gl Agm ey A1)y 30eS Jams (gt OF hls Lae (g pad! ae 108 GATSY
L O Bty S50 G DNA 5550 Lades OGN Jin1a B ) salaly LS 3alely haa

Slaglatt Jass DNA 5 jlie¥ 360 Gusd Alsi IUS mael ST 5530 e Slihauadt Jo1 gl Jie
DNA e 50 le alt Aglone 8 S LY Ho il Jalily « sl ualadt 201590
@ ALEN Slaglaalt HLae ¥ B 2 5 20¥ DNA s oS 330 pdgapisad iy A pised pgy
el Ha dadall e SO
Sl 93 e HSa + SligKe AID [y 55 a8 9 IS 5 5T g SN 9IS 30t e DNA 55 - )
At L Ay 5 Rl e Sl g1 30 A paina s (DN A) S0 588 5.5 Wi b (deoxyribose) jpu;
Aadlud Ayl g dad )5 ey W1 Asaa 900l de i@l (e S gy Kt B Realil S90S 550
Dot pudt SRS ol 5950 B Aam 950ul) Saslilly ¢ urladdt SE1 B 391 Sea80 350
Slaiie a9l (C) Cytosine Suisiee ol (TIThymine Sl a1y Aatadt 55 Pyrimidine
(G)Guanine. 0ise i (A)Adeninescuai | Haalsdt o3 Purine S sl
Alladt Slawpdlt e pane O DNA dassZ 3 Saad) leday Shid sulS ) dad 5 eis - Y
P AT 1) 5925571 555 e Aad b gty dad 55 Sk 9ulS gl | S5 B 0 @y 92571 5300




e JSb Al Gllay Slhupally St ad JaLiy G Jag,ddiy (7 JS3) RS0 3455408 it
) 0925531 3500 M po Adglle Sl sd A pasne by i 33 A1 lnag SO lale sud JSugl! 1089 . Sliusgd
Tl S50 550 Aad pe Addls OH (LS 5,0 de ganay L G | e ulaind! JSuli 8 0
O g il e 505 LD ottt g el o Lal L 55 W1 A1 i it S B
Sl gh S Sea

ST I HEY L ghans 5t a1 e Duagionalt okl 3l 9t ke 395 DNA Slje U5 2 - ¥
le S50 S UL Agglue 3555 Sl Gle Augionall TS sS el ddey ¢ Deesldlt Slo
G = CA=T. i Haisasudt
Capm (Franklin 550, ) Sl 301 Sttt e DNAL L8380 JOil e pS ) S0 o ls -8
ALE 21 By 39a e DNA e S palid jpee e Jpeaad! B X Aadi 3gum ALE0 Cuadinin!
e selag Sua X Aali COLT wie Loy Les alalie oS 53 015 SUG ja (e S ey IR X Aaldi el
o S gl |y (SN 50 Do VA0 Y ple By - et JES e Slaglas glalond ey Jadl aaied (e
S (helix) i g2 of Sa e I8 e alle DNA ¢ O Gadll S gl adly . 3 Jie DNA
o s ol g )5 JS 5 e Sl a spealt 2308 Doy eS| daind! Jple e Foielale el galt 9SS
g1 plad OB U3 Gle SaMe y - i1l g A 3 0l el gAY 93 9 o g1 e Bt 511 Agad!
DNAL (o dagsd e 381 e 59550 G Jle Ja

Bipee B A Gl Sleglaat! pudyl o lalall o sy Blew Iy DNA g0 5080008 5500 5 aay
O DNA 8,30 Jgdie pigal ady (oo 5543 (e Jol OF W1 DNA o oS ,3 (model) paga
A LS Slad s ol sl e pagaddt 108 oS 0y (Watson & Crick) 2,8y Sudaty Slatlalt
AT UES ) mladt Sl 53 A 3 o0l e 1801 Jiad Lady « et il Diliaw gl | g H5dt DEd Sl s

B A3 )3 US By paisiaatly Ua e otaadl (o0 gl (osadlls Uad e (oadaa¥1 (e Lata 13 0SS5
U US b A 3,001 datadlt plgll dadi Sy Oatea il 5e i e @)WY dsigdl (e i dm gl
O il | g o) gndt S0l Ladisd ¢ Sadli g Hudaa W) g OUagt ) i 33 Saem A 93k Jagl g 50
sy dad 0 A1 Ak 3,201 Aetsdll o £33 JS Of Coamy (¥ JK3) A gyt daglyy 38y
Lglade 595 aludt Sl )3 o e OIB Sl 13 oy o Banty Al 13 Sukeld Ll gdon paadd!
DNA e 31ibel Lla Saadt yaaas (o ABlual! udd e DNA a2 595,




OF S g pantaly $1) R 9 50l A1) (o 35 (oad el JSE R )bl gl 9501 595555 STy
Alealalt A lalt Slia sdl) Ao panne 51 aas 35 W uSlas pusy B Lasin | 5950 DNA s Jlagsd
7 JSE) S laalt S plalt i 5350 DNA Jlay 3 (8 puladnd! 55t B 0 @l 5995501 353

dag p A0 e AR S B Slad palS g i e g Susmng ( Judang ) il JSS DNA @l 51 1uiniy
Jas OUL Sl 5 S S350 ( Ga3let gl ) widsllt Of Suamm g - DNA Gy5ie gl gl 59500 gl
(8 JES) pasjalt gl ddle Gltas DNA o 5B St Lagaay

| DNA 85 (r J52)
g AN (1) s




DNA aelad
oo Jua¥) Gade Al S Alh S 0T A b DNA SaS e Lol pladi¥i B A 1ad ol g3
S 341 53 7 93 Sl Bl 50 a3 O 1 58 g ety (e S ST ATy LAY ASTL Aeali 1 A0 50 Slaglanl!
e Al ) Sepd - ABAy A0 Sleglaslt Raclae I HFar Ay Sle Gt - DNA oo 2y 2

dag i) FLOY AU Clepladdt HBss Jauyd JS B OladaatS et mlD O . AT asind Gl Sl
38 Jad ) L0 St g e B Wl g 0addt et gl w518 13) Sad . Jalaa
A g iadd) WBde !t 3B wadd 33 5950 gas SIS 00 Jau )80 dalad ol 5. A-A-T-C-C-...73
o o (St Laghe Ll 5Ib . paadt Lapaans e DNA sl b St 3. T-T-A-G-G-...§
<D e ASEI Gyl Soe el 6l pe b e lalad! ALB G0y . Ane WIS Jauyd POV LSS

DNA e lady Oles 3N

LAl

DNA Gl (o) I8
Oealy faddt W30 STy . AUBY B SUS gty Slas ¥ (e dde Jolld Sl DNA fud ity
1 o e Sgas

- Z99 palt o plt MLATH S - )
O Sdlag A1 AbolB F 93 jalt i g1 31500 Gle LTty (DN A-helicases) cd st Sy 31 pedd - ¥

Oslag pAI1 B Ay all delgdl! Sy Baga pall Akum giigl) dagl gl puy Sl3y aad! Lagenag
Lo i g% . Bubpan S1ikd a6 9.0 o Asaan 3500 Jag 35 S50 (oo ! 301 (ST Laguinay o Ladbalalyl g

(Replication fork) —ieLailf 4< pd anls i oy




Aloly Sihy Sagastt DNA Qe i sUy (DNA-Polymerases) 5 ,eldi Sleyjdl psdd -7

3t palS g AL i S 5+ ekt DN s p 20 "3 200000 01 0 1 g ki 1 S gl it

Ao 353001 Bk LB 0 5D ol ) 0 A 52301 Bk 01 29153 5 W g1 W st | g 5201 0

8 JES ) AN eyl e Fage palt

el day 30l o Jith 2aly ola3] (3 Jans (DNA polymerase ) & bl a3 of i paadl G -
230 % g3 31— 5 syl 8 wan day 35 K4 5+ 3 a3yl 3

8 «— 3 olai¥l b Lanaal ol ool « LS 31 e 90 30l DNA g (g pbs o G S5 & (e LS 5 -
Bl B alad¥l 3 ol paSladl slatyl 3 da i Ao g1 il Jay y1 Ly

Al s cpdas 50l Y 3 olad] 8 Gl 23 DNA 0053 aip duad o el gl 3 35] Joay Laiice -
(5" «— 3') La¥lhy,a0 5

@l Ol dua ¢ dag 8l g Celuaill dlee (3 3SR 20 5 Y6 «— 3' llall oy 50 duaillyy -

Loy 55 1 S ol Jay H0 e 3 Algdll ] St il i i Vi g1 g 3] 5 )00 iy 3yl
caay Y o3 o1 ¥l ¢ Leading strand (aiid! ) Sy y5 a5 (34— ) sladYl A o

e (8 e— 3 ) el (i Jamy W5l i o iy (3o 5 ) pSladdl Y oy yil) Apuaily
.yl day il
(SIIS5] Al (s (34— B ) slaTY 8 8 sta plaf A o 3y o dag 5801 e fd -
Tt 0l 133 el 2 anall Lgadans e 8l il ol Jasi i o5 (Okazaki fragments)
A1 ys2) (Lagging strand) sabidl 1y il 25 <. (DNA Ligase )
o) Eling 43Sy aaad) Jay i e Jand) oaa g Ty o diSay ¥ 3 jsail 30 DNA pa3i) & psiall e

poiks g JS i jas RNA O B sl Silaglid Jany 090y 5301 Primase Saadloall pasls L jag g AT o 30
L Ll Sl galS gad ABlaly 3 saand gal) pa 30 0 oy &S QBN Jay iy Jasi 5 Primers (s3b)

Aa) g 3l sd) pa3il e £ g Al gy (5310 23 A1) oy Cppaadt by pdil) gaad ay O dagy
Lga Yy DNA <l gl gl

DNA 50 s 055 A6 a5 33 s Sl 3390 B 319301 Sl B DNA iy -
L el sl e Bl GNT gl cilia ade IDNA A iy s D plalt 1 add ls don | (e ey

o e gy I AT O Y e e o USE e i g DNA o 510 510300 S g B
DNA. sg o frad i e Sde iy Aadl i Aalinll 030001 o LEATL Jealy o5 ! 100y .




e Ladll &S o2
alial Jay p2lf

R ety

DNA Ceels ()

DNA Qgse 7 ol

ALY Sl g S 3950 Asle SLS e ) Ol padps JES Sle da ol S R gl el SLE a1 JS
o Rladt At Jay ) 3315 o RO A pae ( Aggpilt pdlam 1y . g oty LEIIS 55,50
Coeitpmy adaal ) Agdaypes Baeld 80+ g O pidy S o203 e DNA S20Y ) A0 Jinia
dagtglt S She Jaad 3yt GY SUSy . ARt AR B spagadt DNA G pes JS 430
oo dadally Ay 5 SSes DNA 518 203 0 ABLLY ) « Rladd| Sl ySadt dag 3 201 Apad Lot
Cilaplant B i Sodong 3 5500 DNA ssia 8 Al iy plad iy SUAS ) ALl SLS ot
AL DD 3 B 6 el kS A g B Law 4 B39 gl
DNA B s ¥ @0 W1 paa IS DNA o ey Sasd G010 Skl Y1 DUS 51 @l pg U5 ney
Sl g (o paliall ALILAT Lai o gl B L 5955 RO 31 1 W) pl JS S0y 2208 0 Aeslind
Slas 331 gales ey DNA s £kt Ao Sand Laa 331 T+ (30 e panne Jallll Ao Adle 5 iy J1 530
S g Seaty DNA o S0 AWGH Aalaiadt Jjpall @215 B Jaad ANIDNA ligases) day




Al e et B Al dag pA0 Gl Fage pal) UG ae g S0 S IS sl W aed
B e p e S e S (g A0 90 Slagladd! (e v 39 g Gle DNA I3 #Sat addayy
el UGS Aedinind O Sled Y1 SO adalnd AU 593 Halad 001 Hals dae | SIS Ldlay oz g3 sl
OB Oala 3 L00 B S 131 W) A Dla) (e A0 JSB U Gle g (G dau 00 Gle aga palt L
O ke Jau sl 5y Al a3 Sy pudd) laadd A0 Salad) G853 L A DI By adpad) el
s ey RNA das sl (0 G0 e Ly 5001 (513880 5! e 8l pe Judas g pelas 20y . RNA

- g ha g A B! SIS 513901 LA Uigam sing £33 31 w010

i

3191 L 9 3 DNA

451 U ypum 1310« Lane o35 MG 9330 ol F JSB e 3 310300 ST g1 8 DNA 5 0,83 5 Gme
Jeos! maiis Jai 152 Jle (Escherichia coli) 5% S Wiy o LSy eladt DNA 58 o5l
s Ay 955 ¥ e I W1 Jeas Y gl A pIS1 A Jale Ladas - e VE ) Algle
A e (o ¢ e 1 Jead Ayggd Adlale Jiondd O pe Suke el le 50001 5350 DNA
(V J9%) DNA cieliat xie fay Saal g dbais 3 A a3l o AR o o) 108 Jualy .

