LSIRINIRSEID

e fqaae (@i
[SRINEGTHIN NN
58% «fed, 05y
faeifs I« & (AtF vpdl T

Il ]Sl @ g 2icagel “ifeaw
DIT



e [seiw @ Mg sitager “ifiw, ol

pEIRIEINSESE)

faifs I : o (AT Hod AT
[SRISEGTRN NN
583 @feleT, 03y

oY TAWMB (Ve GrzPe] ST
G, [Tz, v

AT oAfam
RIESIRE : (18 TR A TR, ow (R @ eyfe)
Ay : T, qMPE (R AW

: T, A SAE™

IGERR TR EN]

Rl a0 : (T8 BRIRIP G
25R7 ARPE - (N1g TRIF (Tl
ETT : 5¢.00 (ATTF BIFT)
T : TAMG 2B @ SATIHeR, QU FEAE, T,

CTRIZ: 0595¢ Yok 993 |

PUROGAMI BIGGYAN : Quarterly Science Journal, 30th years
1-4th Vol. Editor : Md, Ishak Molla, Published by Bangladesh
Council of Scientific and Industrial Research (BCSIR), Dr.
Qudrat-i-Khuda Road, Dhanmondi, Dhaka-1205, Bangladesh. Price
: Taka Fifteen only. US Dollar : One and Half only.



pSIRIDINEEEC)

e Reew 8 efefvy wiffe w2y ¢ vgid wwfay ¢ st awm
oS Reed” -« g T T | SIS @TAF T @GSN O 2 |
2R AFI*© Y 8 TOMCST AR (FTLCHA |

RCH PIEFAITTE ©F (@ oy @SN [Re-9 QAT &) G =48
FE T AT |

(T TETA-FI9 AIZCT AW FoICET AT A0S orete 20 | FIEER Feoirer T
T QTS @7 AFA |

T ARG I Gy F0o!1 [T G Foiter Fee il 27 IR T
ST T @ QO FHTHITT TRKT SATAIN 76 T4 (2 T4 TS | B AAfawzgy
S T IR A ST FHFTRIZ IS T(F | &7 B (el qore
R S oG Gt TS T A5 3 fowa =iBer omoe 7 |

I 27T 8 @A 2fGF RN AT ZCA ©f (T (e T 1 | A7 AN
N TP YA TG A 2T | @ GRG O 2Tl (TS J0 (13 47D ATRICHS
I FACS A |

T CEHT AN e FAFFe (opere sAfavaei BFET A1SET | &[ewd
Gliferey % I AR ~Afqqeq, «ffady q AR[eiEm Tmes sfsm
A |

AgEere gfe for 7 weq e e aif¥e =7 | efs TRAIT T v
DI | ©IF NeE @M | GUSTOMT & S 0o % | So F[ FN QTS (Fe!
7 = | fefcarer wfgs AT =7 = |

20T FifR® ToT® 8 =y TR ST | @ FTHFS REW Fiwe W 7% |
QY

(13 FRIRIF (T
TS
JreETion=! RSl @ félgy sicaer wifeam, B
T8 INATS-Q-4AT TG, (NG, BIF-30¢, AETAH | (FIF : 5LASLIQ,
E-mail : ishakpro@yahoo.com, web : www.bcsir.gov.bd



pSIRIDINEEEC)

[CRINECTRY I

583 @feleT, 05y
faifs o : g (At vgd A

ro

0d | Y2 N FO6! w2
o3 | (wIf et

00 | A AITHT GPP

08 | AFWACHT S &
oG | NFIMCR “Aif

oV | JIETACHAF IT @ (=TI “Aife
IR LIS

09 | TR I SHfTes eFs :

ob | Tl fF? Ful € wo{f wy
TE 2

o | JIGTACHT FLANTANST GG -

So | IS @ WA I9%T

3 | I WEibe fod wxeeifes
TRHIETA, (foq Fore)

sy | fTeENT wfewcta Fiae wfTwT :

S0 | LG ¢ g St
oz g3 oS

38 | fqare apiafass omref

3¢ | Iy TG A @ o (&
e P

S | JIETTACH A eI

39 | RGP I TG @31
TR 8 fery 7

: (Mg =IfReET 3T

: ST T, S SRR ¢
: SHE T, TR FAR A >0
: SIS ©, (I8 *RGT M QeAT DY
: (ISP & <]I9 Q0
: G, YN PRACE] 3B
: T, AP (R AWM 8
a% ¢ 8T obr
: (TP R oorgRr 83
T, SEe PR AL 84
¢ AT AT @Y
QT AW fefwd! N
TIS (M3 T Sl (CTC=AT) q8
s (TC ARy b\©
: YR: SIS T (BT 53
: TeT5 v W= so8
2 MRS (A Sod



q3 NG T 52

GAF T, S AT

T AT (AT TRIRACE STOT€ FaeT [ = | (7€ wWiong @+, @3 [fva
GIREMR, GIREHTed SBEE & ARG S (@ (S1e AR 713 Wo/s
TfoeT | ofg e wafey e T@RAT AeT qF ¥yl A IF I S5
faferaeetsr A=t I | @ ABEfiE TSl ZET R W e Wg forr fef
TR IR (5T 90 Tl GifSoae 5 | w12 wsEr T 9 v @36 aez 2T
o ¢ fifbw | Giaea Sea, e ¢ f3fon wy Als O @ ST efg | 3
ST SR ST PR 7 (AT 5% e weet | Foaes Sma I_pTga-ag
SR TS TeTE [ g AR |

S GFF PRSI SR SN (AR~ A GE (@ ({06 e QI TeiT 8
oAl e @b e it e o=y ¢ [ | s oed
TR YT Y20S @ &5 ©rs, Bivf ¢ Rfeaeas siifgsrey feet ot A s
T Gl e IRTAT M@ ¢felcs | okwce e (ore A
R AT 200 BIW | €T AR QRGN 2T, I QIR =T @aioe
CEF Q4T @ AL | ST (7T, A 94T G241 #fR&ce @ & wifz
oonl e, OIF o1 ggfen G IR g3 IF FOPPHR @ TH
SIRPTIN FIS FACE | ACF [Sf6 T 1 o) 8 ez qraigfa 23 == |

T, THQRT! G© [T (2 AT (ACRT NFF2 SN TG A1 (2 ST
AFC ©F AR (AT AT 20T T8 FI6T AIZR ©f I ATF (AT ICA? QI AT
GHIF ECS (TS SINH (TR T IS A0 IEF O@F &) (T SA0hY 7
R TET (APSP BTG &) ( SfGR-pHS I67 G TGP ITF PRSI I
FACE |

YoT (BTR 04y (T NFE 6T F& I(F QT OEF & G2 QAR W4T (T
e e I6 FIe T G @AYo BIed &), ST TS T (25 |
ST I AAE (QAPfed Ie M ©rr I (@ AT ST 2113 oF ZCe
50=% | Sl YT JFAT® (TS 5 (F B FACS I S—IF #/7 BB *7y

a



VSIILREETEH

IR @ AT #NGAT IR ©F T | 2T (e NSFY I QOIRCE WA
O eI Srorwl wece #A1f | fhE R MU AaNY 99 gwea Fre Fe
T T oY 391 @@l 7 9w |

OFT> ASIIF ATTYTS 4 8 AelTGF SIS AN AT AF 0 TSI
AR BTE *77 ACF | 9FT6 I@ IFC ©I2 (AFeF HISt ST ALIFAS (TS AT
A, (12 IR APIeT I8 | BY T TZFE I ETRIT FAF OF S &) |

GG S T ATRA T J0 ATF, GF [OR {7 FATONI [@gies @ I
FE T R | IR QLT 72 ([QPFoF BISd 0L GACeA LR &y QTad
O TR AN AL (41 A7 | foE @i sjfia e 799 g o offdi
(@I APfes 961 @7 ¢7F F& 0 1 | TR R T 7€ FlasE [Were
Y I FE I NCAF SR GITF | S T (AATF AW ©IF AR @O @
(gifoT 7o of 7ffdia ey T fRerta WINCF @ 40 TS AN 7 |

4% WfeFY o7 ¢ fee-pHS 961 RIS WGl Uit Glifers 71 witg &Ffers | «ar
A o]E e @ 8 gda EF q6 | Sy Aeefe gder FESw I 8
S pHe Io10F AIYS S JCACR | M ST R BIAfG T I0oTe Qe
STl AHIE F, ST SRR (TS =117 (F, G W) SSTE T A5 STy
fay ST 9O eI e Fe | G180 W2 RIS Wi e @
%S |

THG TR T R oifge I@ael 8 FRiTwees o e =F
T Mo R 92 et | wifgrelitd @ axfe Sifre =t @, wiewrda &=y
(@I THC [ FFe= [ T6Ce 212 *RNYTe FeF 8 HNGF HIet 7N
~AfIICe TAES ABITS YR &l FIOHT T QAT AN | 58 ©=d (@@ ite ¥
TR TS @ ZCS AT | FCE WGFY o1 TOL 7391 (XF I8 o7 I AR
T G FfeTe 2oR F (@I 9F BF LR I RO @TO 2A1ta?

T IO Gy (ABTR 0K (BT (@ (Agfes Rqeq ©f Sfow Fa1 o7
Ay B+t f2 20 209, ACS G T A9 4SBT F I (T, WS T 0P
A fNSH 71 qure WIGE T S (NOfET 2 Face AlC | I @A
BT TBCS Z0ET FOOT I 0 (A (12 T2 WIS FOOT SNl (O F(A?

T FA A AN TG ST TGN 4T 407 AT T 22T Soft =,
@I°[ doofls IY, UI%F dooo, G FCI YT AT ToITe AFAN | GOF
T FCA 18O IFID Z(T GF0 GF T (BB AToe @i g 584 |
FR, 7O AT 038 iR 3— GF#7 2875 *77 AT @ AT WS vt

a




CSIRILTREEEC]

AT | 05O T T T FEToR g asf ARITes To | AEET ©lkce
AT @, AT I (@AY SR IR TEAR Yovy @el T ©I2 Yoy IEHH
(RETR ALY I67 SfGR FAEF LT (TR | P S S (@ [aoq 20
@ | PR TZFE 79 (97 I ©F @ VHIPA SAITST 80T | g wT M 8
RIS R @3 047 5791 20, M 20 = R @3 Sgiifss |

oAk WGTE I Md/o + Re/o &7 AT I #1197 0 HASHE 10
So0b &l I I T O Ja IAE A So0e8 @V (WY
(50€8)3/9=300Y |

SINET (TS (TN (AT MR SR FRGTSTAT T 2GR 7T T2
508 (A, TIF AT NGFY ICEF BIC (ST 2ICS AFCS | (I T50q
ey e oIt SR RS wF 2o 203 W9 ©F (T &b 20O I OF
R e SfoTE e SR ~pHF IR WeIT Wore 7deT | 97 ¢ita fefe wea
aFe AnfieEr Tforeeitd T Face AET GF0 THE GIRA6E @HT
T | IWO SdR0- O MF WF @fedT @Rt @, 7= 7% MeE P&e @
TR AP TF FACR O YO ACACR WAOFE 957 @ OfGR T 9%
T |

PTCE I TH@ T S0¢q (ABTR SEF T 2012 Tq FefFa o= o
(O AT | TR TEY TH@I H SRR AR TS FAT @ Sregarete
(RIBTET I | WA GI(@ CCF AL AGFY 9 QIR B 0 A2 QP
R fSfFarT 3@ =@ okl NefFart i S ik eve o I8 6 | AW
S JeT SR THeT Z0of, THER NFF A I@ 20Ol | GIR FfoFd 91 A
ST 2 ZCO! THEH HF o] AR (=5 G T GIRAbE T < R
(TS | IS O© Fo I TH (3¥IT® 20 (@ O 7 Ste! [{ifwae I3 @,
I A Teq MET ROl A GF (@A QR | AP Aferd T
A T SJRITTS WA (e A e weaer | ANma =<
L[STHETAT SIGR I BT T T SR FGIACT | LS R (A2, (AT T (T,
SAAS 53 T JOF I TG T O (CRA A ST T[N (RS
TR (50 G o =0 AT =1 | 1T (RS Wi (@ @ 0T T (A0 (I
o Ol (MRCS BRI 0 (FeTe | IO 01 ICH SYR ICe SR T
A2 (0T (BT e ST oIS I |

SN SARBCPT 7 N ST SASF ANeq NGl (AACS A2 TReoife
THANER | @9, e I97- 1 O fFaiem weree (RG ¢ (@5 W04y I%
8 3 | AW AR I WA G TS FrOT TSR (BT, ©fUR T 0ot @t

a




VSIILREETEH

TS BIR, SR 6T (@5T G IR e [Fee Sfoamy I0a
RS 0T Ww 2re AR | fa-taibw [MEfmamT o fFfeee w9 | 7€ ©f @
T 1 94T ST FR, Gerae (e ST SofFfs =il @i5e 7ox @5ea
TN T QR T R eI RIST T | @ T Qs NG
Toifgfeg e NSTFAITR Woay e Siwde 71 I e, T [edeles Jfm
T | O T O S 7 S et apfE =7

fa-taiioe faefgam afn e toft zre i, o e Tome @
I | TfBeT 1 2RI COf ZTST T (T (0@, <2 (12 e &t e i
qB© = THG A5G Ol TAF A | FEA, THA AT TGS I ¢ GG TG 8
I Zre! A | o e NeHT e AW I TN W@ A v 20,
TR @Y eToN WY OGS AF© | YRGS ¢ [ A7 =iy zref,
TN GO 23 TR FAACT THCEF WK | (FNR, P, AHCEA-GIF2 TH@
oy e Ry oy 2R | (12 T @d REFReR (ood e (@ @eTaeey
yfeTere 2 Feafeet SR o @R RS GIR TAME (0 oifde =R |

SEFGTE] AFAF oG MAO IGI FCACE ANWIE Ay G @2 {0 |
AFfoT PRSI G e S W fog «F [0 S S[ee A @
2Ffes TR Ay A=F 2ol fog | 5@ (17 Ry et forepetl-Gie@,
THTOIRT ¢ FFFEAT |

T3 SECHT AR 8 Sfred eyfe: & A% IrafeE"—o7war qifex fefars
AfSfoe asm @i TS 3t fms 72 qF Tg7 Sg “fRefwrs I To7 ¥ TR
T 9P TZLS I (@ACS AT [ | TGS TSI TG T 7 IG CEIACTA 1%
OIS STbIA, I @ qHePTRr | feE AR @ WoAT &[T Wy NI @
QR T AR O A ARCR VAT FAIGHAT WHS[-T9 TECP W15+ 8
TR SN ofqae FRE ¢ eyferie Teorer N ¢ e I fRdifae
Z@, i FE FF QAT € AT AFCE AP O, 7S I8 8 IO
FoEA 8 I oC FAE, F @AHER Tgd € eliie I of MIFIR fooq
-7 Fga @R | N6 [WAICR Sy 7 ALHA 49d qre] SR ofsf
32y S ! AW NG o4l 7*1 T 9T S S ZrT, ©F A HIA A
AT G S 79 7 (AT T F99 o8 T T (@@ | Wfewq 77 78
s Tge (afiEy fea Tl 2rte T GRiferss oitaaell, [Keaiae Spihea @
fTwite SeffRe R (A | kT e 45 ¢ ayfes s gt |

ST T FE Ao ARG TS wme IR TS RN @A
Fed 8 TOAO Mol THABR [oox M 99+ 387 SB[ ¢ fsfel I@F wee

a




CSIRILTREEEC]

RfER AfEsT s fRraesty 2w Sorg e 7w | afsfs i sifasa
TET el fTREce Tg FhTO! (3, ToF OICI AT Lo T HFRS 7€
0y A2 FACS 8 T G 7€ TYC I [eaiea 2 wepife wh0r fowg (AT
SIS, Rea Sefifze [ o= ¢ Reemia Eiwd Gea | @ 7l
JRET I AR ¢ FE FA(R I [ Naifeq &y, ©F =0l T97 77
feystier, ey @ eRfem cvta wom CAFIET-5 J& bifkwl, abfere I@a gaen @ &
ANIfEs, Aeafes ¢ qfafesd s | 58 @2 TS FRT STAT SCHFO! T |
0T G N SN & f8 [ Aov (I I TERCTT G2 RIS FRNGTAT
JE FACTS WCOIGT AGHA T | (WG FA TG WFF ¢ TeRA T/ ¢ o
SRR T | R SPHAS! AR, GG TR 7T WACE | &Y Srewias
ACAG-TTY (ACF AT+ oo MG AT N LIA ARG T@ =0T A
8 TEIACA FRRIF N | oy e @G dF© e GIfb oo T2 e G
IFAF ARIHIE TFACE FICS AT 7T |