Bpsialt DNA SUujia 0 381 3l S iy Gl Satod LiSd! pams O Gaw e 1) ABLSY Ly
 Plasmids Sawe it ael gale Bllas a0 0040

A o 30 DNA @ Bl 5001 Sl udd B (g 5300 palt St daa 31 A, S50 LN Las L

oA A s = DNA S

o i | Sldtaa Bt (g L2 pukipS el
AG Al (31t Oldde Oluac)
S LS« 3t Sl gl B Faga gl
et L2 B Oldga )N 29y
Sliae WIS Loy (315 OLaGs (e)

e 959 292 99 2aals W DNA e 3y 000

- lgae
il ngd’d")"‘y‘ A=y DNA iy (V) JS..'-




B gl cliia A DNA s

S A0 B iy he JS ) diiagy . lgaladit ¢ LD 3190 Sldde LR B Sluiuall jglad
el dad yug Sl e Bhe Selady Al A W1 LAY Dt 1 A le dan i e ey DNA (e sy
JS o Aaglaie AueS le 5ale aimn S0y (Chromating otey S0 e b GgSe S g 2! e
Aigied SUS g of) Slshsall oS3 (B JadS G SUSesdt meddy DNA 4 55501 pe
GG gl e Fadone Acgasw Adgiugl! UG gy (nonhistone) Adgius ,uéy (histone)
Odenaly  (ArZINIne) e )i Hudde @) Sudaasd! (o 5udS i le 59000 (Al y 3 psiheal! AuaS 201
PH G 1)t oW1l Sudaa¥) Susnasd! Suigd (R) 3p5iav Aepanadt Jasdy « (Lysine)
S OB Faga pal) Dlausdl) Oleganmas 39d) Jad )0 48 IS Glay A e Clnd AU Salal
Al 5 i lag )8 B A DlaaSy Slgtag! da gdy - Adle DUl Gle saia 01y DNA

o Aaliine Subade By D3y« Shisdy ) (o Ruilanio jud Aepasne Asdplugll pud Slisd gy
B L) 1393 caall G ( 3adone €150 oLy OB U0 A 1 ) RS 000 SUS g 0t ey JalS
131 Lo 30d 201 Aua il SIS g ot s Sl LaS . 31001 Jints 8 DNA 5o 81 a0 a il
N al SUS 1y RNA L L8 pusiice (DNA Code) DNA G a2 cos

DNA o5 £aajalt o sl 2B S50l 1 Gjgeal 131 i £ Gle Slad D Aadaad| Aot 59003
8 pud g SUplaglly « paa ¥ 1 @ slo Juay! pand! pany 31dlel Lle Ol a1 208 Caid gy i JS B
Lyl g1 550 01 g Aalindt 5195 s (o0 A Alsglalt Sl 2000 s 5 A plal | (o8 L g 501 30

RTYCRL L e
Jom A2 hsalt b DNA a5 g S80%1 il gy HluasSpad! Julodt gyl Aaly

i3 1 S350 Las (A JS3) (NUCICOSOMES) Srle gur 3l 5l (yo Slilon UigSn 3 giangl! S50 T pasne

A gl Ty Vit e sealug 6 e main O Suals 431 W) LS eyl DNA oG Jte

84 bl Al g Afilal) ile o olS gail) 0588 Cld] IS e il Cila gu 51 gudll (8 13¢5 <ol 5l
a1 (19S50 45t e A 5 LA g3 Al 39 S B Sl oy il S le 5 5
S alag sl oygn Jly ) S gl (uaSall (pleg Sl CpeSil il gl bkl 3
Oty oll Jaa o ey JY) audaind ¥ Allad) oda o DNA sga 0Ss Ladie g ¢ agasas S
sUal QIS DNA Jans O 08 Sl geu 18 5l Jay pi (5 gia ) BYI o peaill g LI 130 BB

. RNA sl DNA




E.JJ:}"”NA sl =
skl ddila la go glSad Cnlea g 55

sl b
ol gia ¥l

el Slaas 3 DNA I LG ol s (o A) 52
it (§ gl

13 (Genome )l ol aue) Adidl 32 gl DNA O Ay cidadl Js Ao sk
LAl

el A D ciladalll Jaay AT ol s (Oplg ) £l A D el e idiad) Ga sandl
G ERNA (A b g g el (B Jaa 535 oa g F RNA #5030 (A it puls 52l

O gl el el Al pabaal) Jaag
Bl Al el pline Glids g RNA el (F A gienall il Jidd 319 cibdsi 3
gl LS A81 5l 5 AL i cladad JaaZ DNA O los Al Lawd 08 516 cidda
Ayl el 5l RNA ol 3,05 JasS ¥ DNA #1531 08 5 48 (b A8 dpndl Lais 5 )




3500 DNA

10 Sl LR JS 5 Y10 5ale Sty Ay Al (B ! S ional | Slian mlias do o5
A1 g Lol 301 SUgaglty pagesas st RNA ¢ UG At SUG! fud e Slialt 3ale Jasd
A1 L) o g e Sl 208 Fud e dudall agay OF papdd OF Galadalt Gy 3w Slaesy
o Sl gngl g Sl g g U

8yl g3 S DNA ya 5551 o 38

Do ! S gionall 5B . Oluhanalt (s B plal dic 330 galt A lalt Slasaad! 1 ABLSN
62 S ol Ak plalt A e b o - 5500 03 Y DNA 50 5508 o BaS e g 519300
sl (i 5 gimalt B DNA Gas 51 W1 390 ¢ lale Jaa Y DNA 3 5100 508 3. 00 SlaslS At ja
O dadd 3 psies AsaS O g1 ey G950 AN SIS g 5l 3 g1 L a1 (OIST el ey A3 @
251 0 ey JUAN St ey« S g 1 0 Ly 3500 Jamnd 1 oA O gudty S e S 3 DNA
248 5a T Jalad DNA (0 aS e sl $9500 Cum el o o o1 o e g u S
< Do g ) o B DS D (9 oL 5955 O gaandt 108 O e AR LT B Ba g galt Asas

s O el LS | Lo 5 Olsdalt Jadiad O le Jand 3,00 & Cund 50 DNA Lo 518 Ly
ks gLl o3 i jatg (M= RNA) oLy e Taw o o 31 (8141 ) D150 243 DNA Glalia

- O JS Ay B 25 el s Promoter sl

Mutations i yalal!

A L Aigae Sles B AaSniall Ad1 01 Jolgal! Ragids B ik Wy 3 kel iy pad ey
Jha ¥ e le Q050 e S 131 Addin 5 pdlal!l el y o1 SIST B Dliual!l 208 padd dle i
S i) Ly A0 Jalall iS50 el Aansl Sl AN B pdlall ot juasadl) camay QA
2ot Silias 394k T St pakalt i 5333 5 . LTt Balety Sluad! J1 e e gl At 200 e iy
e g Lae wdal!l 11 LI 3 palal 5235 udy . SLadi B RGN SLASIN aag Lo losd gl po




« A gt B gadd
Oy e Aalal ety J gl Shadi ¥ O R joll Ll g o S il ) 5300 1yl e 5ol Ly
Jo i 55 dadad By i ks Jam Y ddd . K el r B ASEias SIS AULT adad B COu § pdle U5 ALl
D01y S pthadt e Blad mlals @l g it 18 5 Coen Aabl Adee £ 8 pe g Ragda 3 puad
 ANCON 55301 marly b pad AbelS A e gie TS G 3 pdlalt 0b Ay 350 et udy  Ae gy ialt S

e 0 30k 30 ool SIS A Db 1 UG g g padt Sttt Alad 30

vt paalal! § 1930

¢ el D ) s g 1 S el i

¢ Agdamedt ol palalt - A

At g i) Al 1A i )0 B i) A g ey o SN o 00 B S il A S
P 108 oy g e pglh Alie [0 00 (3950 N AL GBS0 Lee . DNA o B
S e (B Sl ik By ¢ il () 5kl d 1 5 gl | [t L Ll g (il ST S )
ol S35 S o A gl e gh A (Bask 08 ) Sl ikl G By, 500

¢ Apiiall o ylalal) - ¥

'+ i sy S palall a3k Sikon g

ALUETL FLIY s A 580 g dea Baly ) pali U3 ey s Cilduall 2 B sl ()
Ayttt LR g g0 b (44 4+ xxy) ALIYS Ala B LaS 2 daly Awa o Aottt LN 6 o o (559480
LY B alduall e delabh 85, (44+x0) S8 Al B LS galli saly fua o
OBl (pas Jaolih o LEATY (eSS Ak 9) ey et | pladill g ST leg 501 Sl paal AgniDd
o S L OIS S B ST el a2ay(Polyploidy) phcalt cae i piid (ulasld)
(0 VY e OA WOY DEGT) haealt 3uaT) TS g s Abgpaalt ST 50 3 peeS Dsenid | St
095 e JS O 1080 Sugus Silies Ll 210 Lgde pling  pliat! B Slshaal! e LaD Ledde LU1hy
bt 351 IGIY sjlinei 5953y Jplel S S95ad Lo guig 2351 1000 950 ¢ 5uS1 Suiay Slias
Wiag (O 1) ol plt 3allt T3 4S1galty Juaslonalt 3o 53 Lllo g3y - Sladlly Sla i1 Ralingy
Ul pad g Ayl pally 5 0aSdl g waially pLAGH ) uadl) g ladl

O BuBa 53195 3pa g peinihs SN gas) (B edand) dadsd OY SUD GaUAN sl AT O et By




ARIAEN Spa AL gl paay e oy sealiy 1 Rsedandly Apacad! Slsduall Sa JS 2us
ot § Sopt 3 VAT i Ll ) e g i WY g k] | ddnd o IS S il S 1 g kel
Jide W Laigs

O dalad Juadll Ladie huall g Ghe Slisad! ool 53 puily 1Slghaall wolS 3 B 3l (w2)
el le ipliall aagl! B el alag @3 VA ey eith Jpo iy pladi¥) 6 LD dacal!
rkisal| 0y o jan i gi o pa 9 lagiad o1l ulilale ek (ki Jalidy ud LeS . pdaalt

Gbadad! Slhal! dale pglad a1 Sudandt SUB Al LN LY B Shda oF O pdladl 308 asesy
SIS N At SLOMDY A6 oy (Zamete MULation) Raseiad) S alally peilt 108 B jady
B Sk SN el e Wi Lie )yl gl  Apamad! LSNIH B 5ttt ki b LeS g1 55
PIED I SO B egad 381 U iy paey Bpacad! 33000 5ol 108 pasy 3 lall sladi
s el Sany 21 Sl e Raline Slhe Jasg Salall SLAN He daas 658 LD Sos i
g L pa Bubadand! Rkeal| OIS 1) Lo pnie 0 5US | g 3y g o0

13 palall Lol

i A Wy LW | 3 (193 RN 5 pdladt LoDy A0 ukonlns 31 SIAG (5955 B 5 pialt
o SO Jausd A S0 1 ASWEEH 5 pdlalt Spuon et i g | SLIIT 25 B
o AdGinal! Adleal SLS palt 1 ABLSNY 138 AsSH AadN 1y Aisandiad| pd AasYS
oo o 1 gkl Ak B Lol 1393 ALUALI Dot phlal) . o) AISH g oy

SIS Sl B Rupd po St sl Sdndd SLadWl st A1 S0 (6B Widsianat It pilalt Lal
bl Ralip ufi Aali o o Al 10g) Aacdalt B 35 g pall ot galt S5 B SLadW 1 Adblay dies
(mustard 2as Ja,500 S A0t 3 galt oday Hlud¥ ! pdinian B LS damadid' Jgd dal¥iy
W jpacs SILuilt B Aatlaalt ol o a3y . 8 pud g 395l laalom o COICRICINE) pamal 45313500
Skl (o i Lt 38 e WL 59500 ot Al T 3T (T gay Analidt Al

g aB0 98 Lo e AR L3N O b Agd e pud Slies Jad Wduisdiaalt S pdlalt iy
LaS 390adt o A Lo g kel plom aleg 5 s jhad S5 AS19B Jlandi (gD I 5330 A1 G aal
SHaldaall (38 5y leaS pllit Ll 3oud g ApluldiS Adds SLOIT O pdle pli) SUIS (Sl
i P




BEEHMEIE

G
]
G
G
A
U

Fy
=
=
Vo=

1 Ol HalB Ilal! 5550 Ol G Juadl) 108 A3l B
- SiliaSg o1 £ 1930 B yaliym

RNA. $950 paasdl oS 0 B ey @

JBL - e guwpad 1) AN RNA (599301 Laandt 1931 St G5liy ®
(J g pdt -

CADLN Gl ey @

- O GuleS O glass yaly

- ALt A et i oF 9IS OALAT B paly @

Aol Jlame (B D Asadly 5 2ull p giunnd! pogae Byaly ®
< pudlaalt

o 185939 40090 Oleglaally Glaly Leasd Fll Aalac ;uay =
<Y 3,0 (el Oiliaeay Hd jusad

N







ot iy S o

oty Sl (571 gl (55 A Akl g ol SIS ! o0 1931 YT Aot BTSN B e 9
+ Lo

(Structural Proteins): .S 2N SLSg .t -

O g AN Cpsppally SN S ot SIS B Badone waS155 OB i N SIS g 5! b
C R AW 0 B e G e WSy Ol S )3 B
by R0y g Ry SR gty Aty AladIS Al Adad W (g8 SO 531 D0y

(Regulatory Proteins): daedalll SUSsJ1 - ¥

Sald AN Olaa N1 Jald 8y o1 ST Walliy Slalas o doddall wlald 21 SUS g1 o8
Al Pl W1 s A e | Jlaad 30 5 kaalt e W1 g Bad | SLOTL A0 eald | S5 LA
Wapdl b palimalt 3l Aghipiua¥1 (oo Rgondt SDIEN G532 hgall 0 13 ey Sliga sty
o e plindt g Al 11

Srte UG . gt RaLASVY B e g3 T ST g o o101 DY 4 L AS 300 Al Sy
e S 3 (o pinl) Aga | e W g ¢ Apiaa W) o lamn W1 (o (5T g pull RO il 01 e L g
(NH,) 3isni Ao pasney (COOH) Ateas 30,8 Ao pass Slo iutl paam IS oo S iy
35 pedly Jad )3 ST ADUN s pasnalt plad Jua gided 33 gl LS . 09008 350 Dyl GlaS
Gl e 330 33 Sl Sgmg S0 (GIYCINE) Suadn Sauat) Saasdl lae Laghy . g sST1
Aayly A panns o 5aand ABLYY 5 le Rl Auisa¥1 Salas W1 GIB I 9WY S0 831 350 Aad e
. Y aesd) DGR L AT (R) L8 0

Ii! Slaa 31 apamp B pad! Lpaas ae Rlpa) (ol W1 da3 3y
R - C - COCH (Peptide Bonds) duacy dasiysm olell gi0 Jolid 3 dalsd)
O 5953 S Al dpsie (Polymer) jaddss (ass

| a1asi B Bl 1 AACll DS 3 Sy AW 5ja
ol B e T D et dde ) a0 LS L Dt B Aaat ) a1 a3y pladly
Ldasy « juaad! AED s il Gland b A Rdaaslt A 3 )bl | gl g 01 GTY ABLSW L (5l g

« g ! Rklinadt 19501 [t k| i 1Ty § kit Dl (e § ped | Babind




(RNA s) da)ousJi dageid! sales W

o Ry Dk g (30 e piie sl Alygla Alades 0 9550 W3l B DNA o5 RNA Sl 4025
O Ao ganay Ailam 900 Saelhy peled 5w 0 e (4 Fa sl JS 5950 - DI sl g
o T AR S B Aas SudsdSeds Ael) Sleadl! Aesens Jadd S Slhegal
DNA fe s RNA ¢1000 S 51 W1 . 00 el Ol g S I5ab (38500 Bkaad | 5kl pulS )
"ot Lash

8y oS ettt 5 DINA 5955 b Ly il (FTDOSE) Spaa st 55 RNA 5agSS b Sty -
¥ OIS LS Gy o el S o Jodl SumneSE 30 Gle i sat (deoxyribose)
Deoxyribonucleic acid

ot 50 5 a e s pl e IINA 53550 L - D1 5l 5l (a3 ke s o2 o0 RNA S0y - Y
Dl amy B g 01 g3 e 950 i RINA SIS Sl ¢ S1d 3l 3ail) (o (paleSim s 35

DNA 3 . Lgia JS S1adpidSe0 B Adam 3 ,0dlt deipdll Lty DNA G2 RNA Gy - 7
gty it gty Spadta W e RNA gl Lt (ot g (o gl i gty Lyt a W) o g
- et 0 93 50 G sl o Wk i g i 3901 3 W)

c gt 6109 B g RINA il o 1931 3050 lay

ot 6 B ke S Ly 01 519330 o L (o paki

(MRNA) Jgustt RNA Laa - )

e Tl 58 500wy (RNA-Polymerase) RNA 3 sl o331 Jold sl DNA A Adec 143
Laduin | Jany Soam iany e Lageinay DNA Bay 128 Leadls 2005 my . (Promoter) Jasadt Less DNA
day) als See DNA s Glo muid¥ Spaday RNA G JelSe dagpd s oIS
§ e 3 okandl B ma 3N Jandy . s W1 30 iy bl RNA dag oS 21 AalsCalt Sl 308 g g 01
dmt g ) 3,0 a0 DNA el Aglealt ol duddy 3 5 olandt b RNA U sa DNA 00 Jle
Wie B Lai o Ausdt B DNA S aay 31 200 Y ddealt o DNA el ol wiie & g
ARl A LI yad dag s 201 zga e DNA (5 Of Sam g DNA Ga Ja3d o e ool oy 433 RNA
Lo OF W1 Sl 3201 | e Lagie JS Jalsy RNA (0 adiliine [oae S 1 ey O e o S (350
Aol da g3 Jubay ke Aalad fd w3 5000 9 DINA Ga dadh i 1y s o5 51 38 aiglt B St




pods G301 38 RNA-DOLYMETASE (o sty ma 331 315301 Slalpl B shor gy + o SN dimg p11 e
i O by e U5 el o 331 TG 51501 Slidion (B el AL Aig 01 Agaddt e Y
Clopanpag !t dad 53 Capm - Rag 301 Aglaal 3ubaiant Sl pasag i 3131 Syl A MRNA ¢y
o Lt A e B J1jke e iantl 1 pdalt 5550 badd (a3 909 ) e 3 B 1Dy MRNA ey
oFt ATED A Fiaat B SelS MRNA oLy Suais OB 31930 Sldde B Wi . DNA 00 e
oo S JS Ay die g Jolaalt 5l gl I dlas 33 miad Sgedd) o LSRN wagdD IO [pe p 300 gl
J g S g gt 1 S s Sk gl alll LS g g g g T oS Y aBge e g MRNA
Ay 59809 BN 53398 et 9398 iy Ras I pseall aud gt gy Sl ) gade AUG (g2
L(0JE2) UAA - UAG - UGA oo SUgags 2330 o
(Oniadaal Yoo g (e 9%a Jad ) Heda W1 e (4 Bl e 0 MRNA LSV Gt e i

PO gl | B 53 g palt Sit 3N At 95 TSIV e MRNA e Sl 108 51 pglingy

pymgai il bl Y1 adye
\

T sgas Jud

-

| cli“A

b e 3 o o,V 00 s iy MRNA g Jadasis o (1) 52
a0l 03355 ea W dpde Lo

t (IRNA) ozt RNA Laes -Y

Legd Vo g g ot punpid 331 RINA S0 91530 5 (901 009 Sl ) Srln g g 331 0 L B Jin s
A Aualdl e Bpddt (e Adlale B 31a) Sldde B Dle e )1 6 L mluy - Al dids (e
Wi B DNA 5 38 USes asad! Juaadt 108 Jasg Lesy - Aebadt B Olegagas o) S YY1 o L
FRNA e fas 30 g i 30 RNA Sl S0 B 1+ e i be e (590 51030 SLGGe
- Dlagan gy 11 8 g B 5 g st e i3 FRINA (e 2a00ee 1930 Ayl Slay L8l A

¥ ledicy . pheal 5 W1y 5 S Laaian | (SUDUNIS) Sbam 5 Sond (e A 901 A o 311 (195509
JS STy Lageay (6 Oadld [pdde g8 Send OB Dl gl 2L OB dleay LB A o1 95
ol Aules T Ledie Jolaal) gadlt (e ol Gy o e bagie JS Jadsm aby ¢ Rapon Lagie
I Bl g LA pus JEIIS D ¢ )0 phal | I e e gt 3T D g e e i g ¢ S| B il g el
« paumpad sl Sl g Sind ddieddt Sldgiey FRNA e U8 0050 Sua 45801 Jinta




t (IRNA) JBLI RNA Lo -Y
1 AW (e W1 Jasg a0 IRNA 38 555,00 6 s 8 25080 50 RNA Ge Za0 gy
palan ¥ ) Wiy ¥t paesdt dals IRNA Ga el 80 iuel paas U815 0 Slagugas
o3 IRNA St 0 IRNA gy (IRNA (o 90 50 23851 1@ 5050 5,A8 He 2380 1 L300 At

DNA ¢ 50 0 3t pudli Gle e g3

Som (Y USD ) plalt JEAN uii IRNA Sy U3y
- PR T1935h Wi JAlad Sl (95 o 53! (e o | e | AZ0
- e gt e Aalone Slalie B acigall

el B 90 g IRNA s Sle Slaiige unyy -
ety 05t A dania SO0 38 J Y1 adigalt ol g
deish SO0 e adpalt 18 59500 A el ¥
s et Ha 3 tat e CCA

S0l el ) B

B0 0detpd gl 30 S 5339501 lGe 8, Y1 adaally
poeess g MRNA LS e e L L mRNA SLga g8

pews MRNA 5 IRNA 0 S350 B0y Susg Su

OaasSl slas
GEYENA A - Adaad SIS B Al e

The Genetic code 401981 5 ,all!
s domi e lginad 13 STy MRNA Gle SLAM B 143 pulS 3l 1315 o0 A1 3901 3,480
Al dade Ao B Al pales W AS I a0 S pawsas ) I MRNA Jaziy, DNA
TRNA Sl L0 1 e A panalt S5 9IS 5l 3ue gdle + GY1 J1padty . Usme Lidi o 03950 501
§ el e 5 Aol
1A 1S 3 T 5 S g 5 0 L o e o5 Liliee Lisel L (3 s ST 51 g el (3
Dy sl Gl saiad A0 AAG L2 Jley RNA 3 DNA e US oL b Ji 5 Jaid
e e JS JuG Al updie USAT 51 Cam S a8 st e a1 gyt sday L Audai

e Jdadb SLaIS au )l aga g had S GY dan ty e (e Rl S (5950 O (5 Yy ame el e




Ol Ballyy dadd Akl pales | Ayl e etad B SUS 1y AGCU 85,48 55 |
S 3 13) Amap¥1 gt Y U3 g (a3 A5 9418 5.0 ) JadB D) e ja 8 H950 O e W SlalEN
QIS jui J3le . Aaline COAON 5,45 Al 11= 71 Jlaad lae 5edY AiSed! S¥LESY! JS B

e (S1aSputSs) g Aag 1 Sy 131 ol 4 S g ol o B Jnuld 1 Liisal Linam (33 pal
ol e ST 5500 RS (agS A lond! (po 381 100y 5,00 At 1¢ - T G LG SLA0 JSS
ol 9l 5.0 SO0 8 DNA 5,528 AU 5 050 aaw phueld 205 Loy .

SRS 1 Jaeagtt S W1 L RO 5,000 Wil AAIS Wal D800 e 14T ple U ) Lay
S3A pansg 1470 ple B A! Jaeeyl! @ 4B DligasS ! lgsde Gllay U1y el paas S5 Al
B g3 T A Jadat 108 B SligagSll i Ak Se ma () udy ) Jada B Sagege Diligays
B Fasasall U ae aeisd JAIST I SladstSeat e DNA 5,82 5135 Wi . mRNA
Galind s il 9398 TIUS 5 LaS © sal e JST 5,30 (e 2351 LS O Jgdand! (e gl LaS « J gt
o8 33 Jlaad il 5 g st ¢ s A (UGAJUAAUAG) Slgass 20505 (AUG) ;b 5
Al e Al 510 5 g0l ¢ Ly AT ke CAE5 O caan 31 Alailt

oobas W1 udll O A0 150 Sliga sSI edd o Laaes (Universal) dele ol Al 01,901 5 4801

Chad A DU gty ST g S ladlt s L psdSat JT1 Sl pudlt o Agadt SLIEY JS B Al
SLES Ul )Y da g Gl OV Sage sadt At SLOIEN S 5 e sed Juta 108y . OV e gl s

A8 00 Al e




First letter

Second letter

UUU UCUY  |UAU UGU u
Duc FPre | i he Uact™ |use Jasiie
UUAY, o, | UCA UAA Stop|UGA Stop| A
vucSl® |uce] |uaG stopluce Tp |G
cuu? ccu) CAU]_HiS cGU U
cuc |, |cccly, [cac CGC C
CUA CCA }Gln CGA [N A
CUG | CCG A CGG G
AUUY  |Aacul  |aau AGU u
AUC Hle |ACC |, Aac JAsn (A5 Jser |
AUA _ ACA [T | ARAY o |AGA YAy (A
AUG” Met|ACG]  |mAG AcG M | g
GUU) GCU) GAU}Asp GGU U
elc,, |ece|,. GGC gy | C
GUA GCA }Glu GGA A
GUG | GCG | Sl GGG G

BB e W (1 o) Jodor ) ol padl J g

Protein Synthesis Jpog s 3uloes

S MRNA o500 (Sub URit) 3 pshe ppapas) 3o g Sond Jaud )3 bedie 50 9 a0t Galdd i

Third letter

ool IRNA o giad 5905801 aldae uaigdpy 35 a0 6 o iall 52 292 54l g ALIG g s 9398 gl