2R (@ I RIAR AGTal SLG A @ O QORTF GG \dre
AT | QAT (T A /T TFAF T LA 5, AT A ©F ST 7S S
P A PG, Q4T T QTS NFENF [Ra9 @R (@1 I8 @ oImd weled
e Sifgs Sa=l T51 BeCR ©f RACST SR A= Gfere ArFeTS el
w20 TotT | O s e 1 dgferesitd Fe Qe ©ita ety
T TITS TS §F VT Y IR (0 | 2gfE O @3 Aifedie qiwelt, eifze
T @ITed o | ACE AN G523 Tal 907 fzre Faiz o foq 78 %7 T
(12 | T TRIACNT AN AT AT ST (ATF AT BT 0=, 2N g To3
T &R ©F (2 | QRN ©F T ST, LI T2 | &Ffox TBeyrrar sffeet
¢ e fown e <@ weiten frameteT oo it sedd gk o
T TS TG ol & e, T e T ¢ wfewq (AFER To &
TER | (e K T T G A @I B saEeleie, feafmre
-, AL, e ok, R ufe ¢ e SerReT Ak
qRCZ | 92 SN2 e TV 0T O IR (3 (@A FOFTEA 7, bfers
G131 Ve AT Seieess 4i e QT @it #ifgfe <1 789 | I, 41
40 AfATS G T AT Tt (B | AT WG AT S e ST
TR AGHF [T ZARTF! Rl | IS ATHIR AR FAM [oidre
weds ey | Sy Ree ayfes RISl ' A9 77 | TGN NISCHTH,
TAT FACIF0, AR Feleed, (@A g [(fermm Seg (ot e 72
FlFF T AL THRIT FHAT HeN0R QR (T =¥ R Tergy <425 20, 792
T ©Itq AYfe FSa | Tfre Wete GRfETss “taaa 7 |

a




VSIILREETEH

afszife «befite «3 Tomfq oiear s TR e | S s ayfe
TOTOT FHCA ™S R AYLT Mg T TG GR o WS 39 L2y
AL TAT | AR (72 FT@AT Sawersion™! Reoie wiwans 7 oyt
fre 512 o 20 efeere 8 wfiafes saifon SRR Feal I8 AI@ae ST
(@IEToT® S e FH0S 20 | (12 SAPHA @ ML (Orw “Afee= g2
It [E@EE 9FelE Fre «Aita 71 | Awre Tete dea ¢ Tl T |
el foags «B g [erT gy =9 I |

ST AW (o e ©IFIE of T 757 FACET (¥, VI Ao A ox =e
SR RCACR O 2w [ foer U o wfvweits fofe T «ae I
FCA! TGS SIIACE 8T I | VAT IS 89 (Fraz «fb e o
T | A, Fo WG, ofed «wfE ¢ 5EE e aFfs @t snear i 73,
R A | YBAE WEM *SIAICS W A ARER I (&, Il WMo
AT *I& 1@ o TN T | GRS TS Y A #F A i far ST
AT TG T I P FCE Qi oy WwE o | wfne ffier @ st
15, FolEd-9Re forel Torold W@y g@e d Nl g of fee
FOCIHCTI WA € S A WAFI | (P I *1, (S O, (@G
Wiy 8 8 (A6 Smizy, fFei 903 1 e @9 I8 9F I 2feq7 e
A GA] (FET 8 WHFS! VT TS« FACTS, IFT (N weiies I «Je [y
IR ST G YT S O O e H1ECS! | | T©s (6T IS e A
fea ¢ gyfea sanfea @12 % |

T *rerice W P [emr ¢ swid-ReeEar s v Tefke @7
@offee FF FRoT SqNefesd og SofFe Fare AHT | U3 OHITS «Ig
@ore [T @ @7 (¥ SEe, [Ga Toq 79 oge = Id, I8
GBI & WA (OFS [Waset@ NREIET ARG 00 OF FE0R | 97 FE
AN Q2 0 A (FF € (FF = G (FF € (39 ©FF | (@0 [
AR @2 (FE0 FARRZ (@2 FI5 (@ TR TLD ([T 743 AR (F?
PHPCHS o7 T 7 T SIHNI@IA (TR G pFPY (e RIAR? T 4T ST
fSTRTe T (@2 16 ST [F8 (167 IF FIE ©ICF 1 (2 Q@ AT ATHT
TRIG2 A GRS (AT Q2 78] (RGN Fe1 [Mila AR | 92 IS @
FARE I RN QT G 9 T§ T 8 bfere TG M T9e (AMFTET
R FACS T R |

F (el e Resie o e xeeti- <99 RS @ wdied of fFere 9
ISR AR T FTSae of @7 Tvaifbs zrave | IO 4 3

-



CSIRILTREEEC]

ASTRAT  NITE ST KT T A | ATE RN Ty SCETRGALCET
TRT @ Ty W3R (PRGN SCed T P avd [958 239 8 AT=IRs
O V¥ | OF ATER 419 T&T (SR B T4y AT [T «F a6
@1 fafe Redm | @719 (o R AT G (FIF (A0 TG AT A FA B |
G2 IF I (IS T TC AFEE G 499 I | @57 2T TG 0y

FINZT /T A |

I T8 PN (S0 AT 1, FO67 ©If MY FACK, €T (Ofe welfed
frse =03 fomr, g @ o+t SRR 70a w=RT SR 769 | e @3 i
gfswlere, (<ifTe S2[T qF fSTe 20T UIRE AT ML SERGERS ({597
@3 FTTIeT A TG AMedd ok R e 89w o9 37 | 38 fAwita
T SV 2, IEF AT @eNeeltd @7 Ser@dr ora fofers i w4 |
QT (PRI FERMIT 2002 T ©gare fe, A AT N4y SERGES <1t
IR (R N @ AR I8 &R R | 36T W15 q06 oIS |

TR g A (I STARGALCE AT Ny 7% =7 | QAT #Arefer gt
Tfs, SREERIC SfPoTeR S 8 AT FFLTEATS IETAGT (0% e[
THER @-9E ety fofers St RmigE Wy [T &3 | &G Jfdr
SR (PR N AL AR PRSI 0o AT O Ol (FHF
IR I8 27 ©f (97 I (TGN S 77 712 7 63 T I (W5
& FOO! FAC I ©F To, fmaia wfba Nfafes w1 afs a5 @SR
o (P Y TR TG *Mied | W TR ATRS RiFEE e S=wgw
T4=s QO™ 03 (@@ T (@ JAF IO 241 78T 77 | 58 92 Tt
T AR U2 & @ G0 (PR N AR AR AT 20T
QFfG AR AT SIF0e ARCE S AT Feae EIG ey 7E 9¥
OFB TN *1S ST 27 FACco Al |

ARG, RANCH ILET FCFA SCTRGASCE SR (O TETRGAGCE Y
AITARE T I (PR (SFe e [NERTed &=y Wil =0 Sl 4
face =ifa | e i s gl 7 oy tagyfes, pe ¢ AfEs wdied
fdiae @ 12 AREE IR SERGARCEAR AqIre [T, SSeAmes
IR GTAF HETIDeT | (AN-4Ted e (@ Rpe 8 e oIy, wosg @ ey
P 41T O (F ST effowpety Wor qaR «@ft (@ wrAnR @ SRE I w9 IS
SERGARTAR I8 (107 NBAGTAR N0y ROIR0F Aol | (@Al I8 @
AR, TEARIY o TR @re T 3@ @rom Iw ¢ AR
HIEF T4 *f& 14T QIR 93 FOLET F© 5l & | 93 A @S

a




VSIILREETEH

BRSS FHC7l (SC ¢ F0eae 30 I8 RSN NF (a3 Noad I8 TG |32
2bfeTe IFT T4y T (AMB] AR TS #11S FCACR | ST A FRAS
AT ST oG T ZCTRG SECEFICH I, FIoATSreIer UGt ST of
FIfR, TCERGT NRCETHF @7 IJIQT GF-F ERGS ¢ feg =,
fTefeaa s @™, @RS ITREE o, g
«f51f%, e e TRt Tonifvr Sgfae Tifas g ees Soefa e
TE TR T |

oTT (@ 79 I 7Te NG *efice TulfTe 20 8 Tod (AT &fe 2’ @3
o4y A0 9 ARRIR Tye PRIz, 4fts wrex FI5, T St ¢ Tw
SIANER SIS ¥ | TgH @O ST (@ 9 ]fEy o fmae e
GIfeTE SAM 2 992 TG ML M@ 19 8 FafFee@ are Agafes
IS At REeR @ |

3fzee 97 A Extrinsic semiconductor 93 ([&T IS % O OF
S 4w e w3 =i sifsaifzery &y faaas sar 20 | @4q @3 oy IeRfee
fefe fRepprre s’ 2 F0a Sfonq (@afEy qre Felfere zow | W S5
PR @F AR AT B 2 T oz | WEHRRIRT @ A AR
B Wy |

TGIAF T, A AN
I et fesfmrieTs, (J05)
BIsl-y000 |



&Iy et
qGHT ©, fTR IR AT

e g, @ Byeife, GHGRE (FEE ©iR, et T
Torf (@I @32 @F @ AAFSIT TS T | (FINIRG AT AFAG G
geftafewen Rreed @i Affe a3 @ ifimem ev7 5 Fe oitg eot
T efeT TR Teoife TR (FINT (ATF | Ored o4l bo SILIF
QM (ARG ST ST SREHTS | (@ IN1205F 4 @ (@R fofes g F=amr
(AT REE @AGIETS (FCRE) (RN T7fere efd et vaes Sevife
00 | TR esw fofe war we, fig sriER 1w @i are
OIAT YA T | @ I e deidg AP 2 qemas, e
GH(BIEG 8 T TR (AP Fefs TomT @ T (BT 4w |

TEHITRRICS 6 of fofe e gt ST 70 TRE (YT, T ¢ efeers s
SIFIE A Teoife =27 | MBfeRR, (BIeTRfesyier @ ApTfas g SRt (&
2pd Tl IR Af GRS (TTT) G ST (RAICTD (RN JRT IS
=Y | GETTs 2UiE e o 63! SeTa SRER AR (SI1F 8 FRFMI FICe
TRZe) WA A | (<T@ AN SRS g S Aferarens e AfRee
A | AETS T W efw oWl FT A W are [{fey @eAEg
(I @ A | Q¥ SEre IR R @RI @ N tof
=, I SR 00 HR0 iow Fee 5o 7 @R ©-AfaiEw e P e
P! T AFFSICT T (STH (1 & IR GF Gy &l S 1T |

BTG Brifee, SEHGICAGe, ARG Cofid AP S (AF Y& e
3T 8 oFe qe A AT FeTHE | ARG AIITH FoT I8y A
ol SN e THF FRASIE Ie[¥e FCH AR FIACT | (RIASFICETS
@I [Cr(vi)] W67 At 3@ =3 =1, W 71 are g == teg smid =1
qTF | 93 AT (IR T 6 TP (= 6 &) & 27 |
Cr(vi) @ J@r Aner ¢sitr &l 61 s e @R | Tow e T« a9
T B WA (IR SR | TG AT FI=[a J92 P =1= | G2

a




VSIILREETEH

oy e @ | SRS FraRez Ferwe o I @, TEd TRCFR 8
(FRRIGH 2ok SR | TET AR FIed & st @ RN 93
TSIR*IF MO A Foed 42 T+me faema Reasar &40 =71 o
AR @A grre [t ffore R, sigsE, I ¢ eemee eoF
AT fofe IET PR TQ T RCACR | NN AF AL LI
Areied (IR a2el S (¢o-200 TETEFRIT) ARG AFIE | @7 47 AW
*E (0.¢-9%) MICGIBTBIENE Gitg (<iffe 27 G3R JIfE = g AN &
T AN | TG (GFIRRICE F7 e @F [ A @@ A4 | @iE
ARTR *F GG Cr (vi) (I sz faeamér [Cr(iii) SR #Afies &7,
1 fPRBT @ |

TRNT (GFICCET & o72fe @i Tiat 2ol ofs @ fe *[Reaa s ¢o e |
o35 fareer e v e 3fw, ek, Rofas et e
MCBIRTB G BN TEH, T T FICCOIF =1 2 =7 | i
ofes g P X Ay AT (IR @2et (A0 R At AR
T | ASPRITS NI FiET LT O (@FIREIT @eera AL @@y Qi
Ty, 9N & A SAfe gere [REre 2eiRd R ' 1 AT or(vi) 99
A AP T TR, GG @WE 8 SR TRWbERET 77
(GG N QFER T WOE GBI A e R FOT 2w T,
FAEAETCIR FICFT 7 GR GNF [ FAFER FIEE 278 20 AR | [Fefre
@it BRI (e 72 S 2R Frermes wioas 5 |

S AR, (AT (GG g FIAEr g, Faerdar swesst (T oF
FECR | @ Gl G0 ol gt oiee v 8 AR ([Fafe) I3 &y
aFh G W (MBCE) qF IR | 92 WEHRET [P,
ST T IEFIR A, @AFT— @R vi Al effs gvfitr IRes
fferaTa STexy STeia A0 | (15 (TETE qiar 20 &fs 991 20 ffeams
O3 TET SIS Sed *Wiedq “Ifater gifs T o ¢ ffewarT | TifFs
FSAME S0 A FeHIfEe 3 QAT @iig-«, FRICE Mg SRR I 77T
FT® T Ty 76T A AR AMAT o1 Fal JCACR | TEHIRACT @49
R faeR ox afetary o | w67 s Cr(vi) ETeiedy (it (It (oo
g SIF T4 A 1 | @fb Tr=ere 906 ARG FFRE 0z [ (@@ W25
TR fTNBTE AT | GO 7 @ o W<l Sifaereirg, T=E, efgx
R SRS TN BITN ST 3B JOACR | AT el RO, AW (T4 T &re

a



CSIRILTREEEC]

cr(vi) @3 #AfRee fFRBT T I, SIRCT AN &1 RO 577 a1 Zee,
TR IS IR FA QTS M7 | g oo, Cr(iil) wHeReiEe @
SHAA FCPART ATS 27 @R 72reR JedH WG Ty AT | 49737
SIFIT R AR TR B I | G e, SE 8 WA Tow wqBes
Cr(vi) %7 == Jfewa wled e A 711 af ifoen Waw ey paw
TISE T Tl =W | Rt wEw wwEw (P35 <8), REWRT 1 AT et
terg s = Cr(vi) Rerifae 27 |

RO I TS & ZC (A A0 94T (T (@ II3E, T AR
fagrere 9o “mid | Sege Pz, Cr(iii) @2 Fe(iii) 22@emze tof 27 |
FFET N T I FE3 AR 2677 & TR JZGIEIRT
AT T | CICAN METHRE N AT G [ows A @ P Ty |
FFeE, AR TR-HZT I3 ECAN ARPIETFRe IR F4 @CS
A@ | (FRIFFIREG, GFRE6 43R AFF (FRCGE Aco! Foy & e g7
(TF ooo AR 7 | W ~fFCaraet 67 07 P13 7 | TFED (AT
Cr(vi) S7PTRCR IS AT @C A QIR 6 FIACT TS JIRE 40
TACZ | FTEAT 8 (FIF gV T4 T, FIAT QTN (FIETNG ST AR FC1 7,
@2 e Cr(vi) @ Cr(iil) 3R Renfis Fare 21t | Tore @ @
T OO AR FCe A o AHLEH AT A A EGHLE |
Fe(iii) 2R@ART 3 I AR Cr(vi) ARemae 363 | Al spiegfifre 47
SIS AR T | ©rf e ST (TG AT AT I FOPTEA
ey csmef Cr(vi) ARCIReT 307 | Swizgers@el, s g3 @@ Cr(vi)
SR FI2 Sy 8 HAiGa e Fidea | Fpfasire, aiF ST SElE W
), NS O g AR 36 | B, Cr(vi) SRR @2 Seng 929
AR

af6 Ser8 Tl (@, ST WeE RN ¢ P WS 9] AGF
FeFaF AN s GICT I IS A | 9T G ATHG ZeAl
T (GIfE fofes fg FRAMGT ATe 1Y JTF IF ILAFLOR
(T BT O A5 Fa |

T ©, MY T AT
Tfgwnfee et
BIRICRERILIGEE
SR |



Y ST &P
TGIAT ©, (8 *RGT T S

S AR AT SV 7 | ©F AW S N7 (A0S &) (@ SAFtar @ e
QLT T (I AWE (72 | ettt @z 2wt S srei AR aZed &
QL “RTHS W A | ST AT S N0 TReE 47 a6 OIS 2ol A |
ST S X TS-ITMEr AT Sgel BT S #TIeT ST ST ReST 0T ST (I
S[e[q ¥GCS] | | WA Biet S A WO At efeare wRita afe e
AGNS SFHCET FIRCT AT W A6 B RCACR | TF© (PGTITS T3l AT =777
R GRS AT ST LG T LT AT S BfRwT (BRI Il &F
AR S 0 4722 | AN (FCH QLTS AR AL S G T (I A
WP T 0 *IRME, T SN A (SN NGAF G AT S0 A6 (e
ST Y2 FOIF | 7 @ e (1 TR Ty ©12. RIS wAfsver <y St arzer !
P |

7 SR e 741 12 G HfewTsa 3l saFR AT (F Ay e
GFY IO Ol GI0 FICHT T 8 GO NT TACe THY 7 | SATF @K
TieEe 4wy Seifeefie Sfeeg 4w Tw e it I @RS ol ot
a3 A @ TRIEGA, JUHE @ G2 T T I %9 | S
Afenfire Ay QRS TS T @R @R 9 @ AfeiereTe e @i
@ Sresfeyef | % I Hfeotema e 7E wiedd Fare THY 77 GR
«Q G S AT T LY | A AN FENeT @3 (@, A O (R &l ([
TATR | WS TFe (IR G4 elfolne FepT S TR AT 27 41 Sfoe of
S SeICeid S g @e $ea g | oifs fe a9 e-«3 SR SimE @t
“Afpifere @ NI (AF AT (TR TR G Fopg oA S
JRIF a2 T4 Tfve 3397 fofes (7 R oite (a3l TR (IR b.3) |