B el e I g1 (Methionine) bpdue ol paesdt paas 2000 ) AUG (9398 go Sl ey
(7 JES ) Bobadt i pally 5 pasS pgpdy S Sl dnd 53 (43 + (i 301 gl hgde Aluades

ahye dule Gllay A Saadpalt s o e 5950 AUG ot (9058 51 AL Sias D0 Ay
dgie Al a3y (AMINO-ACYIA) (A) Joul sisal adpe asle Fllad 1 V1 adgadt bai (P) Juace
il gl &30 S0 59550 3590 B W aZu W1 B alndt

o

L URNA DU g 30555 3 050 anbndSlalgsn ppapas 11 e iy



ohant! puay Ly MRNA S5 e S 529800 pi IRNA 59098 aliae dadyy - )
el e Al B I el pasdt IRNA £ 5ot 108 dhasss 501 )
Wayl ) 50965 ade piiy g0 (Peptidyl transferase reaction) Juasd Ja Jeldd Sypas - ¥
Vg Byl bgn gt ) Bk g Samd Sy 6 pa O B)lis JE AT 108 dalls Sal w1y« Aadsy
P afse i IRNA poay S0 AaniDy dgasiy Wyl G0 Jo¥1 a1 plasd! dag p w31
e i1 et Jasmgd I TRNA Ll i Uidipaion Jadily d g pu g o) 309 L2 500
e A gt JI SO 5933800 S0 Agdaatt 228y MRNA 31001 e pgugusl 2pady - ¥
MRNA (5255 ceslia IRNA (e (15358 sliae dad o S 01 550 33901 100 @ < pguagas !
Al e dde At Ja Ty ¢ A pilgall e calial) g gall 1 SN e Glaasdt W
A 35 e I TRNA (055001 130 Sle pall dgdadd ) W1 ey
s (il g 53 S0y MRNA Jle iy 59298 1 P ) o el (359 3! 6 Uiy Aglass iy
iy MRNA 250 pgagn 1 Jazg Lae iyl (92955 dad 5o (Release Factor) 351 Jole
da pi i pgangid >3 o MRNA (50 (75) b Sadt i 5 Lag . pad! Lagaing 8 pgasgia 11 Gk g

o sae MRNA oo Jeals Lo Saley .« 530 ¢ bia 1ygu 14T el 5 pudass pgan gy Subn § Sind

e Ldie dule Gliagy . MRNA Jle o9 e Wl 201 (i IS e 520 0Lad1 ) et 4B Sl g g 11
(Polyribosome or polySome) p g s







Molecular Technology

3l pa Dt J 56 SN S5l (o el | (353 ) GokinD BaS g a5 A e B PG g
Bl 2l o O LSy LS L Rl Al 3l A0S Akl b 13 B e ) e [apS g b
B 30N Gl Sl oS 50 o Wjlhe o g | LiSias LaS 0 Spaandt 10 (0 S 9l 0001 LS A paad
oatan Y1 AL A ae e Liad Saand! B SlagdstS 5l ol (e LS paey o Adme 2181 Sl
Sl AOLO LR 1 Al g Sl A 5 538 DY L B 51 Ly Jalaal! 5l ot B et
- A g

(Khorana) G s 553 1AV ple a8 cdladt cansm DNA S oL S8aalt Soo SY el 3y
Bl Jalaadt (pe dptall B O gy - A pSy Al Ji1a ) Al el Game 511 (e
g o 33 SO S gl 3l D e 9o DNA Ga il das 5 £V Wiana s SSas

A8 Al pad 21y s | L o oI D 8 AL DGl

¢ s bagh g yliZiny (Genetic Engneering)

o el Lo 0 IS DLl

S99 paaml! Sumgs

et gAl1 dag 53 TN At g3l St 01 €3 21 - I DNA s 350 A3 gy ie -
« O g Ola e Hliag pS (5p5iay ¢ Tad jalt gl (Gl o B A 91 el

G te e SN Wlom I Jpamg? S Jaad 53 kel Ale oW1 510 DNA 31 2 js p20a iay -
RNA 5 DNA 5o 00 i e 5 519« S i) 300 193 50 w9l 5250 el dag 35 n dng 35 JS 19153
« RLUCA et i1 (8 3 ppead ¢y SlaglD Lagy A g 131 T334 dag oD g5 Lagifay

OFady A g il el 3h SlalD Gl JAUED) Aa 3 Gle Salau p R Bleadl AL A -
vl B ey pEIN et Ra 3T 350N ke St pulS gl e pS o JLaTIY1 Gul uld
o Laghendd Da )00 550 st ylddia 31 5 pus Cpadas o201 Dleall 545 SOIS LISH




Eo5e gt L1 B Sugle DLW e RNA 5i DNA I 30000 Jas s 201 55ud plabiol (Ko
SADE [ Sl [ g0 ) il [ skt (ot B gl | e W1 2 e ZU3y (Jagli 5l ) Suana
R 3 3t g g U 3 et 1 i) prm ekl 48 ) ¢ () B 51 st 33 a5 3 ( Sle At
Do a5 n Lagin U 55503 Cpaangd e 33l o1 g1 0 2k Sgl (pu B (395000ny « (39555 Aglea¥
« Saydanalt NS

r Smgalt DNA Sletasio

ety S dgaS Y eatn) 2195 SN2 (ot i dp g i BESI) B DNA (o piiniay <
PRI Py ¢ A Y one Sl Ay S e | e ST DD S | Sl LY 2 e Jag S
ol Alpal! e g p0 1 1A daling @3 . IS g sl BTl gt i S p 01 1D e B Radialt
B PV L PSSR T PRI o~ - [ RPN REUSWER T NP TINT PA, MSr | PPt

SN SIS LalSD . AACnalt ¢ 95Y S Bgjplalt SN dgaand B DNA Gaagd pubia - ¥
N (ol A 33 D31 39 Lagp IINA D1t 988 5.0 09 G0 dgLid LS [y g (o o p B0 g gl

A3 i8S juadl! gl aladlt Oiles 35

e gad pealiy (E.00N) L8 Ho Lisne SY e Jin 12 B gl G311 Sy pudl| 3 g paalt 0 SIS
O oI 13 e LY e it By ¢ | Y N i 13 g O el ¥ g Jadh Y Shadt 030
e pedl) DNA (i le Ligne 113 e B al Sleg 331 (55 LS (e e glialt S¥ St 228
o pemdl) Slag i) st Slas 35N 0d o el ddy dasdl) Aagic plad | dasangl g s il

§ 505 A ot DNA Slay 391 5208 e 43 Y 130a 5 %1 J13adty

LT Ceam . Waas Slasjit 5955 I8 g et DNA Gle Jablad S LSSt O dey 430
b pad adige ae Sl 21 oSt DNA o 8150 B St 3l 5t 1 CH 3 Jis dc pasne
< AN Jadl Leglie g paSdt DNA Jase Las o puilt

o0 L1 YO0 e e e 3 eS¢ AN SLDISI B 3R el ) Sihaa 31 51 queidt ARy
£ o 0950 Sk 9l gl (pame a3 s oy il SN 1 0200 (o ) S g < Biie g 5355 SO e
s g g (8 S ) oyt e e s ) ki DINA 65 02 3901 g ¢ AT plS 9.0 ¥ -
o eyl JS e aa U §)dy Leakie deadl o (355 mladl! adge e IINA oy ol e R g2t

G pal e 350l puad w3 STy 3e— 5 sl




4 i '

‘S Pt G -A-A=T-T+C mpempumm3 S G A-A-T-T-C *p=y=pi®
'J-i-—.—i-c-T-‘lr-;;.A.(l_‘,_i_i_;_'S j“é'i"f‘h‘.'iié-l—!—]-!
il il el oy 5l
§ ey G A-A-T - T a0 g3
Sy M1 a3
FPPS AT T TTT
] | L] i I
el C-T-T-A-A G hsRnle

Badows ail ge b DNA e il scalad sy b 6 Jay g ) by 1 00 (8 I52)

A Sgam o pand 108 P13 e g g S 1 S g e g DNA 5 jtas e ity ks DNA
< Al SlaglEd e 35T g Adad
sl 5 LS gt el i DD S 0t Aplas slad I DNA Gl Ay il S 330 50939
Bl lgale Bllag dag pR11 53 phe (e e D13 798 jalt o plad 5950 Sum Sk U el 5955 Lgie
Sl A SN kit (i gl e g p 2 ¢ | Rl iyl e g1 S35 Lt OY T A3
2epy -+ g lt i Aaast sy ity dagpd I e plalt dagy D day SSagy (8 JS2) . e DNA

i (5 n 5 e Rty DNA 45 0 Rsms Ralad oad L) ey Uy ol




DNA COlaslo 7 Lot
s lghealy 3y (0 JS3) DNA (e Qalad 5 be S frd (oo gl L0 e 90 30t o Lale poda
ka3 31 £B Jalonl) 1140 (195 Lo B3l - 3SRkl 31 Lghang
el 331 iy an 3 g Spaad) (ya U8 Jalas e300 DNA Galad gl o sl Gaad! Guals 52y
SN aag 1B WY dalis 4y Lol . Adue¥ detsdlt AleiSie day s21 33 ke Slalgh g
331 ATl HeOY dagy w3 A ¢ Daanl) Ade MY Sl o Litetsd £90 355 dgaill AduaS01

. dag i

LA 3L (alelas G 301 5 paaindt B g1 . L st (o0 At 30 1 hae 3O by TS g

e g e LS, ase e Jlal
g, Yl Aas W sla.
DNA tL.'.:..l(o)Ji_‘.

0a Nl e las

slas¥ slas

SN as Jin i S DNA 2
238 il LalSy . LY Lieta 00
NPT TIPS JCPR-TPR IS, PR ]
CAURD et Sieal! aelad ae
20y LN eSS Al D Aay
e T e
Al el MGl Ol ey
Ao 0D ¢ Allilil G SN puadlt
Qaal 558 alt 3 Malla Sl J e
ADIS AseS Com Lt Sl puaear Wy
AbLa DNA alad 5l Guadt e
ME Aadd Wy O adete
OB e 1y) SSad 5l L Sl g8 5l

gl Al




Ul dae Jolaldt 390 S0 Sundt lgad 1950 G301 LI 1S o512 05 (C2) DNA Guall B 43, bl 5
Ot gl pasgl! 5950 Al ) pasnd ! At ST S0 gl LSt g (ol pud W1 5950 AT (el pE0Y L3 Je
T gt S0 L Ra3 Whe 1 Jasns A0 MRNAGS 5,08 308 da o3 LT sls b
S aalay o dae Sl s DNA o U LIGE detabdnty Sasilt paasd! 108 J 3y Sum bt paduy
met MRNA e 00 Jle DNA UG psdu 00 ma 3531 Jla Gllauy .« puf as J1 DNA Gelis
TRNA G 55500 aad) U1 5500 21 Dol g ol | B 45 505 e 35 0t 3301 1Ay Sl | Gl ot 534
o DNA Se ot tomady dad o 200 DNA 3 RNA G gl Jugad B deieind S
e L e e
DNA o zgs 5t ool 18 Die lae S5 day [fasg 5 palad) 351 pdiniiols das
san(Polymerase Chain Reaction) (PCR)  jigs DNA alad diclad Wis pabbess
1 pdalins g Al pa 3l o e j3 s Jams S (LG POLYMETSe) e 33 D5 o 330 putinins
-t padt YT DNA alad Ahelin Ha 53 gadas G303 I g

> X
= B

< plia Jptae
PCR <l ssa
3% slae DNA

o e e JUnal i« 2lea W alas DNA Lo gT5iS B SN S Lingd 5 e W1 Sl gl it 30
s Saadl o N el B0 il o OIS WM I o (SIS et DNA
e U030 Sy eddaally s pang Aol 2181 paas 1) Aasde Slias S e S 2t
0955 4B 218 O il Ga) sl i pial 5 BEal sadead) MABILY! (e pesdaly sUlaed!
P Bdd g jng (pas dadall LBy o5 i ol pb i GaAendd Suadiniat o Ve Bylai lam o) 935
(il 128 B 2




| Ao Slas DNA L of 93500 Adeal! Slacdalld! |
A58 Biialt S SN Curmey VAT ple 3 . e Dl e Fukghs SHigia g1 - € § )
SN Rt ol g1 Gipass pay 3N slas DNA Lo 0 0550 a0 @ Sl g Jg) plbinde
e S (0 T3 L (i e S!S 3. 3l 5 i | Sy S L e Uiy
Spbenis ¥ Dol b salt aad Sl K AID SAN RN (g OS5 sl S galt
C I ol gl 5 Rl ol i1 oy Al Jag a0

(INMerferones) Sy, )% Slae Lo §9ind i (2365 M1 IS Gplm Ll Jumgd . (o )
RNA 50 it 1550w 59500 1 a1 le ) Sl pudlt e liad aBg3 ST 559 o8 « Ay
WU o Fllall s Slig sl STN1 AT SLaW e Ji13 Ry (JUaN1 Sy 1 SIpLAIYY g pud Joa
g Al e g oo 3 pglanalt S Al e Jaal y g el Aglaaadt

g a1 o a1 g e B ok (955 B il SN O ey
O LIy A st T (e g i VAV AG i el (B piniamalt (g 5l SN OISy
L L 10 i3 o SRS 0 B g3 1 ilma (B (L (5505 B g Syl 0y g 3 o1 5300
sl (a0t pamadn 39 |y 51 38500 50N el L2009 B pSy LSk s (1 9 5 00