SEGRERT AR WEfEENite 2006 AW 2T @ AW & NS AT
AR LA ST LT AT (@, Sd—¢o IZT I TCGET IR Gl
W SR S i@l QI O & ETRICT W ERiiees Nqawe e of
wo AT | ST R (F(q T&F (MT¥IZ & INER ACAITS ST St T

a




CSIRILTREEEC]

SR o AfSfie 28 AT | SMWCF @3—Ye IRCET I VR & 2P CHFq
Tox (T2 ©f wo AT FF1e WfFAR CF@ TR S ACGERE Gy 20 AT =
fTSEITed e R &I | ST ASIS! 8 FHAFFIA NI T TOF (T*2 S
AfSTT p-00 AN | @ B6 (T @ @ @I @ Wi Sgefirs Sieea
@ SN T8 TSI TS 0 feararorel e FCET |

QY ST ZCET BfGes AMI (TR S 1 ALIFTS GRS qi-t Ao F1 78
W A Sfema TRE FAARAFEMT  AfTeRiRe, e, (o, o,
SIS, EReETe Aae RINERETS AW SITHE ey SAWIT | GWmd ST
ANTCS TN S 20T Geeeter, TS @3 fafaw | =i #nfacs g
A ZCET (B, M g2 FSHeTs | Sy e @4 e sifse
fadae a1 =0aCR | T WG], AW GIR AW AGRT A o1 br.¢ oI,
€. S @3 2.9 ;G AA(GCS ©f *OFAT 2.¢-9.¢ Sl (VTN Q3L FWIeT
TGS ©F MOFAT 5-2.¢ ST AR FC AR *TOFT 2.9 O (T br.R) |

“AE o S (aff/efeli)
I (ILA) (=&) BRI e Fefermites rwTe
el RiE el G bl wfEEr
39 33.80-3¢.%9 | 30.95-3¢.0Y % 3 8 8
8- SA.U5-32.6¢ | Subd-33.0 Y Y W S
5-59 ¢-9b. b0 38.-2-80.9) 3 ) 38 20
38-59 | 80.5u-Cb.b8 | 89.33-8b.¢d ot W W R
W 8¢-q¢ 80-9¢ ot W W R
39-¢o 8¢-¢ 80-9¢ ot Y3 o Y3
@>-Ye+ 8¢-a¢ 80-9¢ Yo R0 Yo D
TS - - b - -3
V% WA - (0-% T - W - 29-90
% AT - (9-52 WPY) - B - 33-%0

TR b.d | ITT @ ST (S AT S SIS AWy A= TS Tt

Qiony “ifafre oAfasrer St @=el FateT @K SO ST T (ST =T-

& S @RI IF | S ST (T G35 AeIIE ST o1
JS AL 0 TSI PN T IR T (SRR 77 = |

o T PR [IFOREAT T 760 [@re qeriae Awd g
T | QT AT Aol TRl FCS AT FeTI0 FIeTet e i e
(TS T | A S 2N GIR @7 APTRIS frares Ge “Afesrae e e

a



AT e

AT ©F (08 JF GR e Al (MR (ATF FMRCT BT AP0 AT 0T =
FIACES FGIRAT ACTROIR T AT |

& M ORA IR RIS I 0 | S SeifEfore o (At A oifere
AT AR FRCT BT T 2AMF | TRARGH @AW (AFTOT T 9T SrSrey ot
0T 0 ol sAferer gy g AT e weifeefe S Seifgfon SR cve
ST 906 (@ AIT3 QR | 0 S SO AW SRIRGF @A &) ©FF |

.. TG AWy A (@T/S00 ST —_— TG W3 S (&@T/S00 SfTT)
el oo | W% 6o el Go | W% 6o
T AT &
ST (STE) .83 5.5 A (TS ©.%0 .9
Lol s.qe @.»9 AT =185 8.3% 2.8
war 3.8 v.90 RIS LY 24.8
IS AT 0.88 2.8% &R .90 .3
A 3.50 30.9 I e
A 2.2 N e 3.50 .8
Bigiicy 2.88 8.9 et 2.80 220
S CETRET 3.63 5.0V TN .85 385
kicEll T 5.5 RIS *Ry
BTACHT (STe) .80 SR STt =T (3% ) - ©.8¢
R o WIS =BT (S00%) - b.90
Froere W57 q.a¢ ©a.3 TR @O - LYY
S (67 .Y ©8.3 BIET, =TT A - 3%.9
F1E, gt =6 - 5.9

R .2 | g w9, &, BN, FWE T9e @ vt >0y v 4wy St

S O T (AT (SIS ARCNTIE Trenfze @ | i SAvE 30
FIONSF AGCF M A2 (FICCEIECE O] FI9 QIFT (S (AT Q3R S (R (AT
RC FE T | OGS I T O AT (FIETSEE @ IO A7 @R
AR YfFe Ao I W |

S A I THATES ARIFS AR @ Jfw FACS AR FC | T

AWy &R T (A5 A WhHR @IFY Agefe Wi i =W | F wfele
FIERGI® AMy &IRe 7 SRS ST T ATra o wiere &7 |

% Afaeiifes gt @wF- fofew v w8 Far w3l ok | Th o 3@

2
- r




CS(RILTREEEC]

Jieay “ifienfas ol “ifasier 9 2eT nited F0a TWREZ AT |

S TR AP @ AT @3 (BT q0e [E-gered FemanfGa (LDL)
AAZRT B | G NCES FRGANT Gy AL |

S SATTIeT S ST AWy &Re WK NI T A (B B | T g
SEACSM ACATSTA AT S (@ ARACTE NLICT ANQT AR G O (4T
AT MEFIE | (ARF SRR T SIS oAfasire Sie sS4y @2 FE TR
ST TR WS ATt TReE-

& AR AR @3 T ARTIEITE TRIGFSIR IS FACS A1 |

& s oy fog 4fer i @we- SRS, w91, ETRI, Tt 93
TR Toyifa AR Mar S @3 |

& o R FIHEREAT PR ATF NG T 8 (905 I T=AF I R
©f SRS B T A |

T, AGE TS, S A, (MBI o, T 932 T *37 Wi, S ol bt
I BT ST T T | TAFTGS (BIFRIBT BIeT G S T =TT WIoT &Reels
SIS STafer, STer et aze ST AT ST SR I o | SARereI
TRISCSIET (FIF PRGSO (FFMA (BT Q@I AT &2t I AF | T TS
oS & 2¢-9o &N S TSR AWy Qe Q2T SN AT TGCIF &)
TEY 0 I F4T 0% |

I T, (M8 ¥R T G=A
AITF 8 ETIF

CoICt qreaT! T FReafRvyTerar, BIeT |
e-mail: ipbscfc2009@gmail.com



SIRILRECTCH

JieEImea ey

TSI R

QAT RS 1022 @S e 0 2 (@ 35U8 I, & A6 7*iF SIeor
Y ¥ SR ST SeRfEs 42w geia afsfie srafeey |  m s afte
ST T A0S BIRAT (@, (T2 FI2[AT Su0 FHTHRMD wiwer @i ae
FEGR ol 4a GIf ARBET SRR IAFTWMRE. ORIl |
QTR ST TICOTES F1CeT SATSTART LT QIR fr e e (3 i S5
TEY FAF ACST | TOMEHE ZCAS Me] ([ (T2 (NAE@T ¢o IZACE SNl
(TaAfTeed Twnar e Al | o AeimerR sUeyfes /e
TIGIE I (ARG SIfFe iTe A1 | «F2 A =&t @fbs iR
@ATS AN (@, TS AN SRS (FIF 210 (@S A |

e SAAYfET A6 miHeE wif s foaft @ta e Face #ifd | @
F) QAN BB dpLY (A Sobra ANTRCET | Gff S wrafes =i ¢
oS or | ¥) S TG dob-a (AF Sodb TR | @ (@H6 &Far
8 FTOIE T S R P 1 ) WF 93 AT ARG dody (AT
QTR | G5 SR AP RA@R T | ¥) 59 TR0 S AN AW
SR T | EToF (*IF AT 20 2ITF 03 AT QMY |

@ Q3T VAT ACAS FASTA TR OIAPT QIR LR AT SRS
0 [Reiee (@2l FTR | @9F 35U8 (AF 9 AT e ANAT @A =wer
TRl | TSN A T O T FHTHR BT FAETE QA SUY e
@I @9 ez R | S Ifega ¢ S ARaet N frema wIfeg
GIICIGIZ TC HITETE R0 | O3 Sy ME A AKE FA ORIL (@0 |
¢ (ATF brd TSI & TR Q2T AW (62 AL =GN | by A7eT
GFHW TSR b AT (CFo FHT [FAq qeare @2 [ I @
ST (T | SO FFTEIF SIS 7o IR A5 AT STl e |
©iz AT wER @t e AR @ b (@F Y TTSIER R 5 TS
TP BT QPP R W 5 (AT HY TP FAIICI BIAF SHAETH
T fRCell | @2 ANTOICS AT SULYETS AN T ARTTEE oS!

-
- r




CSRILTREEAC]

FEMR | S@ bq T 2fSABSF WF ZETT @ TN (PRI A G0 [T &
T ST T | 93 N0 AR TR SIgearReed awfs fog wam feger | aaf
I Y (ATF 00 ATIIICE AN 00 (YF 0b NI (FIF 9eT] I
I T | AT FTHAGT TES AGCANT TS QOIF | @ FANIGIS G3 AS(F IES
QOR F0T A AT TRCZ | TNHWEE 005 (ATF 05¢ FANAFEG I
Y& RFITIT 4T AT AT | AT SR Rt IACET BT I ZCE T |
AN AT TS 2T WK o M@ | O AT FA I A AT ©h2
ST QAT =T |

Ffre AR T AWER (T FFNCd L SR TR gieesna awe
T O IFT ZCACT | L8 (ATF bq AT G TGT FATHIF TABCE Aol
TG, bq T (AT Y AT FFRTHRCE AFHNT TG A2 200 AT 49 ATF
T FIEE (GBI 77 BT [asar AR | Y (ATF 005 2@ @3 770
TSI B HATRCAT | T T HIREE @618 o T@iEs 2R | MR, ¢o
IRCER AT T G (PN I R T | A8 erepit wiae @ zre
ANF S TEHT (CES I 7 | M ALY LA TCoT YT (AF AR
T Freaifere (e |

v8-bal I @ AR Pof: JIEHC FTHR AP 7 (AF U FE Svb-q
e A @ TN foeetl ©ite FITHR eFfe A TR I (ON (FIeT
L TRt 71| AR FEATOIE (@RI f7eCe ey ORI SR =
FACSH | QTHANH CPTS FATHICA &ARS Y72 NS foter | swwét b e
T 76 Afed, 3TNRGT A1 T F, v e ¢ It 3o 9 9v
AfSHITT FFTHH PTCe AT | 7o AR e ferett FF=ITo s e ¢Fa |
TR FHCHIET TR (22 FACS AR ©I2 HIZ FACoT IFEOH |
(eefare Frebre ARe fRge =1 |

O @t Trgd 9T BH® (@, 5 Y AETE AT GRS (FT FEACHETS! B3
| T AR T BEsiR v el @, [erge st Iee &=y FCsE
TS Z0OT W3R (FIETNE (RTFAE @9 77 ARG FACST | O QU A
7 yfaaice IR SIS 96e S Qo I ATsh | aite fifice
FTB RIS QAT YR LA TS AN | (TN BRI AT (GBI FCeT
T[AZS 20O QT | GV Sobrd AT WNBRGT FHAT Areica were “=e quaes
I TR (B2 ACTH | 7 f[F7 @11 SAFER TS ACIBIR, @GR <=
o I FACSH I | OF UTF (FITOIRE SRR TAICOF A IS I
@ @SN | @I @ @ Gt 936 Bl 3w

a




VSIRILTREETEH

I AP TF T 9% TR | T T 2062 dobr8 AT @pt=iet (fFTH T
T AR RS AR TGACST AN TG 0 FAG FAR SRCS ARFCST |
fFBRT (e el W, EfFCoRT FRCORE AT Tead TF
ARFS T | AT (FFCBRT b-q I 29 9617 |

T Sob-q A 7S STHACE ST FACS FACE ACS AR WT FACHER
TFMDH FIRICHR AR IS =Y | A2 TNIGICH ST &N A1 i o7 f&eores gpar
e 0o AR | GIFF (T2 AN AT @ FPCHIER A0 2177 9= Fare
SRS AT Tl I @ (@, TN, AE A & (FF B OF (P &
el 11 @2 I TRINET @ Aotz seyfe [T o T=Ewe
e | (8 SRR (@, SWefE TS @ [EE TSI fFg I =g |
TG SIS dpbrb AT SItmd Y& e ofqare «Tgl g8 T & |
I ANF AG QTSI ST FATHI AP o178 s [dias; Siwen @
AENEFTT @F THFS! (FITOI2 AT ¥ FACS AT | q9 AW
S I TN FECT SIS G 2SI (- &y feeer feere
(A | Y ER 92 AT @ @AW @, G2 ANTIE W s e
A @2 R0 AeTe! 7 AFIF T AN SqTyced FUT 37 Fe70e A1f7fT |
AGCHA (T TS ST S AN (FITOIE2. SIS (AR AFSIT 7 |

TR T ATV FRCHIT Wee 0 b Fa0e I1fF | Roew 303 g1z
T GFM bQ 2RTS! TPRGTE TS S AGOTSA AL AR A
BeIIC GfIey e AceH |

-5Vl (TFE P 8 I OrF Py [Rg: (wHb aamar ¢ e oEE
ST IR oFBI GFAEE AMMBIENE TRRE | S F 7=Fa eFce
FFATHIE AIET OIAT eBFC STl (T Z0S ATE | b AT MIFHIZ *2%
(IFTHIT ST AET ETRIF IZT LTS FCE | (78 7N PAPTe oI7g @
AT 3 TINF G TFLSI T (T | STF S (T ddb-q FATHIE FCIer Fa1
@3B AT “IfG! AT T AW G I FAR T4 0T ASAACT (CFo
AT AT o1 = | 9T [ S GOlR el | Rwe G T FHTCHE
AR FC AT el '8 ST FTer T o1 JF | aSrre e et
TR TITS FACOR (AR 2T [T & 2 | IGO0 97 S
@5 foF @l fetel Aoy (@, (72 STRBICS LRINIEE re! SIS fSrema Seet
I GO (I T T AR |

a




CSRILTREEAC]

WG SobY AITE AT SIS T FITHIT ST Sl T G SdbY AL (THFo
AR eFfere Bl FhRE e 93 e fas dsifre =7 v3se
ey e et sets e 72 o | Gft g SO 1T R
FACS A T2 I I(ACE | OF HI2Cee JC Toe1 906 S fCEHT dovbr | G2
e feTe T FIATC 8 O ST AFIC T G2 G2 IIETICHT FPEoR
2 ST e (e @ SIFR | 93 [2wd @ 3 @fiEy fowet s M
A4 Zoz; AT TR QTS FATHIF (NI, TS FEAGHE (I
FACS S, I AR FFTHE 561 TS AR, JEIe F& BrCHRE
TR FACS AR G R FITHR IR F0o #A17T | F6© S@e™ aieie
FTHR (T AECeIR 2 2R Feaf-ste gfe sw€a «3 [ e
W RFCOPT FFPEONET T 4@ | NN IM JAENWCT FACHE 5511
TG AT e Fare @ 27, O ba A2 W G 5Ty 0T
fofere wacal | @ e TR S fetel SE6R e g e Trenie
TR T | G A FHCOE 9O A NI | AT O FEATHIR
s 33, “@-vAfaa ¢ AR 4SS 2o ACE GJR A YR o (FCS
FITHI &Y ST S TG WO TN T | Sobrd AT BRI ST FHCoT
JAIETE 2T AL FETOR FIR FTOR (T | dob-Q AT &
AT FFIOTIF AfITS @D S55H AT FIBIET IR FAHe 2 | do5© AT
G FHTHIF ANS GIFR A I FEPCOR (T |

Q3 A SRS R @S5 I 9641 906 AR (CHo 7! (2077 745 ey | o
OB FAEE OIS TCo | SN ST IO 2 T BT FCATIT 1<
B @ W3 | N SLTHF TS NP 49 T FEH (@, 97 T
TR el O A =T AR R o =iorer f[fge 2@ | w477
IR D 5 I I 59 o F1ai® Q2o 6 | (T2 AN AW
TR e PI-Ne-82-0 e JARRT F7ke w29 e = | o3
JIETE (T2 AL Qe I SN T4 &7 | (€ [{Aeen G2 a1t
I AT FRE | 9F T IASNCE G0 Fro 1fed AL ARE T 000
TR G T SRY SCAF FA00 =W | A ALTIE S STe AP
PifetE (e | SMWeE TS SHRIT0T o, $3rsie weEte et
ZPTIT G e ifed APPIER &) (e s Tgq e edifie 23 | po
AR 2 (O I TICoer FIRT SAW A0Y IR T AT IR
AT TS 90 61 | ST ©XMS THRTCAGT oo AT AT 21 |