Aidalt Sidaall Raglie Slas Jnal He Ssss 30 Sedee L0V s 8ad (> )
Wylone B W1 JIS 3508 lagen TUS 51 LaS Jumlonal! TS B Ralght 31 pa¥1 aad Aagliay
Sl ke 3531A01 Lyt ABLT) (30 T g A 3l | STt (B 52 g gl | Sl Sy J 0
Sl AlaluSY g i) Juslone SULS B Slad| SUG 535 55al 131y - Laygtn (B S i 3 2
B S 3y g 1y M Al Adan 3,501 Fuban ) ABLS] o ¢ LTV [SaY  p3E 01 220
SAgei 0 Glalialt (B o Lad) Cusgll

B Daa) 35 A3 By el A D e B AL A0 WIS o e 825 08 Do LY s 5805 ()




A e S Saad! Lgal] JATH 31500 ) Ak V1 Sl ekl g - RIS o el 955 O ! 3500 LS

328 U LS A1 3ol oo Wk Saall pam W1 SgBlalt (igd s 31,01 2308 19133 e AaILN S i)
haall g 9300 Lya 5 30 I SludW 0 (pn g1 i3 6 9300 Dom 518 [0k gl 9 8 D JU 3l Sl LY o e
Oyl e eaalD I SUEDH Adealt 0 O I ABLAY L Lasdall pane e 1 008 Suad S

Cilganay dualdl) Sty ZUN (¢ 0G0 2 ghall Juss JaTY) Mas DNA Sl & Clalallt o AY) ALY G
Al Clalll adial ciagy o) )

sl pgiaal) £ g pa

G A8 e g A sl il gan gy ST o St A Ay ) gy pdad g g R (g ) agadl £ g ke
Ay Aadli cilSy « Yoo LN 199 a5 Al (B e g pdiali 1a g el ity o cilial oda e S (B A 518 5
Slg caguesag S YY o Bagnga G YO v g 0 I8 Juay g sdull agiall B ilindl sae o Whag

L ealall pdtaalt 5 58 50 £ g pdial) 130 Lg ) Jum gt Al Cllagleal) Cinual

) p gl £ g pdia (o i
2 333l AaILED A1 et 51 pa M Trual? Sl A pae =
I S|P FUDPI VPR (I PO b PRI T LIPS (Y YRV |
J5T 3y pBlie (1 Jpumg¥ly pudlantt Aelism Jlawe (8 Juiunal] 8 5 )l pyaaed] o 331TN1 P
R WS

Tuod) SIS Sl (30 0kt 5l it Wl S0 (po Bl| DAL pplad B3 -8

Fryes ]




Text

« o RNA A0 a0 3alad) 5955 - )

oL TP PR W [Py S padltee DA

rode AL SIA T 5 S 5.0 SO0 98 5939801 ¥

rRNA -a tRNA  ~= MRNA == DNA i

0950 AuaY) Lales W1 Sl g0 o5 AALSd ! SV L Wb D0 35,4501 SOIS 131 ¥

v A
o t\'-p f-w Y.l

v0953 MRNA Q05801 5100518001 e sue JB L Glual plas 1 ¥ e (39500 Al dade -

A1-a e Yi-w \Y i
DNA Jay,3 G0 e o b gs JSII 108 1Y
5

3

-
—

e Ll 1 I 1 L] L} T Joo® J L)
AAATTCCGAPTTAC
cAne JolSaalt dag il SRS w81 -1

A+C
» -t N S— A
T alt Ll o T+0 st i | o




N AL Jalan N1 e @S L SHASHEL So 795 10 o 3950 (X) S +T 0w

SR 5uba ! 52955 B S5 3

Al Al Ay Aealiadt AT ZILIN Jaci e puald 40590 Saladt Ladonis 18w
R
A=18% C=32% =18% G=32%

S13Lat ¥ g o) 108 Al S S gt el £ 90 e

3939 PAAE crhtend . A9 ) B A 50N Al § P!t Al 05 Lt putdSCY B0
Ao Bkl Jans S390 e Lol

e ABVe 53y Sl 10 a1 -

gt WD 33 ¥ g i 310 slal s

~Ollelin 5 )luadt e

Alslh AOI Aavamne Y1 5 lall -2

A WS Wlala W1 5 Lati-a

$lady stnam yuds AL Silalt 0 51 1

G 5l gt 1 MRNA Qe 15 6101 W) ppagas ) b g Siond @il Y <)

<Jadh iy pgegad) I 0 MRNA Gas )3 Alles 035 -7

- DNA Slagupus y1y Lyl sf gl SlleS -7

il e o ylial) g1 g0l 3de 5 gles LRNA p1930 2us -t

A Rdeall gl 2o S g ) [ B jlus 98 Lpuadt -0




1ol et e oY
e uSlae pdy B Ladas | 5980 DNA 2oy, 520

<A SUSIEH (250901 DLl B Lald 193 g 01 Silas 331 el - ¥

0o JB 3ds D6 piad D pay Oled N ! Satomall Ba T Jalas sulaledl | S gammall Y
<D Lialt

c g peilt DNA (ol e LGSt iy 554d- 8

RNAL ! W gione (a1 Sl g pult (B (punSial| ol | o 31 5 50l 39 g0

<aptallt Sgum e Sda Adipel 5 AL pad <Y

ot el Ay il g pudl) =V

- Aeladt B Slagu g 1 o DY o Ly oy -4

- Agigal patani G MRNA le uiua¥1 dgue Jod Ras ;3 00 ¥ -4

A ADU Sl 1 dglET ) Sligd g palt AL -\ ¢

100 S5 dpeadiali Lo A

O99950) 3lae - QD)1 S AL GAD) padeat - DMLY Jele - ppwsayll dade -de N
Bgll 59398 - s A G9agS -

(1) agaalt Sislue wawlis Lo (1) 3gaalt S j081 8 o

() ()
DNA Csse ool e Jany=T [ 52085050005 (S 500 paiil =)
Lagudiny e DNA oy st Joay—os sl a3l =¥
MWal€ Mulas DNA Julas le Jasy—.a DNA 35al; a0 =¥
saama (SLi 3 DNA LS e Jany—s Sall gl ay il ~ ¢
- ahasis kK se5 whgedy— dapll slagyil -0

¥ ooladl b Saua Slas i o cinay—a

DNA 5e mRNA fiy—, seadll slagysl =1




10 S8V e e
RNA ST pgisgis  DNA 3ugisisg-}

13 Slagde 3 DNA 51520 Syl 3 DNA -
EPPEECC TR YR PP WOCIC TR TP [

35I¥ slas DNA 5 5ovatt DNA-s

MASil Al Godt A0 3ale a5 Aol Olutyad! alane Coad i V\
oS 1 g ! g i e 100 S et L ST s el
- ! el g DNA 8 4005901 3ake 5 SLOY

5 el p gocsnd dsadl Lo V¥

A0 51 Dl ghaalt s (vo b (g ) 5950 Sl plah il frudg V¥







79

s lagle ge L)

” %
X o5
) 4 o, )
(0958’ (09.‘!?
y &

101 e 1598 Il s g gdsbl e dulyd e elgsYl asy
Bl § Loglsudl ols duaal udy

(2oY) S5S) dalisd] SUsSLI o Oy

(b Cod o] 2 olse plhd § drglsued] uSIH gty
sV diz gl Sy digiSl duzgluand] IR G )Wy
Lolage Sl S oo derglond] (ST daliseb) gV Ao G ysns
gl pust dalisdl el o o5

0ol Gz olsundl popdbl el

Loyl Ble § sgsually palabl dwal susy

Bl CuSH o o 0lmbl Sug

Olygllt daleseb] dadasV g Oy

A5l dailas c9o & Gusbl gsn Law

s97all 8595 § Az glonzd) Oldesll Lhay

AW ygdall 0955 B b o o

Ay yetuall Gusbl Sl dolsd) doludl JSEYT oy
cAlS bl jssually Aol yetually ddsadl Buall by (4l
W yeuall s dlgs ) JEEY) e Gymt
Augu) yssall gl o sug

-
N

nezakr.nategaddk.net




R

oa N Bala

s o s oF iy € La s g Balle 3 13le J 8 O galaians 1 Lo 3 Ll 13
o slally Lgiide Lo Tyal; 0 Ll Ashisdll & 891 Loy € Lia gl guadl Lo Cayad o 9 51 Lidle oy J1 5l
¢ aahia Al
LS a5 Ll S 5 (m,NL Aol Lo JS gl ol aladl 8 0 (i) als) L gl guadl
el s s Ll sk s e U
o Lo gty ¢ Lmadaly 3 Cian Lot (S g Jil3ae Y La Jpallale ¢ sy

Al y As Sl el gall 2l 0 Wil G2ty tPhysical Geology “4aukall Ua ol gaalle
A W15l ) jAia o Legie JS il

4l s 8 G o3l s Mineralogy and Crystallography <isidl g gelaall alse
Akl Ll ) ea s Aliasll 5 A 5l Lleaailiad 5 (alasdl Jii]

olaally 3l Le (S e s g 3 : Hydrogeology ( 4dsadl ) dsca ¥ slall L sl gae
sl 1 il g Ae )l 8 Lgbe salinndl olall 2 o yaiual oo oy 1 A6 5 Dps Y1
3 dalia iy 1l (a1 Structural Geology s sl La gl gealle
Ol aialy Janth (A A1 Dpa Jlall (g Al e IS 0l (e A3l ) sl Lo aal 5
02 e dlies § s ja

oSO (o AaSanial Ashindll Cagplall 5 ol all Al aidsr Stratigraphy wlishl) alse
Llemay dan gl L@lEdie 5 4l sl

(Rl s A Al sl BT Us dul yn (aik 1 paleontology Y plse
s3>l el sand o aalaiind Lela s 4aliae Ln 5l gun Aha 3 3 ulile Al Apul 52l
Lo i K5 1 Al g kg ) Al el

a5 ol s Halaall el Culall dul Hy paids - Geochemistry sluas gialle
o V188 b A pamall LAY Aty g b apan g A N1 N (3 pealiall

A€l Gl &l dul ja iy T Engineering Geology Aswaigd La ol gaalle
A8anl (g LY 5 BN o il (Jle Al ol dounaiedl colinell 4] Caagy ) saall dauniell
2N aland eilalaly g

S sl sl Glan Al clileall U5 ey Petroleum Geology Jssill L sl sae
osaall (B Ay jan et jaa 5 Ll




Aiamall Lalall s Al sl Sl gl aal B (Sl e sy s3I Geophysics ek sl alee
Aliall 28818005 3eaV0 Leie CalSl aay (o 01 elaas sl s L (K

il ol o die € ¢ g (8 a8 pal iy eliall H il o) Liba b La gl gaal) Asas]
oy 1 e I3l s A 15081 (e 5 S5 (he Al SRS o Le (o adiad Cua Dya ) gaal
10 ) ale il gb fn.hi Y

e g Al g anaadl s Ca IS dyiaa ol ClAll e cuatill-g

Aatiall (el y gkl iy Jp il anll Jie Rl ol BN jalias e CatSII-D

il yally (el el uaally ala iy Jalall 5 jandl Jie AsBaall clill o o e Canill-3

s
DaI e Al (3 ke (35 BT 5 0 gau y Sana e (LS A peall o il Jagladd 8 aclii-4
Gl Sl

il 55K €I a g suall€ Al KU Cileliall b dardinl 40 Y1 ol gl (e ¢anill-5
Al s Al Silaga y B
a1 Saial 8 Lo adaidn Vol pliae e aiSI-6
3 Kol Cibanll ladl 3 apuiin/

L) S o8 il ga
ot A ) i Sa (Y1 S S
- Crust 4em Y15 8l ()
VY A G Loy siim o gl iy Supm bl 385 B
Larll ) 53 (o ()85 5 Cllagaall § 4 giaall Hladl Cand jia 51S
4GS e (Oceanic Crust dddasall 5l eus) 43Ul
Saluaall (e Lgalana 45 Sl 3 Al 5 iall (e o gill ()01 Al

Aalisdi Aala i1 g Aus Y1 5,50 pllad

5l (an 5) Al ol Jldl ) sdaa e S5y GG 8 Sl T (e a gaisldl
A V15 il 0 STy a gie Y15 6L e Lealans 43,4015 (Continental Crust 4Gl
Oe s Ll W) O 08l ) s AEES DA a5 Al gatie s A gu s Al ) siea (e
Al o515l

: Mantle gl gt (¥

sl YO Jiga I dead 3 5880 Jinl (e diagy g, KU aaall e ZAE Jiss 055
ae iy ala gle o a (M Ll sty g a guaielall 5 apaall GGl e FLE I (5SS




AR Gl

wiﬁﬂsﬁm CaSall (Sl Ay Y5l

gty XC sag el (Lithosphere) ¢ osal

i iy Voo lym 4Saus Jomy o4

) Jad an gy oS

duca 0 5,200 R sl gl
o A élews (Asthenosphere)
PSR il o |fesl€ You i (I damy

Gl 4y Aaa dlge (e 05Sh g
Ji gl (et (o jeali daila
Laall e dald ok caal

_Lﬂﬁ\,ﬁthh}lﬂ‘ESJ;LTL:JGM&]1JLH§M|Q1J¥L“_1LA1JJJL&'5314EEMJSJEJ1J;J1E.+JJJ
Ala Hsdaa (e 0SS LS e il ¢ 3ol

: Core Il i 31 3f (¥

Ase e OsSiad &y V1 ana e 710 G5l Lo gl e sl€ FEAT Jlsa o jlal Caai aly

Liall e Sl ) diss 3 las € datiall ) 5 s 5 LIRS B Jiey g 430K Al
Aygiadanon ey e JEY 5 5all As yetie Juai LS (g gl
die (a1 Caga (A i ) Cils gl agllad e slalall Lle Joaa Al mitisll cadl i
s Aenl S Al 181l OF JOY SN Cagas
JSall s wasll e lliyy Giasl€ YV 0w Ly gl dlews - Outer Core A Al o
Vow/and e s (] S A0S 5 g 5m Tam (g pale Vg )50 Taivan Con a5 il
AU dlle lia Alla b JSuilly asll (e 05S5 0 Inner Core A3k gl s3Se l o
slalall (K3 elliy el VVAT Mga A deay oyl caaiy Yaus [ anvt s 4l
BYE: SYVICVI FORSPRIENg FUR IKPENPRUNIRIEVS) | PPves RLEDY [ BN g W T e
RENIpPENERU 3 PN

Ao ol gead) ) )
316550 die Lgle i (N e (B Y Lehe A pull Aals A )15l s
VIKAT 5 lebin 5T 2355 Lelaad Lo g 58 (g Apn JLA 5 Al (g 58l JAY il 5 ey Ll (yim a5 LS
A sl sl ASIL e JISEYTo08 5 Saa




Leie g1 A Lo 5l puall (1l
Dl Galaw Al QAN s 5 Primary Structures 4d ¥ La ol saad) cus) 531 (1)
L e 5 Al el jlall s Lol iy 5 padly caliall Jie dals Ay Adlie Jul o il can

s SIA el L Sl Qe y Apa Y1 IS ol 5 40 530 g Al s (g S JAS 6T 055
Grade bl z 15 Ripple Marks ~ill cilede 5 Cross-Bedding abliidl il
T e daiaall (3 i Al Sl e s e 5 Mud Cracks 4wkl il ; Bedding

e A gyl Aala y A 18 Bl ) p3e A T Ll o ST 01501 A 1 sl a3l

Sl i pandl Lesas 5 1 Secondary Structures s sitill L ol gl cusi 211 ()
il Ay VI s (e Aaiall (g gall Jady s S5 iy L ,< T ks 4 85 Apa ) o
Laelid U A ;W1 5 sl 5 2o guiti Wl Lo |8 il Al il a1 g Al e a il
LSS Ll iaaty (Al Adalall ol elli | 251 paaly Adall Slaluall A 5l sl Liidia
Ll e o jlasl sl lealia oty ol 5 sl zlas 5 J5Y N s Lee iy (0aLY)
Sl il Al o AWl Clasall 8 J ol Cagu g | pamll Lecaas J sn LS ja 5 ol Hlall da 3 5
ALY giaaad e ol A Sl G 4 sl

A greal| ) ) At
Folds <Ll g cldall @ Y

st Lasimy ST8) sms aal 535 (o8 5 Qoo A 555 T ) a1l 1 0 aal e Ll i
DAY e e Al 8 La sl il 5 LeSan & Calias caliada J<GE o el Al A syl sl
Sl sand 5 A ol Aoy 588 885 R JW 5 Bl ) s al Cuang aaat ol Loy Akl oyt




P e U5 oo it e 0 e S e

¢ s (o5l A Y1 il el i yad A Al
Ol lede i ALY e calydall i o 1,0l
Cillae 1 Sl Leea jatl cilialially oSl L KE Noaty
ellal

Sl i 3 e AsaladBl g Asa gl e dsat | cibilall g
olaall 5 AN J il O 5 Lo qany (A1 yliaaall T GalSl] IS5 )
Al LAl L o S f 25l
sl Gn (Gaally Al Eun e ) At Hll Al yasd Y
osieall e gl s gl LU e Sy Glall a3 Y
bl Sllee 5 Al Ll avaat 8 Apaal LI

ealic samy Lee |4l Lealaal o381 o il Canyi; dulall alis
eie Lpull A 5
Al Lalada UK Akl any (oAl et sl (o el 5o Ahall (5 ) gaall (5 ghuial)  m
ol men o Ll (gt 5 (ulilaie (ina
s sl (ails e (5 g sall Jsaaall GBS e JS 8 Lulal Jich ; gkl alia =
Akl (o) gl
b (sl e Adall (5 el (g ghunall @bl wie iy (o3I et gl Tadll o  Adhl) jpaa
RHEO RV B SR R
rot b i bl g g3l s
Soal B as g Lilae anil oY Ariaie it oy et Al sl Gl
Sl a1 ek Conly Jiud Lt Lk oy et 31y 5 ekl ikl B




Faults & sdll ;i
Qa1 A gl 1l aal e Baal g 1l
A Aall g 8 iy s Ly ca e
Lalighiall ) saiall pui 38 )a Lgaliay Al
Sl (g giane ils e
eeal A€ 5l s Hoalie Ll LS Slgally ;G jualic

A8 e il A sl JH apils e o et o g sl s 0 (AR 5 Glusa

Al e gl A

G g el B sagall 5 all 1K s 1s ghad dailal) jgdua

G (g gine Jinl Bagn gall S paall K a7 Ahd Jailad) jgiua w
20 T Y 5T any 438 L gSae GG T Lole 6 (S ol g N D 53 38 jady 0 (3MAM @ g agaa
olady Zuailly GUN (g siae aila aal e Baga sall saiall o do gana 48 < a8 (o3l slaty!
bl s oy« AT Qilall e &) Aallde sendl sda (uii S
Dl LS sl ot oS
bl oo gl 5uSH 5a ; (Normal Fault) et il (1)
o g Al Jisal Al g slall Tilall ) gaia of e o el jati (o3I
REACA{D M EN (REPENO
O Wiy 3l sl e : (Reverse Fault) cussaalt GIAN ()
Apailly Al I o slall Bilall ) saial moaly ol jaidad selayy il
e sSalt 3711 il Ll eaal

dagda) b 31 i)




Gl ge ety A Sadl @il g1 g0 aal ga 51 (Thrust Fault) swd W ()
O i) uﬂﬂ ol 4pey 38 Gy (Jaall G (o) Ly 5 LT BN (o gine 0l o sl
8 e o ML Tl Ty 5o Ll con 35 3uliedls s
Gl

d ati: (Strike-slip Fault) 48 4< a o) 31 (2)
Aall a5ns 093 oo shaall Gl L34S IS ¢ Auligall s yshia

-

Al

A ahi AS pa g3 FTLA

488 A g3 (3N

S G &y ; (Horst Faults) ik o 5oL Gl ()
Al Ol Guale il H Al il Laie
cstinall Lilsll 555
. (Graben Faults) A« ¢ 2uX 3l (o)
B Ol gle (il Hsaall Sl Laie sy
o sbll Latall ypdn
Ao gall slall g adall Slally Jg sill boan Ul 5ot (1 230 R Aard
Gl Ol slas Olsla O e Aikaie 4 LS I (o giae o Riali &l )58l 5 slie aeliat (ST (Y
lly Gagudl @lal FH81 dalall e (e 58 aleny Gusuall gala] o all daliall e 2iaull
okadly daldl sl
Agna Ay Ll aBY) Al il joadll cilli alailly Spiaidly e plae a5 (F
G s Jsha e 35881 8 Sginas sl
Joints Jual sall ; Bl
ALl AR Hsaall dBaalgie 5l e 3 oke (a5 a4 T din ol s SIS

3e (e caliRS ATy Jald JS o ddladdl o an g a8l Sl Al e oS A gaiall g Gy g 5l

s Al il 43 5k Haall dess Haallp 5l o el adiayy SEYI @l e ) el e




Ade 3 555l
sly (A ) siall (3 Jooal 5l 038 353 5 (g | sl (ol o Le O (I L8 3 LEYT
Bl Jeo (Bl g an plae g asailas
" Unconformity " (@8l sill pae cus) 55

e yene G e Jomy Spee s ol 5 s i e mhas g 4 el whass 5o 0 (380630 pae rhas
i 5, Cpiaall (g Bl Gl e () Jo Ay 0l i8] Sl Gl o s o A
R
D01l ane dga g o Jai Al s gl

5 38e 31501 pae s (38 05 (st ) il omal (e Bk gy )

Gladall G g anll (g ginall il A alie yud Y

Gl pre mhan 2ils o Gl Jue BT

Gl L0 ) sha ORI Sl da s Sl agsy

LAY il 8l ga g e g culihall

s 38 g aae gl gl

: (Nonconformity) (sboall (8 gl axe

SHAUN Al y sl aaall g sl s G Sy
R L ISY W FUT P TS EPENSEI P

: (Angular unconformity) s 8 5 ase
e pana Lol Alile 2081 iyl e gana )5S ¢ il 10 8
Cpalatl (o e Glie ganll &5 5 A3 ¢8 Cnal) Ca L

: (Disconformity) osUai) il axe
A sl sl e Glie sese o GG aae G sSh 4
Sy o il gLl gl Ay el Cansy a5 BB wm g

e laZi¥ 5813 puc




Jedall g ¢yl
Loty e (B (S g L i A5 (e JSh A 59158580 (358 a1 hans o sl iy
Oe A Y1 85N e A u W)l B Y 5 Lehalae 5 L dia (e len pR50 3 ge e
el gus Lgign oball a5y lere e ueD (3 Jiad STl ¢ Led 43S cplaall 5 5 aall
Ol sadial dua | JY1 sl X il ooladl Gl cie By qoall f Ll 4
A el Ui O Al GgeSl gl s e an sl s gellly cuilasell Galae (o pall jecall
Al oyl Gl G5 | Sl Gl e O any Gl Galas (e LA delia @ jan )l
015 AN slaalane 55 WLy 5508 Ga Al 3N I @l Slaall aasiul (e ]
b i€l Aty s saetl shall clabadiul p cleliall e KN & Cpladd) aadig
cayialell) anall aulT LT ks 5l cile sialll 8 (dasll) 3550 Sl 5 il delia
Ll gl ol g el i dclivay ¢ bl 8 3 U1 calially apalidelia 8 Jais (caglagll
Al delia 8 dRad HLuldl
el iy (Al gaially S gyl AUl oa Hsaall (e gl 5T DS (e B S¥1 3 8l S 5
aly e GasSh jdaall Ol axiALE Gual 8 (lae Ao gena (e (ST Ll 8 pauall
G OST ) piall o aball Zdall (S1y, gouall Haall Hsdia (5 A Cund&l . Jia
O Aadins (0 5S0 cAll cuil sl Jie duailiady Leie JS Bliia) ae 38ulaie Galaadl (e cilips
coal Al g cliall paey (8 ALl 4 KU1 el @l il Lo sale 5 Kally Slulilly 3351 S0
Oadly L saall lee (S Al Al Bas gl 5o el O ey G Lea 7 gimal) iy s
lels Gapdall 8 0 ST ey Bbasole o pladldle 8 paadts o slpaldualy
e 55k S el g dane b€ 58
pany ST Cua WA g el sualiall e () ST Sapall al gall (o La a8 (plaadl 2 galaall ¢ o5
QU STy AN Galall g gl jadl Gl 5 sl 5y 515 a Ml (Jie L daly peaie (o (planll
058 dagi 53 Cum il € KT 5 (g yeaie alail e Gl Aglle 05K Ly 050 SN paie e
A Ge 08 GA1 (all) 35 51sSN Jie Jagl gl dual Al 3la K1 il gall s ¢ W LS 5
Oe ST e Caat LWl O ae g o sasallKI il g0 K (e 0585 A1 a0 SGliall a1
By A ¥ 5N sdia e 0)0L Z3A,0 Jisa SihaE jualic ALl (8 ¢ pale Al
CAaplall 3 AL il aa g Ll S g ¢ e il e 8Ty a8 (e coladl elale (R
cnbadl LT ame okl 5 5lami Ll ass Aal @) sl el Sl Jaslill cpta) L] 13,




la K1 4o e gane 830 ) andil 5 <l pally 225 Ll ¢ Fa Y15 560 ) paal 45 <l

g e lae o iy 58015 iy 50y 2SR gy S gl Sl e gana Lo g
Eull g0 eliyy e e € 5 Al Glipaadl Cay A Al OEOY (e y s g 80 ik
Caall JR (8 Ll (o bl AUl oSy 5 5l B0l 458 o sl iy ot ol (340
Ll Tl aailias i 2l suill 4ailad