-



VSIRILTREETEH

SY-J00bl IR TFETy: ANETOE AEed SeRfE [T o3
TRGT A1 T dodb T 0 a7 | (T G 2T Seeigsy
TTRCIGT 0T 2T R | Sdd AT FoT ITHR #5 =197 T Srwytor
(TR T | &Y T G115 A1 T | Sb AT S Nwie 8o wafs A1y 27 | @9
$Q T A (WRIZER T O | Sy 2 A 6 6F ¢ SIoye
FTHIER | Sb-dd IMET ACEE (AF Tal 14 R 2= S
FHTHICIR S (AT TP AP OF 8 ©JI5 V0T (T | FIICHIR #IT o
2R D | GBS A TP (ST STF 8¢fT Foiifam agel FC7 A @Teter
JBARCER ST el 0 | (T2 PR S REW 59 e o
TP, AT IO ANS ¢ @ g P @6 WS TF@enerw
CIINHIE SIS (@ (AF S TF ST € (T AS I 9F
T AT AT S I | 5 AT & (7 &OT |

€ OPITEAFSITd 200 AR T FNOIA S{[e1We 2417 7 wreyfes
S ATl FAFICER AT OIBT 2T | G AN [l 8 Y& TFAAIF FTIH
A O 8 AN Y& *B @ 4, 009 A (TS SAAAC
I @I G 2008 A AT FKCE & 16N TGl (72 ANTSE
TR (I &F 8 oY IFPIEHITH (RIEF! I A | 92 A6 I2CAS
IM HY-0d AETA TSI O ¢ @A S @FP (A0S O BT
SUefe ST WE T S ARCST | 2009 6 Y00k AT SIS
CERYITE FAFE PANYEFOIT (I G S DIRCS W (@¥ wPy
frtere fAaafbre oM CE® Fod forell 91 | 2 THIIEE ANCEF I I8
FeE G35 200z TR FEf&BIeT (oiba wifers aor | @2 T @Ffs w2
A== WPTore Tofi T | @R VR Fo1-ICACE IACHRE LTSI
FAIF elifeere T4 =7 |

e AT OGP =P G AFT: AL o6 =
SUAYE AT FABIZCE TeeT AT R 005 AT A ANTG | Ire
2050 T G ATFICET @AM 1 AR S AFZ FAFICE GRS
IR AT 20006 FCER FHODHIIR QLTS SRTROSIIZ bR | SN 93 el
o Fee AfT (@, 9% TP ! ARG T SInd )08 WRS
Y | G 058 I B FHcoRITH WGHA Al W= Sl Gw
A S TAFS S FCACE |

2009 A AN LAAICEF el EGBET IENA T (OFK Ao A& I
(TP FFIEoR T7fe, WfeR 2009 LT FB)) | 00t AETS AT GF2 IG5

a



CSRILTREEAC]

2T I | (T2 I2CAR H TCTTa AT SIS AN FS@lr Syl o<
QT O T THATORT AT S0 | TS Ot 203 e b qrem
N ST SR @ T (AR B | (12 50 &dit 2Q19 21 o< =P
Tl TeTEBIeT AT Gl FXof> IIBIRCT ST = | 006 AR TPTOL
o 91 2 O 8 Q@A &YfE T | @97 oTe Ao I2c SSA &t
AT ACHPLTE VTP PG FCACR |

) G MRS ERI” @3 AT Sae SR ZEe qqIkE g
ST R O 8 CREY (I 7% GO CRl (F9) BT T G
(AT QIR NS AT G TR Seastel (T JEACR |

R) (el SRR TSI SRR AT SR SRt fefatE wees
TOICAT RO | (ST &bt afed GTal it 37N T JRACE |

©) G AW TG HR 7 THEEG ARF & AT 8 (FIHTS ST | (WAIRET
T 8 (@I QIZF 2 (P 2w | it JfE | (ool *I=aete 5 Grie
Rifer SNeeTT | FTTIWCLT AN FCT ZICZ oo BIFT |

8) I @ T Mrfere BTa FFPTHE T ALroIeTs T4 ZACE | MG ST
FACHE #HF ¢ fEfEane FHFT | ol 20k fEfane F95 | af*ifFe 20z
Ry |

@) AFLEWF 8 ERNAICS IS ([QUUR | W@ y Nerw welEa aeq 2¢o
e 2R | ¢o FfeRe TelEa IBNTE 050 A > e werg e
T ATHE (T TR | TS U TR TF TP 910G (ST F](> ZTo
N oI AF, YIGF AF ¢ FTfenm e afeda Somer v
JECR |

b) CIRIRE JifER-aF AT PE AT (TRiEafefes CRIT AT e
O | 05¢ A (FTFEce T woo @6 BIFe WM (@9 (WI_Ize
(FICT2 JEACR |

Q) T, Gl ¢ SRR TFereTy T O ¢ Gl @I 93 oy 8
QAR Y& TTE 7o TFTE QTS F0F U2 4TS SFPLE AL IR
I AT eI BT TBICT ZCACR | WG el e @i wTger
fefens o a1 TR | @S wfimens  afsfre zmrz | weE wweyfE
ST 005-AT TITNS T AT I T (NZ |

a



VSIRILTREETEH

3BT IR TR ARG WS FgF FA @M AR | O G I Aoy @&
SfesE A &) AN [CMCR WWW@I

QEIE Q3 A SR WA (@ PR @ Srayior ST SR | FICHC TG (T
TSI SISl i FaRe (1 2oz fefente o efesm se @
e | TR e afewmr S@r «fG Fiorer RN T FA (SRR |
Ef&BTT e T TS T O AIFRCE ISR 0o 2 92 a0 Fias
(@I AXTE (72 | T @ e Aves, «ft fene st vz 72 | 5E
TR I AT 2Tafoq ARTSTa raanfs (wem =i sota ewofe | swar
Q28 qfB TSI fefGBIeT el ST g etce oN1fa 7 | (ot wfEForete
1 Tef&TeT 2rarR @R SNl Ry 749 ST (BT (of FCTe A
A ST fEfGbE T (FACS BI2 | FIFF Q4T @ Arefo TFoATAE
& ey, SWWET 513 99 @y fTfEte @< | (Rpel F3ae 99y
TBEAF T CHR-IATGT B3 FIEB HAE T (ZF | (777 (i ZB% | AT 513
a5 e NT 63% | 58 war qg (6B e e o a9g e were
AR | &y oS s e @, [oR e fofate weimea SrHRres
A A AZTGRE TR ARNCE ST 27w AR fefene
A ST @TST TS FACS ZQ | U@ AR A2 513 | G278
OIS ST 75T BO! T (FINS GG Froitasia (oxweita i =i+ |

T, (@ Fifowe fTEBR TS AT ATPIET TP SCH (AACS (AT ATS
@G QN8 ARBEGHFOF @RI | AT (PRSI ATST O 8 @I,
(& ATST (FTE (ST (I Top =l AP 9T WS (AF @ (A LS
ITFeT] ST FAT UL ICSIOT o Q3 Ao AT Yo FA-Sf IO | =i
T FCAMR AN TS AR &fs @B Figrires wo feet 7 | @3 A
SN T FER @, (P e [aae Srafrs 2 aweg | e
A 8 (I T Aced T2 U6 UF 4A0a 9] 8 ( Q9 FoTe @
(PT*IET A0 S 0T B | AT QFTo @ GIero! TR ST @2ws fTiE5e
TG TAMCH CenR Tl ol 0o AR |

FRToIF 1S TASITS: A AW FATOR JIf TS 2033 AT b
A TTCS B2 | (ONF I T AN @0 Sy SNierd s
TOIGTER “ronf To 5y Soael (W eRIE W3 W0 AR v @,
TEFR O3 TS (@R SO Q29 FCAR CIRTAR 130T 93 AR |

a



CSRILTREEAC]

W SN AN R erETe SUeYfEre AN (@S 5 O F gANS N
NSRS (FIET@ TFC G @ GTAINTSH AL WIACE 4T AT Hee |
IR (T2 OIS g S_3Ite @0 ffesre Tt aem «ae faes moR
(TOF AFCSE-CRT 3 FEfEGET Tad ISET iFs OFTe 21 | 92 A
(FIETN@ FEFLCATR 8 FRIITST ALe [Cfenie 77 egred Mie fre 73 |
SN TH IR (T, dovq AT (At FGF [ (v w32 o2 I=@ 7
CrmE Mee (FetT W Ao smia I8 s GiRwm Fa9 2 et
12 T (FIETN@ FAFG SR 8 GRS TR 02 I8 0 AR | (Ao
T, QIEF AF Flier 8 ST T (S (AEF (VT e 7 Gefr ar
TIHABT T ACLTEATE AN (FET AFLETIT @ (TAASFE GFSITT AL
M GGifR | St I27 RS TR QT TR IFFeTe] QTR A @IS F=
T 7 | RO 0 1S & IR AT IBIF 202 w612 AR | 2006 AT
T @3 AT (@ AT TR FO G U2 FEE I do 8 ([q0UT | O
@ AfTer Ty @R [T 92 AiTe SN FCE(R @18 9o AF0 SR 8 (T
Qred Tore A @ fEfTBE I7 ST T 231 FRiNires
SIS TS NS ([@f* 20O =TS |

IR WHE QAT RCTRG S A°lT SRAMCT I {3 | Wt fefifer-fefran,
f5fe, fre Zenfn e Mo Tl v S0 92T « TS oo Rt @
& S O FCEME | ONFF AT Q2 "G (FIF 8 BIAcens Ity | Fg
QTS| N AFR 218 AT 1 FAGToR Tl (@1 SGgIH (ofd Face /1 |
Sbr-5 AT FPTORCP YFYS FAF A4 (e< @ Ml qres srepifie =7
PO | (FRIE ACSA & e ARP2 @I F#AF @ affe e #Atw |
g o Ao A wogs U (PIT Jre SINEr Wg Fhce AR | aemy
9% AT IR (@ Qs A Face offaf T S e e
e Rort Jre [fwre Treitt TR sreit! fNrem Jie tofite 77 | TFE
GFPT-9F T @I PHIRT Ieiaere 419 @I 0 ST St Weere @it
e 1 ReA fEfEnre g Semee St sie foifeea #ifS |

6 W3 A0 S N T4 v ([, Tefene 77 2ot fSfes e seret ite
@I T | ST AFH SR A FTAT A2 FACS 512 ©IF Gy (SfEBIeT T #11910d3 |
G G TFEGIE ¢ (I TS BIRC® (BB R AP Gl W 1
I e T T FE A1 G ATS Sbr/od T ¥F 6 TJi6 LTI FE2 NN
VI (TCA(R | AT T ASIETS FACR SRS SAWIAIces T3 (ATHCRA | ST 6
(SR (7, WNE T@-RIATRCS ILTSIeTF FCoR 4wt fce fefenrer 7@

2



VSIRILTRECTEH

AR A ARFA-SWeTS, JPA-Afey g T FRAEE fofene sare 77
AP | GIAIF TEOSAT @ (TR e [{irre fEfEbre ag =g | @35 Rew
FACEL. (TS AT (T AFHSIF 8 FIRT IS [odice S 5 o st
EfeBIeT T@ WIS S | IS ST (@NF LTSN (O AR [T 0T
(STETNe 77 e Tf6® | Aoy Ul (ATF FAF0 ST 8 AT SR SN
BT €@ HEFIF | g2 AL T fefEme a7 Somea Somie (T3 WA |
SNE @ FE (G AT IR (o I FroAGA, BIRCEAD, MG AT
A | @ Azt fefebre T Ss&r A2 ©itE Iged e med sifewr b
N TSN FA FAS TS A |

T W R, T TEwE Sve oy JfAe omewer (@ g fefente
CFT G 8 [0 AF© 1 fCIGBIeT qcaa M [0 @ SF6a AT A0 (A |
OF T J@IT ST FCF (G T8 TeoAme TR (@ 2T AGE (SN
(TR TCER TR T T T(F | q&y 7 SeAAire FE6H, Bkt @ =15
(T /S @ T4 @C@ AT | @F2 AL @0 Teofifre =7 @
TFLGI € R SRS F/SFI0 AT FT (TS AT | O gy v et
T ATS IZIET AT Eow |

T LG @ GTAT ACS (@ T <41 e 1fG feesrer a7 Sesmes frce
A | AVWF TRFIET SR M Teofifvre fEfen™ Ia (@K 981 41 |

@G Jie P @ Frale (A TTFRE AR TS J | A QTG
T TG 4T @ATS ANI-[F€ (1T fSf&B1eT 7 (@ &= (12 s (A0F A
ACS (T |

I oyl i 0% AT T FCTEBIeT T@AMNS TeAW ¢ FF6 G-
e Tez Mg aio Mya (e “Afaere z0w Alf |

@IF SeyfEim, IO, meE oy s e Mo Sap-«3
G- AFme, [ow JFEE ¢ TwoeqH a3 e qrem-ag
grerel 1 3-(N8F ¢ mustafajabbar@gmail.com,  STICIE:
www.bijoyekushe.net

a



CS(RILTREEAC]

e Al
T, W FRAG

A S A G @ AT A1 S I L5ITS 8 ebfers | FRes o Al
(S | R AR snfars fFar of Reemior SiRae [ | s S IeEe
MY FEE g @A 50 M1 1 | 5% 57 e Swhiee ams S
el e g N1 =IST 6T #I1ea =11 | R SeE TR eiee #Aif feeT | ANy
et e @3 SIRRNeTR 912 | #A1f, Qi e fees ey GiRee o @ og We
eifars | 2nf § (I LT TARASNE T | ST AR T G A Z0S )
e 97 fifeq e f2 Seme 379 @ AT | AT e todt 2w 7% | Af
QO G FENOIS | 2N AT G© LTSI 96 2N FHCH S=r (B3
AHS 2 | T AFfre Al GG wifs TRernTes 78 | ArerRe QR0 (T IRe
AfTE @ 4T @FPe @2 1 | 95 AN SNWE G &g | Al e
SR SRR 3378 | 2 ST SR AR | e G Qe Afg siesiazet
R FCARO! KT A F41 2T |

il

T (TR A ARSI A IR Ol | 9%l GG Wyl | TIRY
wfoeT (riferercars T4y frca waet == Al i tanes @ P e
IR | ©CF @ P ATFRA T2 8 617 wFe! | *[9 2re AT fqreg #fif
=T ez 2Ry, I @ T S0 IEAIPICT | S ot MRS ST 4T ey
{1ty RRETC AN I ST AT Q> S | WA (7R e effsfare @@ ity
(3 R AR A1 &> ¢ Feoeetsy et (G engfoss el e e | @
ST FX fNTRTe e boeT, O I S = A, Arares 27 #fifew |

>
- r




VSIILREETEH

QIR SPTRIS 2 TR Floaw =7 W3R (¥ 7RI Jqa M=T I |
ST (MR RS AfSfze @ Al (79 203 FM0hR A1 3 7R, O &N AT 74
(MZ (AT *OFAT © (ATF ¢ O AN {9 I T, O AR TAE @E I |
(BTCY 02 TG BCI PIARITS B | IFATER 41T TIF AT ¢ (AT So TP Al
T TSR 0T, X, (GBI T $oo | WREW =¥, aNA e Kw 1@ 4w | ger
It *SFAT do (ATF 0 O 2/ T 20T (BT ATl *1S TR /T, JANSeT
OPTG (JT4 B | Q9 TIT R0 ST A4 A {5779 271, ©2 Yo 9=FIq
B 2 | BINGT (TG (ACO AE, TGS T | 2R 4T Q1T AL BT T AR
qita ica Tora Y1 Afo® & | TP oF IFFRIMHTS e T07 A[L (7l IR

RTeR “fifas sifaser
AT TF T Mead (AR 5 sAfer i qcaeg, o AvFeng 1 @5 o |
g @14 @ A T TolTe & FECRA | OCF IF Voo fofere @1
IR, AFICACR Al 2Ifwier (A0 SSCa *[oF41 Yo-0 T | SR GFEG A
(TR GG AW o [T 7, SR S (AR N(BCS 2 2Ifsliel 27 wv-83
FCETRIT | AR AR ©3 ooy Sae I 20 AMCF | OF G LT
F TR, (TR 5K AR @ FZ_F! | AT (e 57 el @, s
(MTRT STS (TR 0TS, (TS ST F | T 6o fofas *o<wat R i
AT @ (AT A | AR AT AR AT, (MR @ TV, Sl (AR
GG PAEFOICT RS (BT (MRA G ([ T 3R ¥l RN Mifea
AR I (7T AR | ©1 (AR AR AT (A0ed T P 2 ACE | O
YRS GGl RETT AT (AR AR #Afawel <@l 27 ol ve O |
TR CFC@ AR AR 7T B0 I, & @R O | (AR W& AN 78
DO AT (FICAT AT ' I GO AT (FICF AR | (FICES MR
AT 2T 76 8 AFFAICS S_fFe AT | g [feg o wkfFge onfaa sAfasre
G Sorgo F41 24 |
ARBF 98.¢%
2T 2%
e v2.9%