Claall (5 olall s )

pilaal) dieSll duilioaS)l ilcgad! =l —
salaell dtial dgaall Olegod! | byl ZANY | s S¥I
= Jgusi o¥l = LS 1) = 5l S5 e oMl = 320 65 %1 = 55,0 <11 (YL SO SN LY [ geSalisuli
Olgsall = Gud ¥ = Sy, I0 | pgsiestt
S SHLL = Souaglgall = Coaan LT Siligay SN Koo agad
Sl = Sslangl Al sH RIS
L R
STl B - LU — gyl Syl XA | paasubigt
abadl = gy s g = S ¥ LY | pymsuditl
e 200 | eslinll dudy
ulll = o €0 = il 3T = ami 0 = = B, bapaiscdyaic jolta 21 5 5230 B ABLEN sl

Cultlght Suaal (6yeld pllain

Calaall g ) olall s 30

Ladiiie Lasi 3 cpmall JaSo pualind e )3 a5 (g Gmall (368050 1 mall ) olal) JS B

A sled A WL et A s don 8 ol L Cianan widih a1 Bl E

o 0% (NACH pssisall 2)55) 7 (¢ Auall glal) culleh el ) slad o3 JBa 3>
MQJGMQJ‘JS?WQQMJM‘QU‘Q‘&AA*J&)‘ ?_9..}.\3;4.“ <l gl e
Lata

Ll T 5 an sl aaddl Jaly yealiall el 53 qasi 55 G aaall 0 5S4
led Cracae uanin a3 lad (o 5oLl JRATL o jay L 5 S0 Bl
Onal o slll allanll Jia 4 5oLl dn WL o pat 4 s Aan HA el
sl (e 058 Al 5 aall wlldly Cag saally (a5 pall 215 5K) Cullel
i oS5l 8 Al oK gl ae doa gl o gaapiall )

el J88 e S cullell pand i o5l Al die




Olaadl el ol Al Add palied)
Dol Jan: Apsld) jolaal) gl

sLgitial

e sar gl Badl ) S gaa
g gl dng jopd S Ales odigs gl
LAY g e el g5 g

(0 - L Jasmg s sl jslaal) G L g3
B -Y)

Lalat opagolicia coaiuat 93 sla) anidy M) (g gisad o8 1 o ol AT g ghsa

oSl Jighl RV s d(a-b-c) e
Ga cglaal) Jighl ¢ gt 3 (@1 -@2-@3) e



i 5L )

()30 aalacia 1 A2 43 g) Aoy 3Ly  slae A0 Ly! AaAY

3kl Jea ﬁ: 39k Chuagg ;ﬂ‘
= shall (84 5lute 4y 55l slae 330 Jidis )51
i 7 Lyl saalate jalaa sl | 5
st S Al (g slll Il (o 58 L ALl e 1
s = Ay Apuly 5 Al JIS A e
T (o Ohstatie () sna )y ly ) glae B30 Ji 5 5 510
H L il sene 4 skl (A Legie calisg Ul Jebll] =
ﬁ T Agual o 30 ":i,
82 Lty 3l sadatie ) dae GBI
DAy Jshall (8 A8 4 55l ) glae 430 Jaidi s 55l
4 :Ei Agual 9 81 1S Ol giune 4 gl 5 3 Balatiag :
e e Lol tadet gancom| =
L] 1
o «Jshall (8 4. 4y 55k ) dae 30 Jdis sl
- i eyl G5 gl gl i |
i:- Aduadl sda N i el 3‘
SR

il a3 N T el L

&/

(a¥b#c)
(a#B#y)

¢ 5 dshll AL 2y 5] ) glas 230G Jud 5 5 5L
LIS il (gl 4l pad adatic y2 5 Jshall

AT




BT

Jslaal (sl AL
P sddl S | st Byoldl (hag

b A sluite A8 4y )5l 5lae a3 s )L Jaiis @
A Ul 8 Lgns g

Jhll (B agie iy al ) ) e pgile 2day @

D RV U TRON TN

(A Sl (g na 22 s 0

Sl 5 gl et e 9 8

bl

o A sl 4381 4y )5l ) 5lae 4D L1 Jailis @
Agsluio bl (o lemny e lalii ) J 5Ll
b pte aling il ) gae (3] aal e o adaly @ 0
Jkl 25
LAy gm g*"‘b-“ ssaall e
(Al Jilad g glsa 22 Y @

tOslaall Al 5l (el g3
diall i laagay oSLl 3 Dby ol o oyl ga s slgall cilial g aalaal S W
) o gl A gl Al 8 LgilanBle Jgut il 8 yaUall Al Sdll al 5301 Y 51 aadiny 4314
L 5 Sl & seay pal s G lpdiat (S Gl iase gl iy 3
oSaially LI ¢ guall ae adl Jolii o st salghis - A paddl al gdd) Y f
Leanlyaie
Aale kil ¢ gl GSe o gl 08 ga 1 Gagall ()
Aaon e sanll (a8 il 38 Gl bl pany e 38 G (0
(ol — Lallall - ey pually i by Gandl ()5 Cumy 5 18




Lay G 2 o308 Y Ll (8 I (3 5 4nly ¥ G Led (Al el Lal s (g3 (s (2
A Gaoll ¢ Jlaldll i (5315001 G el 5 ccmdlsll g 355198l Jie (e S ol Jie 4l
i S e 31 s o Libae 4nlans (IS L
(sl Glaal aad 5 4 (e Al 40 gudall Gl gall Jgha o uadl (5 aaing - ol (1
Ofaall e Capaill 8 Lo ZealY1 AL Giia a6l V) s guim g ailica JKT g8 (mdll )5l () 0
233N Al 5 e sl apoall (3 ) Slal LS 5 CaBAL cplaall Apdle ol s s ¢
el ALl (gl 5l e Apasd (o 48l a1 (Canall Saadll g A il (e
il 5 piniall (e Bl g aga sl (60 5]l Leha Saamia (f 51T (3 2l sy (A1 35 ) g8 Cptnea (]
il (g g Al sl (g5 (B an¥1 31 5 paall 2T e il gl (g ging (CuaipaY)
sl Hslll anly aymy g o ad 01 Y Blal (B 551 SIS Lain 58S & e Slelid e
sl sy (el Gt a1 ol 5 (3l o S ) sl el ptas (0
I ) (mny Jae AL Aty syl Y (g sl
Ol i Camall Lol 55l o pay all o) Al Ly (f o Adlisie 1511 3 Cpladll S s
(Alall alaill i 53 K) sl (el mtNT ()51 g oyl paad] SaaY
2 CA (e Aakal (358 oaall dlay agle Jean (A1 Guadl (B gaae (o) 58 0 Al (Y
LS Sl g s a Ll jat Sl piladll (8 Al addl o)) ety J e
le Gaill (B lggle e (Say (Al ol 530 asT geb llhy 5 clgy 8154l
el (iade b jea gl Gale ale) (0 Al 61 Caiilagell e i (ladll
al soamiall o V1 53 3551 5S0 5 cagaal hadie 4l addll 5ll Saely (63N Cuy jull
(oYl sa aaly Ghads
b LYl Cpe plel Cpaadl el jat el () i Sua s Gl 9N Q28 (T
D Jie A3 30 Jasiad (31 Ay KU Hlasll 3 aa 8 ASlia]l cilalasyl

il 5 eI il e LSl A dgle Ll ¢ guall plad (38 (ulall =

Al il olat) CSEAL Gmall (30 st S SYSU Apaliy ady Cpall JugWl pana

Cotlaall Alaill al i) 5Ll

8a3la VI paall (ady Cua Lawi laaaad —gll ol aalldie glae da 0 a1 385al) ()
laaas A dpnaall agll alatinly il g dnald sadlall 4y 4SISHa die 503a JAYI (ol




(A s aaSlall s 5o Ll 533Ul (MODS) (at 5o allal

sliall slida
1. 4 A ¥ 1 ° H v ¥ \ badall
waadd) dakal alas b wilgai
Jodll ghad! Akt | Gleaidl cadiy
(1.9 (9,0) .0 ¥,0) ookl

deaell 5l da Jaall cBs Sl el 83l (et Jgu ;- Jarall gl Jiad) 8 S0all yans
il o Loty et 51 Baasadl Bablall cila 50 @l @il (e de siadll Badlall W61 laaiul
sl Jpan 8 aaaall g saMall 28y jas dpe gl Ll 3 Ll
Lyl 1 digas €l giana il sl e R cpanall 2L - ALak) (¥
e Laall ol el S v elue = shas Lele i Lpuad

raladyl g g

ol (A s aliaiily Saady @A) Il Gane Jie 1 aaly olail A aladi¥! (]
alatily Sadhy Al cudljall (e GBS 5 atliiall sladiVl Cajay 5 aal
35kl Bac el ) g olail 8 A gacl

S plaiil g gt o BT Cplall a1 ool (g SST b Wladill (@
L) (s 1 S Ldlally el Came 3 LS ¢ e Ll g 50y Cilygnall 20y Ldaaag

led Jedai ¥ paladl sy 8 K e aliadil 4l cunllSll gaae ol oS alaiil Lgie #iy
Ol S die (g plaadl Sl Saa Al Gl seall s 351N G Jie alaii¥l dpala

Gl ) anally Gkl Gaall SIS AL a0 (o et Al 1 (@ d) g el ALEN (T
coalailly il andll B @Sl |

= il OOsl oplasll Gaay Saatiy oo gill 055 i opladl e i aill Galsa dla of LS
Lphalinll Gal sallg 19,7 o sill 4 )y candlly V50 o gill i 55 doay (I Lllall i Jatll
cuiialdl Jie Galalaadl a. Leliai] Sus e




gl

e 0S8 Blaly At oy L dadine galae e (e Llle () 585 “lia anida puan © yiual)
Aass aal 5 jama
Aludl 330 ) el o Teanait (S A il (e A Y15l (%5 1 ) il g1 g0
Al el 5 A gl A0l ) Al
A sduall £ g8l Cs (398 pal

o8l o (i W dpeline pe 5 )l JSl LIS T AU jeiuall >

oalal e Wle g ginty Al Wle lal 5 al J<al 4l - dugu i1 gduall >

Aa pie pila] o o gint 8 Adlie e 5 )lte S 45 i 1 Al gatal) jgduall >

(Igneous Rocks) 44l siuall

oy Leie Aals g AV il muen 5 Anm W18 il ) j2a (e i S5 500 sl (oo
oMy 2,8 A w85 A N1 paall fl psaall ol ety Al dn ) gl illeal
chon o 5l s dals @l IS ol s Led)l a As p padatiLavie (Jaaall ) sems) Jueall
oYl
8 sm sl ALl il (pe Ll (5555 30 (bl a1 Laaldl ade 3l (63 juguall
slall s Lean] o (Ally il 3l iy ) ALYl 3l 3 g o ISl alaa B
¢ 3ol FUTET e a1l Ll iat 500 IR B pen ealiall ol 3
Aatle Al oy saa Ol Sady 215 L5l e ¢ 51l
-2 L edual) (s
Dl dplee Ty Letylua a s i Laxie Laalddl (ff (s pllall Lew o8 1 oplaal e
o2 (Jo3 lnyy o pall€l 5 o spagielall s saall jealiny Agall (paladll (o 1508 aladl J5f L2
ol sina 313 30 LS a goutlisall 5 o a3 el (6 puciny & sppeall iy s 4 51 e ) som (B pucaliall
(b Jelall 138 (g5 el By L e 3 a1 dnlpall (g8 e 3all o ety s () s (g
O Ctelss Alubisie anly (o e Lalads




370 3 : ki
pgpablall g sl 5 painy A5

adi a0t B ) 33
(~1200°C)

e

(=7500) gt (Sls /o)
FAs

)

P e Jilad 5l Gl pene T (e g Koy i Nie jpeall G B3l

~igane Jilad 5l e sene T (e S

(10518 Lianll e gen i Jsl) il 591

Jsuiayl ¥ CrS gyl ¥

(S 5,15 o 308 a3l < lasalall *

(o gl 5 i ) ISl *

sk Cpalaadl HAT ga 5 33yl <10 *

1Y) clbaal) G &L siial) asadi (Say g LU ) sal) S Gl
sl G ) e sany 53y ) ghuall iamal) s a0 (3

Y JSd s Wy A o i sl pduall 5l (fSa (Y
:M&M!ﬁsﬂiwﬁuﬁﬂi : YJ!

il 780 e Sl Ty esh 05 Cam Skl 35 580 ) oot 30y 5 ghua - |
p e Wl g 2all e o (o533 (Al (olaally die oS5 el ¢ pgaall 50 die ST il
Crm AL 2 5 (ppusS g pll 5 il V1 (Pammy it ¢ Galadl 2 51 L sl s e g Lm0 el
bl il KU1 piay B sall il Hdia Al (g 5 €Dl 5K 30

sl U pua - o

A yall 8 )1 all Gls pa (A sk g V00 e ISl S 15 55 Ll (B8 58 ) s




S a3l HLalilly (€ g sl ¢l Y1 Jie el 3 gl i) By S An 3 VY 0k e S
5y ¢ (g sl gl 53l l gall (B gall g el LEBLT (e g ¢ i1 any g ¢ Kl
eyl Juel (b andion g o Y mlaa o 1Ll A0S 1 il el

Ao,

Sl o

i

< TPy
[ e T Y v L TR L ——"

[ a"v-- B T ) A AY--

fes AalLIT A 5LAT0 jeleeall Soaall S O madgs S D
2aLGIN B ) s Ao 339 simliall g IS alowd’ Aewd Fea el

A gia A jghua -

ST ezl sty LT e g gin Cua Jaaddly AbeSTuS Jll as gie ) i
Dbl e Apuag 5551 6K 5 Sl 5 515 a0 g sl 5 (2 308 a3l Ll (s ini Y00
Cul y gl LT (a g ¢ (3aladly I (T s L gl s i 5 )13 B o (3 5L ¢ (ol il
(o) R A5l <y 50051 W sl g ¢ 2y sl masaill B il ) ol g Sl 5 ¢ AT} anadll 3
¥l Jos

SAsaaa L jdua -

SNy elSually ¢ g2 geall g ol gall Hlaalill y 717 (e ST Eoluall (e dpisi (923 ) 53 (o0
Ay siada s Ave e JBl Limisie 50 A 0 (Bl il (0055 Led sl Jswiallp 7Y 0 Dy
¢ erall Adlaad bl cililee (B Jlartin¥) aills (il gl 53 Cul ol b el 5 LEbiad e g
Ol 5¥1 GBS 5 ¢ Ll (s IS 5 58 5l il 51 ecs 8 ) sl ]l 53 il ya 5 Sl

AR 05 g Sy 43l Gl A Slal) e lElly sl e gl 5 il 2l




pgeedl) JSd g ekl plsa G puedl) ; Ll

- Akl ) Adga Al shua - |

e 8 oS Lkl da il sl | (M ehadll 0 Ty )81 ol (8 o (Gl el vyl 0
38 U1 (m GBS g5 (8 guansd ()5S a1 Ll S pe (Sl qani (S0 iV

L sl 5l s Cul) sl sl el Jie anall

cllAe A L jlda-o

in pull Aial g 4 s al Undl g ylall (S a5 o sladl (B ygeall qdaiy Ledic
O Lol 5 im0y iy 350 VK2 355 3 4y Wnl  pial b BETE
Syl Leas sl il shs edan d yu g Y1 oBL (B yeeall OIS Latie €6 K35 € il )5
s AR 4 ) sl B 58T il ey Sum haall 81 aaall o851
il sl e A T oy aaall 5508 gk an 5 s (g 58 ) sl gl Lempasd oy
il ya g xSae y Culy gy Saay Sl pal 50 1 Jie Sl S il i e Llle LT Leas
s(Anha ) LA L L jhua -

2! e Gl gl mhadl (358 4uIS 1 el Sl o LT (LDUL) AlSHll aeall & a5 Lavie
pae (ol lala 5 il (S Ll 48 D 3 34l ol Cun 8 € ey 250 el (0

Jie 8 yaall calls (o 5 Y 20l 8588 4 yeme <l sk SN oy g o Y1 Jie 5Ll
Gl staa U e gl Jie Ll oW1 4 jle o2 sa oy (o088 st 5l ol )l
sl Gy Lals 5 il | 5K il S5 5

slall (lSe (B Caliasy aadl 5 SLeSH S il gadl L] ) fham o 1 A A U ) i)
Leliel (e 5 gl ans 5 el

(s oyl gl oy (583 518 oy Ssall s i A52) il
—rdagdal) B AU shual) AR ) gl gY) g JISEY)

ciab) et 4 U shuall JSE Y

(0l yia gLS B30 LgSans 5 ol yie sLEH e i 5 48 5 yadll 4y Ul I 5T ad g3 (Y

P Laalddl 2 saia (e iy 1 il (¥
MJ@1L§JM1QAY@W“F@&¢@
A 3 E S iy Al 1 (S5
i Lo o Ledatum s da 5001 Al Laaldl

AT




Lovie il g gl (ol 4y 510 28 ()50 5l dase A Sl QU0 K0 oY (08 jaa (e
Caie Tla 45 S Lelan] ) all o U s A 5100 AL Ll ) S5

Lo Sl ) siaall 8 Ll Jald (e 0 1 (5 200 (¥

L Aakald () S5 Sy

Eun L Uam i piaall b Laaldl JA10 (g i : aad) (¢
Ll Aakld ye g lidall whaal 4§l se (588

s dadall) A8 ) A Y ) gdual) ) Lt

Oe @ )Y pha o saloatidl WL 4818 ) 7 gikal) ()
e gl ol Jadl Js] 38l g oSl el

ooy OSIall lie ] HuuSS (e i ASURY A L0 3 gal) (¥
OB s o815 s Llg 5 ld adad 1 ASS ) Ly e
(oA 858 8 sl 5 5 il 2Ll lelead aaall 2885 Gls 1A pall Sa lle

Oe Al Laaent vie (B 3 ge e allis JREIN gl 4 jiia IS AIS ) i ghGal) (¥

A

(Ao saan i)




BT

(Sedimentary Rocks) dxsadl Jsiuall

Bl o o5 2 gl ol sag A saie S gos 5 A U Aad ) fhm CofE A O S ) e (0

LSl y L 53 o5 Apade 85 el s
Dl

s sl el g B e g S s ) 5 5 ) Tl ) s CHli At A g I sl ) S
Al s a8 Lews 38 s 1 al gn T ) Ly Josp Dl il Jul g Ll
Dl aaall
Cre ST it Y el s L 288 ) e 8 0S) i 51 el g L A0 g Lais
RIS E B%1 S PN PESNTAYA
sl SIS g Al g anall y il sill 5 gyl yaall ol gy Jie Lalail age lgia 1,58 =
e I
aliae | shm IS g a5 50 5 el a1y g Sl Lo o K5 Al 1) shm aual m
A sl bl y Slall y ladill Lead ) ida (Al Jle s opmadl s (el Haall Jie
Lidall ) saall (b Lgio 2D 3 gust 4 gaiall 5 2 0 dpuailly AL A g Il ) iall g1 51
Al sl e T80 (s 85 ANl ) sall g 3al )l saall

A g )l ) pAuall sl g il

o LaS L 0 AR s A g 1) ) giall ALY il
ol Aalall Ll S Al anall Cus acl; AUaN Ay g 1) ) siuall 1Y g

Zasy Blay dhulaiall jiual (ki) paal ctiggall | cuuly,
o"‘)s’_.\.a‘ttt =i‘.“
(Untisa) ) i glad o) Y s x|
(i) sad) ala) Ly (Csrma Yoor Gash | 2Bl
Y. esSea nY
ool saad) i : Folssl Sl
g-‘" (‘:JJJS.'.““‘"'-“‘)
4l | giuall oS Ny - g S
(Jikall (ke ol : Geal




TS

bl Al el & e L vie
iy G5l Apald Lo el Sl
snball cplall f Jakall

(5L Aliask A gou 1 gl L

3858k 5y oLl Had e oLl (B AAIN ~ DL Gy A Al A gyl saaall o S5
Al Sl A f ALY

) ALl A sl Al s

sl gl (Ll o 5 2ol ) ol sl e i K ) giaa

Gl il gl i i Al ) siia

(Fle Y o IS Ul ) st g (ALl o guuall€ll G € ) aall e A Ha
sbaall HA5 A o 5B A (g geall ) 5K ) Culledl e g2 5 o Aall pladall 2L

D (ReasS gall) A gumrd) A g ) j5iuall 1 LG

s a5l SIS (e on ST T 1NN e e dabiall o] 321 i &y sl el
A e ey )i D58 JShell 0da oS1HT LS 5o da 5l ol (g Lpealiios

e Dl )3 (llassl) 5188 (e Dy el LB Dbl LT (o] iy sl Al (g gl

6 sind (Al Sl gil) ) ghua Ll | il ) sill Jie pnall 40 o Lial y dils je Clady 5 lae
Al 5 Saiame S ) AELRYL Cliu sall (o i E a8 5 e Gl sl 4 aa L e
AlasS gl g A gudmndl A g M1 ) piual) B A8 joliaa

(s AL 3l g (0 At () 5 (A1 anill g DL BV Al 3 5y pemall a5 )l (e padl) (Y
S s 8kl ol sall A alall At a3 s Al sha sau a5V e T Y1 Oy
Adle gyl s eI il Cals bt (ghalie B sale ¢l 2 asdl B Se 5 S
celsedl oo Jae Sl LT g pudll (031 ) kel

sl (B ol s U S LTl 5y Sl dadill e JS ytag V1 jladl g Jaddl) (¥

JIa3 e g souells 058 G ST (A1 (6l A 50 0S5 bl o gall 038 < ST 5 A gan 1)
et Sl Aalall ) sall e Lea 5 aay 6 sell o J jae 2881 i S lall 5 S gl LI
o )la Glan By gl Gl b sl € E N Y Gee die gl Cua ¢ jadl ) hua
Sl Gy day g ¢ g S el A Sladl s ALY ) i e da Ve IV
Llaf ool yaadly Lol iy Jue Ml e 20 Sl peliadt 1 AN i ) sl




b aa g L deal e Ll g A0 S 5 suedl alsally e ik Jaa sa 0 Cadtll JikI (Y
EA da o ) sl poad die Sl ol s ) JeaT G g 5801 s o S Sila dpadi alls
35 uat alialS iy 480 LS Jatoy W5 38U plae G age yhan ol 535 ds 50
Ll ol Ll 4n ] ymas om0 J8 0 8 S allaial Tag )5 ¢ g2 81 e Jgidl LS
(Metamorphic Rocks) &l gaiall  siuall
[E9% -3\ SR I V.S H TSR A3 S S PRCIR . > TP B TR IS PEVRN R PR PP
el e ¥ B Y Bans Glia @b Hiaia et
g L] ogpll gzt ] oAl A I ety ol Haall Jsay
43558 sale) Jl Aals 8 ey dusy Laall g 55 allyl 5508l
O ¢l g saaa ol Gl Ml oy Hhall sda ae aetid o 5l
oyl s Joaill i e 50 ¥ sate a5l Laguay TG0
L0ao¥! bl o hiuall g3l sall gl |
- Jeadl jalhs
1Tk ST ey Gy (o pdall dsi oIS bl saas alas ) aiolas suihy oy el
g o8 gl 101 all 2l ol (e 0 g il 6 Abblaa 353
sl ) ) gduall g g
o) Faedle e 3 Hlall LA st paiall Joad e i il gay 1 LS A pata ) ghua (Y
Cua paadtill Ailie e LBanyl LK Liag pai J gl 530 Jiys gall o AT Sl 0ol
Jsa (e gl gl 3 )1 SH Haia ae Siang LS s o 43580 &l sldl aaa 3300 ) Gasy
Oe @l ala I aia ae ellX g e 30alll 55l jall leum jai aie L Il gaall (4 55,1 <1
Lew Jalaiiy Cunall€ el gl aadi Cus g W1 Ol 33053 51 el (g pall saall i e
O 818l iy pete Gty Ol @l Ali M g1l e S aSul 558 AA N Ala (e u
Liatias Tl 2550 Hlaal (e aal S aaliil dasy Lew il 5l

1 A8 gia Al gatia giua (¥
Ciad et Al el gLl i T G daaall g 850 all il st Heaall Jal e il Al s
4 & aall aladl o saclatie miliia ol 318, 4 o ()05 sanae claladl 8351 all il
Byl a g adi ye Jata i Jilall ) gaia Jsat e gilill 313 501 yiia lgha s (5 sie grad

el el 8 andiig oY e 0 e BT Ly diadaie




a5 a3 gl dpealt 4 el (o) SIS0) Cunlill eaal gl i1 (8 5 Canlll ) sha g
sl 53 5me ol (B S g 5yl pall g a1 i gL gy lall Al B S el L
ki ye Alale el L€ 5 BRI 288 ) Silha (e Sy ¢ 0 i Qi laaall ol

gt (340 ye dalae Ol 5l Taaall 5 8 | padl sl all i el e Jsate 55 el Lt ¢
Aadadie g 4l i
dagdall B ,eduall B 90
D ) Ball g1 1 sy e dsl 21785 ple (A G5 paan sulKiuYl alladl o8
Laslas Gl (e lghn Cuany Loy LIy (o sl D11 80 5 (¥ mhass o a5 a
258al) )58 e Baal 58 )53 (B HAT g 58 (I il e g s S Y 0
el 7~ dpd Jol e | -iJJimJ" 383 Jalja
/ _ ‘ ‘ ady s gl Ales @
G g el e ey £ 5 O g 18 80y

TN [PV PPN
Adles

O gl el Jasi - Jadl) dsles @
ol il Jal oy Ay
6 pih Fam Y Adall daLs
Al dilee Lkl ans o

3y pa o dbesy Lo Cus pb il Jes e 45,08 Jaill Jele 28 Ladie & cuw 3l Ades @
ily )

o Lo Lt ie A gun )y gm0 55 oy )l i Auadl gl jaadli Alee o
Al sala <uls

Jshem S8 Lrall aa sl pall 8yl all plii )Y ) Aaall pa aiaie ; Jadliddes o
Ll G jad Al g ylall OB Al gt ) sa e Baaa

Dleal¥ A 0 () el L B 1l 8 )l all B 0 pdl i Latie eyl Lles o
BUSTE ST

A58 shT 5 50y LTyl e S Ll e (g B jlgaall 7 5a0 Laic ¢ skl g uydll Ales o

Al Hiaa