ST 96.9%
T b9.0%




USIRILRECTEH

ACR “Hifa e

MACACER QLI TRAST T Z&T A | AT (IS 70T el @ Fifer
TZ Nfe T Aefe ¢ fafge | Iem gRe e Aifve sie A
el | AT =g IS AfE TAMITR T7F, (MZF TH-LOJF HAbETd &y
Fiftesraie, muea oo fqrEs, @ [fog Tamia aFgq 20e S« g
BAIbCER 2R | olifes @ f&foa Fice Ty «oT [Nk s TR | (R
fafeq oo gy Aesfae Soami efsfime sy 0k | AwT Ze @I
AreaSfE Soimr [fSy % ey AW | @I SAMIN FreT W Fed SAfre
AAIgS SR | AFETe AMT oW 299 71 e «if2 Setme orees fifeg
S I (R I AR T A | A 97 2B TAMAE qge FE@ GR
FRIg® S{FR Al (T I | (@ € Afce qarge 7 =1, ©f Gie ¥ Rew
(T T W | AFFACS MGy 26 23R 7y A (s e a6 36 |
RGRIE A 1, AFFA GFLE S TS FIST |

i+ “Aife= «fier efre
*Fq+ Afe= s
=BT+ Af=a71 @i+ M

WRANE I = A I | AFgece oA 58, *Far 8 Wy oies
GEfTe @ [Roifere I | S U@ YTGIITR I AORE W I
ATF | T O I TS (@A | G+ SN (e o faeer A srew
ARV | SR T AT (A S RE ot (77 I 0 | M4Rerss effs
7 N AT N AN (MR TS & ¢oo Fyerar or+f e =7 |

O T AN 3500 Elkaiicrn $30 -Y000

ST ARIET AL | €oo -Hoo AT bo -do00
AN Teog 800 RIS 00 -3%00
5 000 -J800 @5 Q000 -800

TR 24: GFew TCER i A a=el @ gt (Rfefersra)
Al arel-=Afe fogomee |

-
Yy



AT e

A e, oot @ sifwr

TR AdFees foqeid A 929 @ ACF, @9 oF@ A, AWHra T4
SAES M ¢ (MRT 0 ATy “ARHAFHICT 2 Al | = e 9pReia iR
Zro AT (FF =0 A, SISl W 9w ReTE, T 2re y-eMieE e
IASACER A, F Z0e AT AR, AFFAICS 2T AL, G
T R, FoT (It % e | Aif [Nemace sfawier e 3@ nf aze,
FFE!, ARS8 FGFNS &9 | AT @zt @ feo=eera Mo qaeaeg @6
Apfos el | GRT-19 @ A &= ¢ e “Afwie e 2R | e
AT T AWE T J000-3800 NEHAMGE A &z T AT @R 93
AR AN @ FE@ @ @ TS TH A A AR AN G T (7
(TR | TETTRICeIR »IfRI1er Q0o (50 S JCA *RICH A *[ret (7l (7eF | @ &7es
T (@, GG NG Al I RE @ sAfne avy «ife gzt w99, 55
@2 M sAfaer ffAfedm onfF gz Face 7@ [ wREeAr ¢ wiee
Il Ao TR fSq T @ AR FFRDT (1 F 209 AN | W, AGrea
R TR T A fgoraers A | ©1% @ 490 eE Ao AR
AN T AT6 T I AN &=eeF A I 26 FIRE | AW (LETET A
3o e sAfeeea e A Feomeem ofame @, ©13 o3 T gz
Afarre @R zeT FeiRE | @ CFE ReIT qoRS 2o kRN | eI
(BT &rex FICET A1 gvmaeem aAfasre @f# |

TEes e wAifa sifkwr

R sff2 4T T =17 #1728 AIHE eFea)d TAMA | Taeres #ed MR
DERINEFOIC AR~ AT (@ | S T e (e SR st 4
T 90-9¢% | 9T T 1% T, Sv% AFFAG 2T 8 8¢% MR (FICIT AN |
O3 P WMNs ©IF Mt STT Yo-3¢% Afwie #AifY [Rfegei aza s@
ATF | ITHMI CF@ A @ 2-8% | IR @7 Ty Rt Freifes A[F Aifea
AT (AT ACF | AR > AFZA 2o AT A1 prF @77 | (@IS
fooq @ qfzEa fFa Tty @67 FIer TS AT AT o AT =7 |
ST @ T 797 03 WIfT 8 SEFWGIIRG AT TH09d §F | I AL Ay
ZCIT AR AT | SR (RS NFR @ ST NS o5l I Mo sifzwr A
qF | @I @ AT I Rl sAifeq sifzmr aco RfAfedm e s ST
AT AR dwoo WD | 930 e afeima s Mtz s—fFs A= ey o
¢o O (I I (T | (BRA-2b @ GF(T TS TGS i ifzwr (Fies
TECR | ©-Y AT [T T (MR Seed SgHAice Slifea sifewr w_eee @A
QITF | AT I S AL A (B AT 5ifzmne Fxrere Iecrs A |

8
Yy




o TR TG e i s v e o
(=f) itk () /e e
© A ©.0 ¢o -9oo bo - oo
So o 0. 800 - oo 3RE - deo
© T e¢.8 q¢o.breo 380 - dvo
Y AP Q.9 5¢o - ddoo Mo - Nee
&A™ by oo -3¢0 ReE - 8¢
ST 8.¢ 3¢o - Y00 S0 - do¢
R IR N G0 - Moo MNE -3¢
8 I=I PR SYoo - oo S00 -3
NEET) R0.0 Moo - 000 o0 - Yoo
So =9 W.q Q000 - ¢oo qo0 -be
38 =T 8¢.o 300 - 900 ¢o -Vvo
St 'S €8.0 00 - X900 80 -Go
GieT-2p: fHreg = sifemr
AIRCTE AT M AR (%)
74 ¥a
K Yo
bRyl ee
B *F EY)
[QIGASIG] bo
Far Qv
ki oY
5k 29
TR N
TSt ST =TT e -5
T ve -3¢

TIRET-25: AW ey SAgs e st
LIICERCTH
TP AT g T A[_E, @7 AfRFAE Seoy #AifF 8 A | S
VIR &IT Qo0 Sff AN A1t | ey ey I 4wy s_fge wiifaa st
TrErd 91 9 (BREA-25) | YT AFFACS AWHRT A F- T &g Ay
TeATre T | AN oo AN FIERIZWS AT *SHT TS Yo AT, doo IV 5K Z(®
2T 350 AT W32 Soo AT AT S & 8o TN M Teofifire 277 | @a7 Irfs

A= BIfRAT (ABITS SRR Al AT Feg A1t |

T, T IEKCET
e+ Wy ()
fafrasrenizgers, oI |

-
Yy



ECT ROt 8 @I AN It geife
T, VI (=T WM

AT T @R AR IR AN Ao | @ Tl T FifeA Reptitlia e
TPV LI WS | @ IR AR @311, B, Fw uz wre ©F | «ar
BT, OMA $IF N8EE S ARWI ST (Scale) TIFT A $HE WS
G TES] (AT T FE | FH 8 FCoT WA ¢ Tege G & 8
ARerS I (IS RiE ffR & | e Tiwiire (e g @[
aif§ | oo AT T (Turtle) €T TAER W F7RICRT (Carapace) J0T-
[ QT 219 @ ST SIS S0 ATH 93 F5 2PTGH (Plastron) e sifefzs
X G SVACE (BCF AT, F A 72 A AF TS (A | OCF JjToemT
ZETT RSP S0 Feheia FRA G AWwa e FeiE(Bay of Bengal)
ABISH YB DR FIRT IE (R 2 AT L BIT AT | SIo-7NTE 20
Q@i ot ifRag ofF oo S wigfere Ster wea WG Gl (ATeaa Joa gieea
& | ffey aeifer s FEER AR Sima $7we (Respiration)
DI | 3R L T I SpefTs G 21T | QIR Sl F41 T FHRCH
A ferT, Sitaa ST, sifefify, Amyres, sfRre Sferes egfs TriiFe
w2 |

gt ar ot @EmIonfRg ST MRS Terrapin I 2F, QR <7 S5
T W | 93 IS GGG (AF 2 FoF 718 7/ 207 A | o/ eeife
farg 3@ Testudinal ¢oIT@R FVT ATGRTS ST AT Ao | = Fgow
7! EIfoTE WIS FesT A ~fafoe | careea oy se iy @3k e e
380 &I 77 | I8 ¥ ifRewe (Leather trtle) (IFTCRa sy 2.¢ o= 4@ =7
R G& T b-b (T =7 |~ Texwet @ FifoHrere Toe 33 e
(Family) R@® Testudines 07 43R 5o e (Genus) ¢o wifen Fifex @
FCOT AR | AN FRAT YDTOT QT G2 I [RASE AWA T
SR AWML ST Afes TR | IAEWH ¢ (AR TELS b IR
AT AT | QAT A TSN @ AGE Ot e Fal T | TSWAT 23
gerifer Wty 2016 ewfen Fifew @

a



CSRILTREEEC]

FITIT I gufe T, aft gwife s g, 53 oy ¢ 26 Fog o | wfe
3oy erefowte @ s @ 38T (River Terrapin, Batagur baka) €7 Sifew,
RIS S ~A12ret 2w i, @i Fifes wret Fifew 432 F Fifew | 2fies
COTEl FRATE (MATO IS |

T @ werba I= (Turtle) @4, Lissenys punctala ST F&ge
g3feq (Carnivore) | IGWR eiFfes Afae= Fo (Ecosystem)
STHCT FoR JI6 AT Ffodd IG! *F, ATy FIFCl, T FGE
fedl TR SR TRt (A SRR SREIRy T ewer| ofi s
FE ACE | (R @R 739, dSo5¢, Ecology and food habit of Indian
proofed turtle, Kachua teata in Bangladesh, Dhaka Univ. J. Bio/
sci-4(1) :19-24)

@ AR -9 AT ST & Lissemys punctata TNF OF S@THH
FHRCAT AFZE (ATF &A1 Sy 4@t Ay o=eela w36 Siferst ewe e |
A= S : aff Lissemys punctala $52¢47 (Consumed) A1FgA17 2wy a3
w2 |

. W R | AT | TGO AT
FR| OFAFO ACTTET | I A WoH QT | (B o | FHA
(%) o4 AW
oY | t=g 5T N ¢o ¥%.e ¢.8Y
(Fish Bone)

oR |0 T Yo 0 .o y.80
00 | AT AErSf v NV 0 ©.09
08 |&II-5@T SwL! 83 v8 24.0 Q.¢
ot |FRFEE AT s @Y 38.¢ L.
oY |TETsT AT Y 5 39.¢ 8.53
0Q 3T (Metaphira Sp.) R 88 08.¢ .95




AT

IR [Ty AT eFp AR | S TETS FHAST QIR PTG LI
CTHI, A TIE THY IR 32 TEAE NS 000 FRS! ¢ Al I3
THR Y32 S | ogel I (e @ @b @F WE WE @3
FoTP QT (AW @0 GR GO AARIIE RIS AY @ 936 2RCe
FeTod FRA (AT S |

fo@: » ¥ (Lissemys punctala)

ffey agre @TT qraice TR @R ASHICT TS ANF Qwifen oFIFe
QAT 40T A AT ZCAT TAGCT S@0.5+5.8, dDC0+3¢0 €I .0
@.8 QI [T TR FAFCE (AT T (N |

Trre Tmze AEfed To T 000 (MERT G ST WeeI oI I @
e G A 23,0, W.¢ R 5.5% WM THT FE@ | ooo IR
NEATFAIT T GToa IR 000 I IRYS AF6T QIR IV 21T T4l
TR | G AT (@ SR (000) IR AT 32 FFgg *midf e Sy
LATCE ARG FCF | STRIGT 3Z! TR TR FooT GCE G T A, AFER
SECT (AT MfeTe ¢ NS 4RI @ YRFA TtRB ofesa TR AT ot
AT | S GFTo FRAT T IACEIL, T, SR IA FATE AT SRS A
ST SNE TGS (MCRF AT (AT A | SIRITT FHRLPR AR AWy SIfeTiy
(Preferred food items) I AN AEIG(T, AT Wg, IMTTF =M, Apple
snail, (T ergf | MR QT 2MR-AATTT BT ATRAT (TF (oA HIARFS

W) TS AT A |
-



CSIRILTREEEC]

Fend I (Tortoise) SF 4y Jod AAPTR (Terrestieria) (WF @R
FE AE | AR TETHF T T GO L[ FRACE AMMIETFOIE (R e
ife @ 93 R @ @ 9L TATHTT ACH 51T FAT TWI9F | (@Foe
SO (e R 3R (T e A SR W7 W @R AR ey
I 1o SIfEAT AR | I WG TAE SCEDT (A0 3T LS T
@, @R AW MR AT 8 DA (ST (Aiwaed @l s
03 e genifeq Izl I TGATER QIR SBATCR el AW (@RI
e R0 Aifwce e eeifen swreel wPe™ (Habitat) scacz- ©i%
SN RS 8 (PRI PreiEFer qww w@wed (Conservation)
A AT 8 *ET THF QAT Ice 209 | OIReEe @ @3 [org
gerifeon @ I 7Mcd (Resource) REfed 2o (At 7561 41 78T 70T R
q 7T TR AR NS Qe T At i e T |

T, IMIIF (TRIT TREWM
T (GF AT
It feate @ gy sicaell sifram, orl |



IR ST Spifces oFe

av @ e

T TR QIR (R & =[RS AneTor [Eah 472 eFead | @
(0T ol 8~ EcE @ & ATS W (ART &) S
Iy AW 60 2Pl STl (S BBl BIfeTed SPTCR | Sl $RCTa (g
AT T TR_R [T ¢ ter-arafe feam [fey wwma armafas
TR 92 = | 9T (A0RF FIoAel, I G @ TS (0L (TN (RS
g Q@IATS AR, A= wfowarz 1 Nafefie i Tmig @iz sy
Foq FIANS ZCC AN | [N FeT a7l (A0 Aoz @ qaraa Sowar
TAMI *IE IR O G M R | AT 7B ATR GF5T TAMI Z0BR
SIS Sifre | sifafire T «ft moes swiier 473 e |

S SyifTe «F «@s oo Qo | aft oS e ifvs 3 crr-wiorear o2
I QR e SAMEPTCEE 0 A% | QRIS S (AeF Sl
e ewresd (o @ T I @3 FERCE T @ e afde | @3
QT AFTIAN 6T QTR WY ACACE I, ZAGITE, SHCEH R FIZGIH,
AP <o ST T G | AT ¢oo KFTNE SN SHifTed w2 =
T, 1 fKfog oite [/fe® | 35 *ota (e e s w@eq it spifes
SER T | Sbrob AT FICHR TIRRM G2 WCSIERT Siigfer e i oo
ARFES AEATREAT A XTOYA SO Tfen (A 9P G0N (& QNS 2T
F(E ST TN A AR | Smifiear sifie Zena Bz 2w sifss |

ORGle SIRAT SHiFTe RENE ARH Svdo, (@R @R 7IEPM S0 A
fTea 2 | @ o7 ey w@ma i smittes i @3z 3 s
TFIA T 0w M AN BT ATE | dvo A e FHI @I TG
@B €3 @ Syl o e WS qigel (v | TR (A1 T2 zo
T | FIICAPTCSIT BT (ST (AT I syifies i w8 =7 widie 51
ARG T | TR SISO FEEF LA NG AT TS T |
« TSR TAWIT (W0 (TR TG 114w I3 ©IF 045 STty Zeei-

o TR WA (IR T &) SRAIF® AMICT TS AN (908 (T
o (MRA Jfw AT T
o wHo TR grEaT Sgfere s I

2



CSIRILTREEEC]

o QTS (M(ZF NI 2ATAENT fEaires Sifee s 5= 20 A |
SR SpifTes Wit artst o T 41 27 |

o MR SN SrifTe

o F-ZCWMRIE SHICAT SpifTe

o eI SpifSCr Sife |

PRI ST Srifte

« S W ST (rrad SR 9 S i (At tofh =T W | 9B
WY (AF O T | G&y AR S AWy A0 ATAEH 2 | 7% 2R
ORI ST SRt TRy, @etET 2 e, SRefe i, Fefkn
M, s, e, Qenfw, FRGrT 9 Shfe |

-SRI S St
TH-ZEERRIE S Srifte @ re A R T, ©F (MR-eSEs (o TF |
T G S T TR Ay &R | FACTS (RT TR Affe (2 e
T | @3 ST SifTeRte el Sy, Sy, syeenite spite
@3 Py wifTe |

FfeET ST snifre

FeIfaF SGZR MR FGHIeT ST SHITes e 23 91 | O A0S 57,
R 4RI PR 8 wiee A1 [eaw 67 (@ @ ey SAmIT e
T MG | 92 SN SpifTester g SifEe, w2ty Jbhifm, SrREitm,
caifom, ifetfam, cafere w3e GifeeT |

QT G SR KT T SR SEEHAET Q2 TH-2TH*11eT Siea
SIFTE TEAWISIT SRR (ST ARG (\2 | TS AT JITIW (TS MCE 9
ATGA ST SR IS AT T | F7&fS AT THRA &) SATIA
Sifar Spifies FREeR qaor Resw s e < wifvcees | qwa
BIRA-2 TRIRG J0a0= @3 @ T (AF VTd AT T 95T faraeet @ee

BEICS BIF, SIAF &7 « 06 (T9If5 SCIFs] S WColE F& FAce AR | 77
AIFFeT TAMNE @ e Gt ez | ASRFSN Ared T AN STF
FFPTTS @ THYE AWy (ACFZ A7 TAPIA TR ATASTAT SO 2 TS

A1 | @oIRE Fee B a1 =Far wAfae e a1 %9 | QI e e
A S ¥ A TR0 FAGCNT Tl I97® e YA NCole bl Fer
SN S ST ST 7T FC 2180 SIfeTeaees | S AR

2




VSIILREETEH

FCACEH, FISF AT YIS AR e 906 | G @7l T, SR em
fafeq o3y o 5y Ardafeiar Az smfier siftes o couw @
el 2ol (2 |

@tz G AfEvEs TAmE SRR [Reta Ia 90 WY | ©d CRIELER
T @ T TR S T S sy spifte e wfbfe |
FREEACES A S5 FeE Sbrbb AN @2 &1 @S s 363 |
SIS RS 2ifEam e TGt FACS ARG I | @ AW 0 A
AT TIfre I ITPe o AT @R MEd ITPEE I
AITSS AR T | 5 13 G2 (AT FIEF T A S S AT,
T RS (T3 SYHT NCOIZ IS ¢ | ANIFTS Tz WS Jraieed
TGl FAN G (AR f10E T8© 80% A M | qFT N A,
T AT TLF SHAIGF T T FRACE, FEE ATHE N SR GFY (O
femal® e 9w o 209 | fafre a@m sifetae a SAmis st
eI A0E Ol @l FACS TR FAE | AF TS W 12 @67 AT
FrFAe e T | qrIgre TR ST SyfFTe 1 S S <y aRee
TSI ATY (SIE FeIRFSIE2 O TRIAHLEE i I AT |

S A7 LIRS S [ FREo2. SIS SAMIT IR | NHF R
Gy SIS @ ST =00 ACIEE & 71, el a1 ey fag 41kia (At
(R BT 7@ AR Tof = | O My @R AT @ TAMIE #11% ¢ Jfame
AT TR (T R0PR: ATfeTer T e f=Pa WiedT, g, #ifwet, qhere Swiwy
R, AP, Br Wy, O g3 Sy AT AT | Tfew THAmE Rewd GigEr
wfer, EIRIR, SR, T, TEE GG, FIIAMIN, FIGIMIN, AT @3 foeT |
AZEle FE TFY ARE COfre RS By TAFAe SN SpitTe A |
@I AW (AF @ @ e oF =9 g SE e ar fekma
SIFTER el AFE G2 NFIMCE U7 TSI 8 ToAwEr s fex o
AT SIS AR |

qY ¢ €]

TAARBIEE (GFR), TTFICT TSI s
TS o G fefexs

frafvrers Tedt S, SnEete, TIRE-3204 |

a



FyT 52 F4 @ o{fB7 W0 L

TR f@E oTgar

QT8 AR HSCNT AT (TS BIF 7 |
T2 Q32 9T AfSFHIT |
CNIBT (TIPT Fl Afe Spfe (e A |

41 5 2 Ao Tl & & s e e T & & SR =7 90 a9,
SRR SO T |

Tl 2R AA A S AT, ToR! N T4l LTS 0 T4 | O FAT
F TR AR AFFAR N AT TSR NGNS (A AFZAR LT
B OF TR AP WP | A WO AW (2T o WEE g
JZAFA) S T S G AFEAR food *elf SRECTT ALIHA QIR
AT e |

Tl TR Adefe [y Aeifas fEamie =@ ey areapiae =
NEN TS 512 T (T WIAN:-HAEE (ST A, AW, TAGW, N 8 (MRS
IR, T @ (MRS Bfe/wifrefed S eepiaieG e T aegeited T
TOTS S[RAN RPN TR Mg T4 oS Sgfed QR T0F |
WO Tl R AN NEF Q3R TACRA ™18 PTG *afs I ereraioa
ferT SR AT o1 T | W ST QR S AN 3 4
Iz freefecs fopT 1 w0 vy @ e Mo 0@ | @3 91 TR FEe
o SPRITPCE 99 I ST NPRFS! g Two |

RF, ST AP AT qF [ SPEfE g Fed ey FHF 27T
T HCFH OALS 2. | QST FTHCF ST WIS | S IRBCHT TR 4[5
T SEA A ereRpIRES SeoT SR A0 I T RIRCATCLEANT |
RN @I [T Ga1FT ACE I 27 ARAFCRb [TOfFarT @I

a




VSIRILTRECTEH

forsierret fosrarer Sea R 77, F4 93 9 | “SAFCRE FeFarT gt &
TRfeT® | @F (T WERITA#GIZT $A2 (NPY)/ [E0E (6T (AGRP) &¥ |
2202 TR (T | T4 37 TR 7 O AT FLT OO I G AR
RS = T AR | S (@FRGF TN POMC (@S ersaiaia=ing) | 22 ofe
O (19 | 32T Tle =0T SR AR R g ot

@1 (Ghrelin) 8 9B (Leptin) FTIR 96 SICNT TG FHIF @R F4T
foaess staefes (FRetE e w@ | @ Aegace Tesy 7 TeeE
CoTRET FYE (PTaSfT BI R | IR A9 (PRSI 9 0 (7 | GTAGT
= BT 2re Ty R WRCH (sffeeet Ty Afrofed (wrace b 6 | @)
FRH @R 0 @ OF | G512 [ *[AIE TelE (2 |

(T AT AFEACS TAT R NGCH (STRCeT FHH ATgl® Sieet |
TG T SR Teviy = WRee (offeeet $few sqefe & |

FY GFR ST effs Sig Wt 2 foq saefs | *[9 F4ite gt 7@ g
TR &fs AT T a7l TfEe =71 F4 930 *[E kowg @ q
R WREHE AT (W @ GAE ASAR AT | S W TSR
T LR &7 7 71 I 2o ToF foq Fare IRH o 7 |

S WEcE «fs Cupcake circuit St | Siw&@ Cupcake @3 &y 743!
TR AT NSRS TR AR Tl | T 2 AR I ST 2
TIT M WS FE | OINR A A AW Sqgre, HAfHors = g
fFeERPTRAS gl el S 2efee |

AGCHET ERRE QTR e Sggle T 27 | Vagus T ARFEAE
I eI ST TG AFZAICS NSRS I 7o 2 | QeI Zafery
el wea | qgeex @Eel BARE ¢ FBiv'elie gT s Ww autm
ARGAT T T | TR I 2R OG0 TR, AW T4F IBCH a0
TR, MRNF G3R SIS ROF 47 70 9L Cupeake | §RTeq G316
O I I AGO8 ANRF, A0S (RIS NG P ] |

YA AwOT AL NS (@0 M TG AT Sfo® | F2<e 2@, I (S
T *ATE B¢ RO IS 9T QW NS *RAEE W04y (M0 (7R | A6
iy (Ffoy M) AT I AN AN NS Aol Siged

a



CSIRILTREEEC]

AT | AR BT Sreh A SN *[HIE [N Ol Y SRS
LTS AT | SITS I NN T FrodaS AW 2fe IS 20T 0T |

BT (@1 6 & o1 Reifen Fiwe 2 e u=k Gefe afesitas Tan:

S| Y-Sl Por W@gE N Por eXwdE TNEE qE S_ER
NEF TP AR I NAPFeE, BSl-(Gedd T fHe qece AF | e
SR A RTIT I R & AEF 2[F Q3R 97 92 I9W 77 AAlfeifdzer
(AT g AT QIR FEEF MG ¥ Tgq 4F I9 TR BT voar
TS AMF | TS SRR AT AN g Areg AL T94F e

Y P | IR AR SR G P CHATE B @A~ e,
e SITHa 25 AT TSI AF G7R AT T (FI ARAME 7 1 |
S AICTANS ANGT W (T AR T 71 | g W0 Iena e
MO ANSTF ATAE AR I IR ASINS AN AT ARG F |
SILPIA FTAHAT TR TS I SR Ty 6 B AN SO (F AfGE
T 5% AR $oage AR Ae ARSHSIE ST I | ATe I
TR G A ‘@A fe7e 20e 0o Gy fFevme rews wwwel
T T |

%) e SqmItTa 7N @R FReg eeE At oret o e re i
FAMGF AT AT ANCT AR TS TG TS (A |

©) Sfsfie FBIEBF ¢ RGBT JIRER T ABITT AFZACS A7
ST 2T T AFFACS o] TP 7 T | I (G 2RI &R e
= Al | AR FY e = 9 | TrE wiefie «f oI Ao =i
QIE TG * R Sl ISR foifer 5154 (Unknown biological
living factor) & 78 I (¥ T AHIMA TS G Ao/ F419 (Fea ([
R AN s Al famzm) [eis e 938 e |

2SI TSR/ FePRT AfSIBE 8 AnifbEE frireita ardy Tz
ST TAGT A AR ©Y A A1 Sfbw | TS SFGefeT (4TS A4y 70+
TG TR TG 768 26T Tow |

8) eI
) TAOFSR 8 *RARFSIE I AT Gy S IS, FIS I, AT AR
T ToIC® (A |

a



VSIRILTRECTEH

<) AT L7 A= T FUICF SCAT FCF ANITNS F] AN TAAAS NG LI
SPfod WA TP SRIFT T FC | TATNS 7T (AT TR ACATEN T
A @M [e77® 20e 7o G e ReAF Fe! R @ | IRk
TIRSTE S @A ZACN [ T G SISl e I 7 |

@) *I'W- W
F) NGB AR AT STST AT AT @<ere] (7l A7 | qT AR
TFLICP 798 I | Qefe] TAPWI Az 1 Tfvw |

<) T2 Fed MR [ifeg @em (flavour) I A16q[ &fe SIwder @ drear
&R TR I ABFT Ay Q= TR [ T | FEB FE AR A
e |

Y) AHET PO/ SFETTMAE AYFIT FACS B | B AT SIma
T R@IReR Tiee 3567 | Framars Afiae S | A S biof e
4T Tfow 717 |

q) AR ST 7T T2 ARTHFT TG TSI M@ (O Tfow | Afqw =11 Faee
Iy (AT TS AFTE FYI AqPord 78 B0 IR MIos NS o e |

oo fTema M4y N @ T oHAF, ATZACS AT JBHa AWeAT
(A | AT SITE TOFF T AT SIHd AT A0 (I ST AR 1 |

NG TR &R

CIBEARmMA 57 e @l 2 @res (@ AF | 98 S% @
(FTCOe TR B SeT (FTCoe] (el SAMT 5 (A (VT | TC (Gl ZA0q
(FTCSST N AT | T (T (+Teeet AfTofed (FRetee Agefediv w0 (7 |
GR 7 @FW @S TR @FRGEIE Aoe Tqgiene SR ol | Is
@M @ W7 93 @D @TToe On ©38 T (FE ST b AMF GaR
YT (ST IH AT | G5 USCHA TG WFA WS A AT |
TGO 1418 5 SISl 2l Arge SR 4l Sged I | Afefers 7w
Ao (Afeare) FLFOGT N8 0T TR | FCT TY IR “AfTefed (=TT 901
I QTG (T FUS T QR T ~Afge =1 | el o o1 (T 16
OIS T (ATF TS 20T (T L WS I A1 | (7 &IT ATsgaqr qm (w7 | fvg
ST AEF ToRNCR ALFS ST FRC A1 T 79 2 A | T *[E
BSERSICERC MIERISCR (el



CSIRILTREEEC]

LT YO N € 53 AR Ty 211 ety QACIeersr eleens =7 | @feeaa
AT T 20 FR@A I 1 QEAF &) TS *[T FIS T 207 | 92 {37
AT T Teove wifae 203 3 T AP 29 I A | AT
T Q3 TG ZAHCTE SPTei3 (5T 28T &L F |

=l @ 3T 07 L F?

A ATOIE F0 TARE AL Tl AFOF I | FT T *RNEH 0L GFIFH
LS TS AR TS = (T SR Q22 NS LTS | S =
TS FBIER &y AfNaTe 4y Aed 7 e *[AIE FOF ALEFS
o] T A1 | A AW AT AT T 267 K FU Sefs A A1)
Ifre Fdr 8 F2fB ArHAIf* 9@ ot ©g8 Fl @ TYfT «F2 T |

5) FMF By @2 @F TSI T (@ A BT ACHT LTS g TR
CTSfeTa SeREte FC SRS ol |

%) WFfBTS LM TR (OIITS I 8 5 e &re TSIITs AAlta € &g Y78
RS AN AT NGRS RO A | T4 VG T T #14@ 7@ AT |

TR U QR N2 HFY T I | T T TR TS AT O G
FACS ABCE | e 0T woffEre o iR fRrew I 9% =0 AT |

Y G WA TR

>) IRWA IR AT AT TSR Fl o7 FACo AFF G GFIY 9o
COI9t® YRT |

3) 78 Amy AreT Trge AST 2AfEwa Ay, FEBIfE we Aff e e wefire
(S1ITS TS AT |

v) g g @ ¢ SgR TR AW AT @ AWy e *RAcw wEgd qey
[SlIECEEIN

) Celiac EICF &= SCF TPTT (AT (AT | €% TR0 Z06 Wi (&ATow 7=r
BifeTs 237 |

) Cystic fibrosis = freeag 4 @ee s{fBa cAraee e 2 w0 | e
ARANST & AT TEoFefE (aeizmelens) S @ e
4T grle ¢ |

Ry et T2 +[f27 Witfe =@ SwaeE WS | @ #ifEw wors Teeret 2

a



VSIRILTRECTEH

=7 | [ =gy 1 o1 see s [y 92 @i @11 SRIid ik sy
B ARSI SR, fSoifsm ‘@’ «3e & A A

ToAE SRl SR R SRl v wd Ao fEsREr L s
Y AR T AT FACS AT ABIWA (@A @R (BT (@ (@ A
&I SISt AP 1 |

AW 8 TT&IAW
) g7 AT T (@1 O (@ AT, JSAE
4 gy e e asfew, e, ST, gea |



JIRETITACHT FRCIATAN G
T, P A RS

Bl
QAT TRy ~ARTeT 20 v Rees SR VA ¢ ew@esd Mo e

feaiorer i< | @ TN ojfe e fees RS (et g FEe dqve
W | SiME RESEE (F IR Teedial NS AN @NEs
TRATCCTR T (AT TR Afera 93P AR | W6 AT oo T2 08 @ TR
©@t eFIfe TR, wiw oier ©f TN gl e 2oz | e FEege
TSGR FRC [ARF SRR RS 2ers Ty AReEs [@e goiEa
R R TgEEE AEFe (et | ey e Mee wEige
(LDCs) orietet eigfes vrdseed wifes ¢ affmi symed w[fgs, b
faw=ISer 3T e sione oSt wifs woey | 3eeafer foais ‘M’ (material,
money and might) JN¥e RHTS @G THHFS @STECE  CTRIT
oo 7 T 978 AR S WrolR =T 271 Heoreel T AR, FH,
(A TR SIne ST Fio R =, W FO RS ©f (WHIe] F19
TCST SIAE LB AL AR | T O STl Ao 40 wias eigfes
TR 02 (T weng |

@ R TEaRere gor dfewfre TR | R Reew Skt s @
TR PRI ICF | 7w serarpre Affgfen woay 9o, swetmem, ae
BiTe, SfirewT, <1, W TSl Jiaw FICT TN @ FTLeAGST I oA |
] fRehet sifef3fs 32 Qe oy AETHeR SAGETSr AR ([ TATE «r
AL | ZTOMCE e @ et sAfafgfe 2 zeacy, waey 2004
AR “FTed €32 005 AR LT FA QLTS TF QTS A, Frewar
(ST ST ST 7B Selme! (TS G¥e e Anezt I | 9o g
T ¥ JeEeR afifes 9o A 2 | [ARS TRy SAfieE
FEC B @R AR @RI TS T AR T@AOd Ao ML
SSIMETe 2o T JIFNTACR CHTEIREE T AR e =A™ 3R

|



VSIRILTREETEH

SeEOTel VBT AFE YA | (T Srweey @ 0w (T EHeTTE SO
weyfefes MFe I FAT TR ETGTEr TR (3) JAFNACH SAFELCE
O, () G TAGERECT Gl @gh-ANGH (@195, (19) <
THETRE QR WG AN, (8) AR oy W A, (@)
JATATR TATAT SACIBI AMy2 areeive Wiy, (V) G SoFe s
SIS Frgere ¢ TR, (1) IRAWEE T aFfes iR TROGE
YR R, () ISR TR R SRR we, (5) IR
TR AR (ST, 3R (o) JFTACHA ST S |

IR SRR

JENATR 420 FFERGR A ICARIART Sogeet ety I-2+13e 26T
TRl ARMESNRE TGT Tl Iad Ty AN | Qe gifag
ARIZ Q THFET T S R, T T 98 2 GR o @ Tmifay
0GR Afora @O R | THAFETO (T STeN AT 9,000
FARFENRGR (MR (B TSR 9% ) 932 > WerwTas @ g (wer
T 3% ) @ T €2 ALV GeTFICe 07 F6a B | o » «qdg -8
TG JIECACHT ToIeT=ee QR YffATIel Seee (T FCACE |

o
Legend
EEEEEEE L—I— -
7L Bangasear
s
Rangiadesn
4 . rome—
Y A ‘
e TR : -, Oy, c A
S sl 4 ST
11.4. .r'/ &l ‘-" \\ ’_\_ﬂ
é s Bl f hY A
\ — 2 3 ) .
$ . oY - = } e,
_/J’& \‘\.p’— ) ‘\ 5 i L\‘_P_-, ) 2 .,.' < [SSV)
s NGLADESHr . — [ 0 Ot
A4 :\ J e & 4 R IM
| ey ,_r ol 5 o
L S | S Ve o ‘i \\ ' if =
- "“-:’“ —_— B N - o~
4 T A5 ¥ = b}

T?T SRR X: IFCACHT %ﬂaﬁm@r @3 gfeRIgee ST

AT ST ol (2rwi=iG
I AT ICHIPTANEE ST ToFAR AMf@F (7ol | IR AT

wfFe® & avo fFafe @rd %ﬂ?ﬁ?{ @4 (coastal belt) e
Acadife | @ TogE @URIEE ¢o fBE oS! *® &’ w4, ooo
ARG SR IZeaA i (continental shelf) R |

a



CSIRILTREEEC]

Jietomee Rexg widtafes w1 (Exclusive Economic Zone, EEZ) &
oot (AT 200 FABTF WZe 4@ F© | 7 T FAee &l (plain
islands), 2= ¥ (tidal flats), (=T (estuaries), (TSN 8 AT
AT JIETIACR SAFE ST T NSRS | @ T#13et oifbr e st

fagfe TR el @iy R0 RFCETfGE s® oo | I8 W-Ta @ =i
A, G0 A SN (NEreq @R @I 2N Fefwerier Saifze Sreaert

(AP 2RIRS T TAGETSrIGIE (27 AR | T TG efora it T2y
Aifvere ¢ Sfegnerie TS eFfod Fma GFio AR T “Afdere
FCACR | A P QAT TR Qo7 75 f=1eT frar oy =gy e |
G ILYA GFhoT TR AR TAFTSPIS YRS o font
geIfgaa1da ST (geo-morphological regions) fee w41 27 &

(F) AR @ SeEEBre Jra A0S [ TR AIFfos Meare qare
TGS

(%) TORET: @ TGREG AT @J TR ThIS! I IS |
N -F@- (A TG A AT <@ @ qyrey FyefiE w4y
T eRifRe = | AT TR [WRReR (AT SHA@R (A NS
2SIfTe T |2 FeRFToTe Treb! @ITe Ffoas T AR FeEs! TE «ife
0| T RS oIt Seifam TR oo AfeAe SogEeE iR = |
e g IBH 8 TERER T G SAFELER WLHH ARG
AL AEO® T |

() &Rt @ R (FA T (ATE I T A T GAOG A
5Ol *€ RFe | @ Wil PR woTT | FUAS ¢ AT AT (7F© RET 9
] (AMIBS | O Tl (IR GBI e AFEF Aeeare et
SR oI HIRIRRT TV @ FLFABF AT TS |

JIFNTATI BT qIR N s

TS 005 AT WMWY S LA AT ST ST WO e
89,25 TNFENGR, A IAGNWR (O (T ITSETT ©03%, @ IR
ey we Ffeme (0 @I ¢o 77F) WE IR (TR (6 STPRAT W% TG
b.re TR (Vb 75F) AT 1 36 | ASTTMER v8fS epEifa et Teey
30 (erTie ey e [fve & | 3T a7 200d AR oIl
Afstane AR T4 0% G 80% TR TN TR Yo G’ 00
ARG M I FCE, A JAET  (@FH0 (S o5 | A .
TG BN TG GOIfEE (SIS AGHAANT FRCT (TR (B
QAT (AF  foged W, Tl WS Sgemmy  z@ foy
AES-AEHAOT TP T FrOLWG I A=A G <6 @

|




VSIRILTRECTEH

FCIRTAETS! (NHREFACT NAF ool AFE S TR ATT | SAFEAIKCET
AT SR G2 ALIMTATOR T T2 IgFiR, T @F @A
TR QRALRC g AW PR [emoige el e oo 27 | Aigfes
TR wrwte widie 9, 9fRe, s, Terina wEwie ArdReeta
TR C) NS LTS ZCETS AT FCR (Ienaet waref oy
@R TR oF@ e [fey '@ A, FRd (SiREr S e
TR TITF 8 TN T2 fFTSaieT | miy oSt @ sTecawer e,
FR O TS fo© FEeT QIR SefgeT | I AT o I3 2fre
wifey e sl afetawe Tee Aifim 38 Rew &=y e S for gaorm
TFD HAfeFe 20 A Bk

() Y9 =@ (Human factor): Y937 MRCa Swizdel 2T JASNET L4
ToerTRT TR 2R T, @Il BFT™ ey e o 357, TR, e
fam, genfn |

(%) &rFfeT qrdtt (Natural disaster): egfes qraitsm vrae z: 3G,
AR, SERae!, G, FReTEeR S, To5M |
(*) FYrea TFG (Governance cCrisis): FCPd TIVETE SRAY JCAT!:
WEA ¢ W oAffEfen wate (TR, WE M, TR, WA, JoE
AP, W 476, THE AP &N 7, AFFoF T @7 @NF i
T TG 4, AR T WS AT, TR |

IR BT T3y aferat

e Tay RRE ARPR (A0F QSR ' @, T Ay aiferd
Tl oAy (RS @R 741 F9red eNiea MY, T SeAMATOl )
#1417 @ (T RS 0y AT B ZC0Z | AILTIACH T AT A
(TR SRMB ST (AF AFFOSN 73 | R® dSadn-2000 FLTRE
To{eT WL G WAfg (G ey Sesime (GDP) feet 25,095 BiFl, @38
IR ToFE W ANRT AT G MRPg (5 rereard Teome feer
23,408 BIFT | RNRTICEA o AENICR 5% T bR ARy G O A
> MET TeAEs 05 1@ | e «ferers Fea ToIre S ard I=d
qea AN AP e IR TG ®F > WRET Cetieaw v e wez |
TR T TG T (TR (15 1T TG L G0 @ | Soperea
T BTN @ (I F gl 7w @y

T TAGAT TCABIT AyoifE azewfre 7y
BT SOl @ | SogErece® “fsf (absolute) ©32 3% (extreme)

a




CSIRILTREEEC]

WIRw 70T TG €% R 8% G -8 wzerer #Ifsiel g vaw wifg
T JAGCT 8% AR 3% | AT WA RIWA [0 T FA-TAGeT

TR T RSA (A0 Foqe | Toge SeereT AR JRFOR freae e
X5.9%, WG -G T LML JRBCE [oee el 0¢.¢ % | 58 ToAge

SR FY SN AT @ (€9.9%) | TR T ST FQ G AT ZCE

@>% | e 200 AR FR S AT T HNWER ¢9.¢% N FHPAT

Sf&9 (functional landless) | €3 @9©.¢% WTT W@ % GHiF W,

SIS T AT O 52% W 8% (NG JIR @i Wiferss

AT oG TACABI FTHIToATS '@ TARIT

IENCAC SHAFEILCT oTHATS T S0} R W-GAGE W feariegoie
ZCEI 08 | @ (AT ORI T (A, ToAFE S0 FA 130 AR R
SR AT (AR S -G oI T (BT (41 | T2t SN2ete 2 effs 7@
TFRATT FCET €.ob & | A6 (AR OB A-Sofpe] w6t 2% Af® 1o
TR TE 8,99 & | TIE WG GRiNteNe [NeqAOR SHe
(demographic dependency ratio) Rl 5.0, WAL (AT SRAMIE F-Gope
ST G SN0 SRR SoT® RETT .05 | @ ALy 7B veA
24 I R 4% @ Jmora RIS | TR LT 8% SR 7 3¢
IRCRF 05 | T WA SRS ST SIS GRICE G (XS @4 | KT
355 (ATF 2003 IAER N4 T N TG THRA e 5.3, GO TR
e (TS AT 2030 FAET AT ST ST SR MIGIR 8¢ oz (8
@B @o o1F), T WS @ M7 SR 203 3R WS @ T ST &ely
A T | K, o @ TR0 TG (AT oMeA T (@, BT AL
REA@R T, TG SFFE, AR A1 S, Frwiencea e, =%y 8 Swyiey
AR RS MFE I AcameAeTe] @R AFfed YrAls A To
ST NAE WA @ e FieE 303 vtz © | Bd » @3 e TT@T
AT TR @R YITAGR W26 (AT REACR |

AT TAG AIFFoS EATCola FCHCH et ey

ST TAGEIRE T QPO A A W= it | or=igre
FAGATATR T Golfgs ot Caf¥iey ZeeM: &< (orpfea (funnel
shaped) S=F TF T Qe a6 e 8 IFRRANRI IRFAPT G3R
SHACHR @ 2NACS JoTE OeIfePTR TMPTYCRS et sifeiel Serif* sy veq
BT PoAR, G Afwd SRES  JeeeRe M Soge  weetea
Qo lfg-SrRTe AT @IeTeIT deike R Aigfes weditra aq FEet
fReT #ifeeifere fes Srafre feafs a«iw frmss ereica ereraife © |

a




VSIRILTREETEH

(¥F) AR W (Wind direction),
(¥) IfBre (Precipitation), @3r
(o) Tt @ Fereiead <R (River and terrestrial run off) |

Q FRIFGI A 2 8 TS TG, 27T @S ¢ IR, oA Sfirwy 8
IR, P RPN Bre, Tonfn el Arpfes qedr 2 vema G
BT | T Sods T I ARG et T e wifdy =feaa

Gl S TAGE AT *IEF (1S ArFfe qrdtel zeem: gffrg, Wi e
S, SRR TG, TS, &9 IS, o G YYe @I
AIPIoT QTR TR TR SR 7Ry 12 =7 |

TR o e TRRAIR S

FE S AN T A fgera S ey wefeiT | 6
A Swmer @3 T afem ke i Ryera Q@€ (s,
REB) 3¢s @R Toe wzece gifre 20 5 o fage wfafs
(oAf1/Frfae) -3 ST fape e w1 20w A4 | SorE 205 A& R
AeT W ¢ B RCA: () FIQER AP, Rieie, FERes, (R) 58
AfET-3, “Afa, (©) BoAM ARPT-3, AT, (8) HBAN “AfFT-0, FAreFe, (¢)
TR AT, TR, (V) @RRE AP, @@ 9o, (Q) @ AT, TR, (v)
bW AT, =iferre, (5) (S AT, IAETRISE, T, (So) IR AfRP-3,
FATSE, (3) IR 2AfPI-3, IO, (5R) *HIRET oI, FferwroE, (v9)
AT 2, g, (58) Prarmsg «ife, IfwiE, TG, (3¢) TR
AP, (TS, TG, (db) AR AT, Ao, () 3@«
™, (Sb) O 2Af-3, IR, (%) oot «ifeT, SRS, <.
(R0) *RTS7F I, TR | =T NS U GoFeree ey /T ZCe:
(5) TMISF AT, WEF9F, () FRMAF <07, FRAF, (9) TR AP,
SHEeTE, (8) YHPIE I, FARAIG, (¢) HEIg e, T, G,
Q3 (b) Phgm ARP-», vifae |

et Jg e Affen Ty MMe wa wex ©aw, SRt 3w, T-neq,
ST, eI, G (RIS @ TR SR/ SaqE==F fRwyatiey
TR | 3 AR @F e FETTR Y Al tOrT FopTg ey Ty
ArF g Y6 ¢ ot Mo FREIfere | IE [Ruye T @6 F9F
Teofifrs iR (ATF 3 AT TOFB Fe™g AR M4 [ge a7
I e [(fog asma (SR, afafers, o, &, e, wgr e
(T IR o7 T 1 SAFECT G 4R IeRR [
TRAMCT TR AR, SRTNS g @GS ¢ (58 IR/ Feae [gre Tesfire

a




CSRILTREEAC]

e AT | Ay qewi A Rewd qRge gfRcen afe wiedd
AT | elifeded gl 2@ afe q2as Tgaeid IR Qpied e
ffier Fate =W | e 009 AER Frew 6 Af-ag [y ftead =3
oA B, S TN AETY PREFT 2IRe7-re TR @R wfo =7 @3
g AR WO v,20,050.85 TFET T, I (B 1B 4™ 97 wfoq
©6.98% 1| @7 TR YRE Tops ToiEtreEa (FioAe e [eqe g7
Ty SREITS RIfE 476 @ 20Ere R ZReteics (@ aut A=I#i1E, 9reg
=1E fevsficers o=t (I ReA0R YRR ATSFTFOII HROG FIACAN 8 e e
T3 YT AR WSl CIRARYITeR IR ebeTcaas A (3 2eaee |

AR TG HAE Coret

FECAT GACR AT 0,000 IAGCANIGIT M &R 9% NTSACE G2 SR
TN T T @ LD JEATGCE 25° (A 0° TEF TR LT IR brd° (AT
50° 7 FIfIReIR oy w[Ee; AW =7 (2 #iFow e [kge @ wefon
W =T @ ado RFCAIMGR 43R @ SeEHa el =6 2IFoT e e
Yoo RFEIRNGR @R 57 Mt BT o1 9Ued FEeE [Rqee @i o (%)
fetEfatr V| qremmeE g wweEt @it 3o epmfae e fe aifds,
THTENT IS (STt JEl: (5) FIAEIR, (R) HUAM, (©) THI%F, (8)
IR, (@) G4, (b) BMR, (Q) (S, (b) IR, (5) IWEEE, (So0)
WIS, (35) BANIET, (33) IS, (do) I, (38) P, (5¢)
ARG, (Sb) Y1, (59) ASREN, (Sbr) TR, IR (35) (AN | ST
CETl 1T ST e CSeTioR Z0T: (5) T, () T, (9) e, (8)
ARG, @I (@) FivE |

JIRETCACHR TG CTRRIT

ECCR TG (T FLAoFe ePpad (oNf Toiary sAfaseTa
et 978 fifey werenfe qrdier & b eufea T | Sy ST
el Feree (elfiFre qFeE @ weeElha TREmeReTeT I 21T SIS «@
QAL AAONE T I PR | ORI AT @ TLABCS T AT
TR, SIS g T2 #172 SwEl [{eeg 307 wReliee! e wies e s 1|
TS AN, A 96 Teeb sifoyrar, Fad s Aot fe Sorprer @y
W M AR | AIFFoTeNT I8 el IRl Aqgqe e Soigerert
SRS (AT AT | T T (MO (O goTST TS GAG® T, Y@
TS TSI &1 6 T 3B 0N AR | SRy A qedfivt 372 2exw wee
TG N ¢ PP Fma @ [eea Ter o st 72 = | 1
NEfed AR (3) et ef el @ @it g i, (2) I T,
(©) T ST e, (8) AR /e 712, (¢) FRges ey

a



VSIRILTREETEH

fJfog FIBNER 5, @ Tge T, PEMA 8 (AR 717 57, [eg A1,
Wy, (O QETE Gy roFeicd Ak 5F; 4w 8 efearess TR
TO| G AT @ (AT B Foyif S A [T IO FACAT ST |
GRS SRR 2T AR SFTe FECTHAT, q0 8 IFFICE IGT ZCE
JIEAICR FAOIRE IG-A Gl | N AreFIcet Togereie Frew, M ¢ sngaw
ol TS Y ¢ SR jf? Re JeE SrAeikFel | A werary
ARTEET T G TASIRFOI B 2R @ SRATS @ T 6re
FE@ I Ty AT ME® AR weEd (IPCC) wfers |
Affgfe I 8 Sfetarea &« e Sagereies fH s Srae 53!
A TREIF @2 (T T SFSRTAT I ARSI FfEF @ Fifqelfd swgwet wifs
41 LTS

(F) T INN: [ IR A MR (IR I o Qo T 7 QIR
FifareTere fHg 32 201, T QAT ST Ty 2 7 Al
@G3R ITY TSGR (1Y B(I | A0S (FAETINR TN WFTSO IR
TR B=1=j@ e Fitem 252 Sniza |

(%) Sty fefier: Borgereite @xTeIE Sy il S 201 ACS F2CHL. TR
WA AT 21 FeTeIor At T 7 AT @I Frelf(s 347 @
(ERR-SBR Wy ZeTeit! o #ifel el =7 |

(N T ANTTE T o IRRIT @ SR Y7 g onfe s (e
s Ter@ Ty ATTS g SR fsfier S TS 20K | JHIAC
AT Gye I ST A FT LTS |

@ ey R Read 97 fafire gffanes sree afs q=s Fg97 w03 IR
faye fewwe =112+ (overhead power distribution line) GRS €
ffier a1 Sror® AR, GTTHE €Y SAFTOIT € FA AT TG
Iog AR f[oqe (e 8 AR (91 IR FAC (62 T AR
G2 8 FACTHF Tae [V |

(e) Ry Teme CTIaf&, AR, TAEITST JIRE: TATTSICT G
e T (@M 0T TR e LR T Fige meea il
RIS Wi T ST |

() I wEIEw: TeigereeT 8y T [ g gl Wiy @)
OFZ ATCEFCHY AW, ST, @ (AT TGWE faiel T ST |

e
l. IUCN-BD (2009) Climate Change and Climate Variability
in Bangladesh. International Union for Conservation of Nature-

a



CSIRILTREEEC]

Bangladesh (IUCN-BD), Website: www.iucnbd.org/

2. MoWR (2006) Coastal development strategy. Water
Resources Planning Organizations, Ministry of Water Resources
(MoWR), Government of People’s Republic of Bangladesh, pp1, 4-5.
3. Alam, Mozaharul (2003) Brief Presentation on Bangladesh
Country Case Study. Bangladesh Center for Advancement of
Science (BCAS), Dhaka, PPt presentation in LDC NAPA Training
Workshop, Thimpu, Bhutan, pp24.

4. Shamsuddoha, Md (2002) Climate Change Impact and
Disaster Vulnerabilities in the Coastal Areas of Bangladesh. Coast
Trust, Bangladesh, pp10. Websites: www.coastbd.org

5. World Bank (2003) World Bank Report-2003. Website:
www.wb.org/

6. PDO-ICZMP (2003) Coastal Livelihoods: situation and
context. Working Paper WPO 15.

7. Haque, S. M. Anamul (2010) Impact of Climate Change:
Cyclone SIDR and Vulnerable Electricity Supplies in Coastal Part of
Bangladesh- A Case Study. Ph. D. Thesis, Guided by Dr. Arun
Kumar Lahiry, Atlantic National University, USA, pp214.

8. Pasha, Mostafa Kamal (2009) Bangladesh coastal ecosystem
and its management. [/n: SOUVENIR, Annual Botanical
Conference-2009, 9-10 January 2010, Chittagong University, pp
32-36.




AT 8 NS IR
AT JCATATGIRT

A (Arsenic) @36 e TRl *mid | @3 W @R 9 (Poison)
fZreE Sifafow | sw wetfeee f[feg @it Tt 1w 8 FHIT AW-STI S
(White Arsenic) 3 SICif@ 52-SHA2C (Arsenic tri-oxide) FE @
f@re | gt ‘Rw e’ (King of Poison) ROTR wfefze =1 =71 1 &67F
800 T (ACF WA AT 8 [areom = iR sinewn a1 | “weif
=i @fsgfee ‘Jora oo Ko e =@ wre | IeT 9@ R
*@(BR TIgey RN REIbAT T4 27 | RS AlfRrey AeAeEa 9t ARk
T TR | @ gt SFE g [eaeri| (Realgar) (IPTRES 919 Sieifs
AECED) 8 WS (Oppiment) (T ZF0H F067 ) |

55 8¢ *eMite UfResoe (Aristotle) U2 4IQF TN W AT, T =L
AT | GfRPBhTER Ry RIGFIBIT RefersiioT SIfestT (IR T4 (RITeTRIRy
(Theophrastus Philippus Aureolus Bombastus von Hohenheim) @2
T W W W= (Arhenicum) | Be6 ey *eomdice femamize
SRt AErRe A e 9 fMfeee SeifE@s (Arsenicum) | QRITT
TrErd A AW W, AIg [ e AYFTFFIER A@wdare AW et Afre
AIFoT THICA 7B T 0T QI FCI | SIS NS, GCRIIBR AW @ oW 09
Afqres e @ 4ig frge Tefa Fatew, O 9N “eEFN (Arsenicum) |
T TF ey et 7 ot fofre wat 2 | A5 ©ice @ e
ST Ao R fem e ffeg sTifarsy Sae w4 2ig | sr-dfet’
T fofeeniias arg St 2RO aag R e Zena
Trard A1 CACR | QT TACRA JNBCAF WA 8 T(RA (OS(aF WC*F 6 T
IR TN ST | A ARG Wi fog fog me fog fog e Ao |

AP OG-S
ST Tt
e TR
g




CS(RILTREEEC]

qrIe! ey MifErey M ST ST S 7 R IR, @I TGS e’
8 R AR, VTS AL, AT A7, =R g @ AR @ag
JECe g A PG | B wrefema I ot T, edw e sl
GECFRESAT FENE A o ARl FECRT | O[T T Fares @3 e
AVILCE FAIET TCST AW 0 Afere Fa1 T | o7 «fbs it Facew @, S
FHAT AT T TS | ABITRICE S e e, S S A e smied ea
AfRSIC G @itg, ©i2 Ol 9t SRR (auropigmentum) SIGY
wfefre Fared | AT Fifees SIS taE saceR <ife T tofy FfeEee
JCT TPICAT TPICAT HIECey Trard Tl RRACR, IMe Qraeee Gesfifrs oori=a sifarset
oot Y98 I @ (R QIR il feeT Y7 Forely sAfIices | 9o T Srge TR,
TR AT T I Tof 4 zret, weten fifaaa ot wifste sreat
TS | QRTE] ARG PTIfET qefa @R SEeifafsfe fes T srers o |

B 5: ReFEoET R Sfea @HEmoRT T (RIENRI3Y

O PO WA N T 4@ 2= Seafeee, o7 1
T 4 A IR | O AT QR & oa 2-9 Trgiis oSt
TR IS |

a2 : GG AEHE WS T LT T FAOT

e @NE TG fee@baE (Emperor Gaius Aurelius Valerius
Diocletianus, 8¢-93®) St e smif 2eF TN Tofy AR & 5
GO mA o MR |

a




@ : TG Tz SIGEfeTeT terAtaRT feetEh T

T8 JF BT A8 GFAEIOA TS AT TS FACS ANIN | QTS TG
CSFTAT UEHRFoma BT gvoend $eg (T BN« @l i
HCATHTETE NI T A g G0 T Q3R FFe FIE@T I3
B AT |

vy -2 T, AN AF T Tofd, FARE vl A0 “AfFere 41, SINE
Folre AAfere Fa1 W3R TS 8 BF Mo Tar 32 T 617 @Il “afee 7
S WO GRS &g WA (HlOfGEATS e IR |

@ ¢: S A ¢ GHHEE QTG Tt

BforpT A1 0 I AR W, 4 R AEie Sk «[oa Ffoves ik
S #ifEe ¢ GeheG GeRIGa W=t (Albertus Magnus, 1193-1280) |

a



CS(RILTREEAC]

fof e A1 ersfyr A o @fre s ag-9 WeifTs it F
fReeItd Trge IR | W2 Aty fofv =Bernes wif e @, [FeiE ARiE
T FAFFTHE Te¥ T T ACHE g Tofa Fa1 TR | 785 Ao
(Bertholt)-@3 e, 241Te LI~ GRTNRET 2=, $oiy 9 bgd *fefHte 4eq
SCATFS ST oI RN SfefTe FEiRE | O TSI 20e T1 “ihew 11,

SIS “q0ed g ey ofFe T |

o7 v: AR TS ARG TR

Wl GECieG @i 2909 RIZAN (Abu Musa Jabir ibn Hayyan) ¥
SIS AFTTR AFEF (AF @ ANCINE T FET ©f 467 SANHE B
S FACS AR | G T T, 0% *SHITe AFGIIAT QTS RE0dT 2
Qe toft @ W3 @ «F «feufa TSt A0 g T TR | O
AEOFE NS ST “EieTer 41g IeC |

SY8Y I THFCIF ©ff Pharmacopia Tg ST SAZCCH AL FAAR
e efey qreq Neife toiiE goifer ST | ARTSIPIC et AR 3
BT A T 72T A req Seias toft S | yq0 AEIE
2RI FACES IS 4 Mo A9 F0Eq @R AWl AR @ 4rg
S ST ©F &I FCE |

599¢ A THE (Scale) TS fTrTe 3T TEmiaw e e a7 e
I | 58 @2 MR SF (acute) SR TS e A O AFAIER
T e A SAea eiTe e WITERm TR IR e STy
s{fereer e S ST @R TR P O TOF TO0T G947 TAE G I
S farerera s e A | TouE @Ml AW, Soo *TSMH AT @
4Ig-TAITAI SRR TS BT WP |

AIF, ACAF 9F0 T 8 AR [are Aoy es tiifers «mid | «ft
2R AT 90O I |

a



e | e | ik &
[ R e e o e e e e
fo@ a: »=i sTRfoTe e S<gE

2T IS epF W =N I | 4 I & I @, el e
©-9¢& (Earth Crust) & 2 e sifwe sieffas wca | [iesios e,
eI e 19ta q9e v Gie 72 Sk, B, e, e,
SRR, NI, 2B, ATee ¢ WY 2ol Sy 74 tes G
T fROTE 441 & | TR T1eT &FFOTS 0.5%- 76 F A@F SAZ[ FCH, S
BT TalteT ReTes FReasat 641 2 | Wreifiss =gy et 1y, o, Wit ¢ ey
I TR 4 T #AfeT AT | TeeRe Ay wAfster seffass qeacg e
fafeg oI@Eam guifie 2T |

25 B ¢ @ Aey a3 aft ‘Tt [ e e sfibe fww
THEAN BfFoE 8 wd TENFR €2 [T IR FE2 @I ENRCE Tog
TS | (F I THR@R A apl W i AeFRe-2 I Far
TS | ATIREAR TR T, NTaifasy Afieet Sofes mez 927 2@ $, T,
3@ ¢ FIFecEd TelkS Fiee [y M2 =0 A |

T o8 O 21 | IR WiCy, g w17 5o testiferiens g @3
At 7 qiea Ao Qe 63 7oyl Sl AR | Sieffs [y @ gaeaa ooy
T ofewre JoE w07 o I WHR | 9 W e FIRA qewe |
wieife g8 Wi w2t Sfew oie s sieiae J@ige F6re #II| | St
V8 ©-519% M1l ¢ Wi (UF 2-719% & 8 Tfem Swifass [Rarere! A 3 4wy
AT FIAS I TONC |

TGS 2, TA-AAE S QAT AW S S AR AT A |
Twex Ifmeg A be% TER TEIEE AITF 0T NI e ifrs 2R | oeeT
IEAE AFCNS T AW A A0 TONT (G AREET =W | T &
EIERE f6-a7 ST=ret SLIR F4 AT |

a



CS(RILTREEEC]

7 v : WEieE oie

T-pR AR ARTFR @ Ay 4y @ Mn, Fe, Co, Ni, Ag, ev Sn-@3
o1z e ST e AN T | S8 o TEARTHRT SIN@T Jeiea ae
€.939 /T TIFBRGR | I AT Lswo CERRFT ST AT AfdTe
T | WS A BT I b @ KT BT AEE TEE FACET bd 0
TR SINEE o AT oo 20| Gife S_gE Seffed o
ARG G AT B A6 W 77 | T «ff ARER HAGS = |

AT WEE © 8 ¢ | TR Gl TS e GG (0+) @3
ARG (¢+) eI ToAEfs a7y T T | e @t arex smid |
MR I R G-90F IS 2RF AR e A7 | @ 4roq Mg R
el SER @S FA0 AE@ | I- 9, 0, +0 4R +¢ | AT AR
AIYFS FCAS et @ A (-0) RS el rext a1 | Seffas ¢ @3
ffoq e SAraiers wFeitTe, ACTR, W 25 Feet “1edl IR | ©F «ft e
W1 Tl ROTRR oo 0@ Sgw G A | g [fey waeaa =i, Wb,
T @ RO GG @R Al Sez A | AT AU M8 FRCerS THICA]
TRICAT QTP @R AfIieed S siheal e 21t | W [fey Fiees qeay
Ay 4w, G GET efegee @ FIGAHF AIZCET [T Srgrd F0 T |

-
- r




SIRILTREETEH

SeifEE #7193 ¢ SRS AR ATATE See SitEed gae Tl
FACS AT | ABIFIE 2t [fog Grw Seices [feg @ Tireiw ffeg
TH@ TS T PR | AP S [iog «igq 8947 &t i IR
IS AR FA Z0OT | I TR T AT E-SIF JFT4F BT
T 1A | T AN @fS 7S 20!, SIS A TFIeT-SIe IoT 91 27 | O
JSAMFICETE OF AL Y GF61 I Wl AW A1 | A 9929 [Kfegeia
DS 0o+ | 92 &[0T o fogena sieifead f[ifey 9= ST w4t
Q'CE]T_

. Wi IR : oo oo

T2 T A TACR W, MOANF ABITFE (A2 AT T TR | QAT
IO or T4g For 8 SfF For - @3 FoafS qirer Seifaees 92T T
T RCEI-

3. &Il o

B &55F 8,000 I27 WIT TA-AMMT 91 o=y g 1 TR & A 37©
(T |

B &5 8,000 I27 ST TAFE AR SAMCH AR &Te1! 2T SNt
AR Al 0 |

B &5%7 v8o q2a Wit *[If-=lets Qe zrel | g G if-7e
T ISR TR ferce P Wi @ e smi, of ewifis &3

<. w4 ol

B T e egy g [Reiw a@ @ @ e e, 2o«
AT, TCRS TReS! FATw 1, folae 5T w4, 2o @t e
(IS O

W St Sy qued Somie Rt akge 41 20e! |

T FIfeT R Weifee g zeel |

AT IR SRR T Fq WA TR AR |

. g o

B IRCFE TG W, F0 AT, I wered, Wit Fdes o
RIS TS &7 |

B AR e afelbe, @ afewiss, 2191 wieg vy Tea=e 8 TR IREE
2T e q9ze 27 |

B 3¢ Frg Sifecm, SEemamitte, okt o @ el
ATSTILF ST TRAMC A A 3T 27 |

a




CSIRILTREEAC]

B ERET g G, ST SERpe (G, piveesd, S
e ergfe wite @i a<ze 27 |

B Sy IR ey Seoiwee @ F64 &l a6 smid, i, o,
g ¢ Frifs iy wielfe Ige &7 |

9 BIG1S WA 24l A4 T 7w 41 A2, T AT 7w, [ioif Tofy,
VAR 4req I@ Tof, ITEFTEIT o, BT i tofd, *F-[e @
I, FS TIACALP, T S, TS Bio &gl Bieer Ir2a T4l = |
G TAE AT TN @6 I «ig e [afve W afsfie
A ICE | TSI HOIF HIRA T GRAE I 2@ TN I FRW
TR, ©f € 7 | T I W@ TeEe Qime TqEd [ieg Fie JeiEa
TRIT QTS B | QR ALHCH NPT TFaAfofed Q9 TAH
TG 4T ZCA-
%. Pofewtrsm T7ge
s. v, Rfeq s ar, 76, g, e, 3o, 9, wfe, Hawm agfe
= e twta Seifee g I9RR T |
R 3y AN FHETT T I7ge AT IR (FIeeF 719 -9
ir§ efsfaraa woe sge St et faafs fofeerear =igeie
TS FAICET QR AIAF (ATHE. ACACRE AL A AT I 0T AL |
©. IS DT TFa el WE-99 IR T2 IAER 5 |
TR @ IEE AR @ifNesnfy ey wieffwfefes ey tofiw
ST e @ime Feie 9ge 20k |

@ yo: wifinesnifts Birwm s a=e
S WS AR A TROG YL (Ao 5928 w T S AT |

-



SIRILTREETEH

<, 97 e /27

W 7 RETE e IR TF ibiAie (e Qe | SA0[ I Ioa
AASER AT SLASA FICR 2SS TG TCoAferas WG 76 R @t
& i | T FICeT e Sefe R ettt I0a Ton SR e
S ZCACE | SbrRd IR ¢ T O TOfF 7 SRS A I e 3, I35
TR ATFZEAR FIFCE TORFA IC | € TIT#ICT 439 906 1eet @, Beeaenar
BT Arde 0 1 4 QCATCoT T Q31 FCACR | SAC @il A, o7 ©ies
W 9 A T, ¢ N g B o o (wiRt ew T Zeel, [ite
ICINE T AFS | 93 FEINE (A0F T AT &9 Zo!, ©I-3 wweoferaea
™R ReS e oATF | ICATHT &AW @ O TSR IS | fFg Ao o
TAHAR AT WeoNfeRTa B 29w @ [Afveed wer il w,
AT 79 2rmed oy o1 q@fe @ @ fafba o wotfe | =
AAFIT S TR, TATTETR 5o Seieed Treifes Ma[ o aF so o
% S omear fcafee |

@ 33 G Teenferas

JENACNE AT [ QAT OF ST oo TUB%eT | MET ol
SIS AT SHHE T | SIS A Ay =R SPyg A Tt
ot it =[ifae ¢ TR oot SR & e e wifefer-g s
FEF | T AEH & it ~1FRIRS Treima R equed e sieffs
R T A =11 T4 | GTe T SITH TSI WA F [T AFS T
FAFOIC o T WA= JC G | 4 WFR Foer TS AT ‘o’
JCT TR IR | AR AT @ Z10 feet taraitey @ 332 qedreyd | @32
CHY OTGIRLY! T AIR AR Sy ASIC X 0T TGN = | < TR A9
SRR e UG- &P T | AT-IMB TR ST AR (9 AR T, Al
AT IR AT =TT T PCa AP e R G AT TR

a



CSIRILTREEAC]

COMSTCT REACR 0T 25T Carely Tl | @i &5% e-3Bye THengaeR e
eRe et A A TS AP G AT oS Aivegye! A Aed 36
WS A | AT ARER 20T GF0e 2Rt AT AT =M1 T SABAR
TR A Y SZR AT AFCS TACH | AT A =7 A IR A o®
GIfT® e Few W TR | AFHE I8 T @ 6| tritere ofF 2 F
3 T oI AR | ST TP R~ Aiea Aew A 77 70 B0 |
T AL AT IO 2 SISAETR AST A w@eet er et g
SR | ST e ] AR AB1R et &bl | FpeAa (e T© ©reae
ACET AT RS FAFE O I W | AR 7o WAHE qeics
oA Te 91 “IFTeT8 ISR W@ 8 ©fF T 7 e s «iea | @ e «s o
AN = | G 3 27 AT FOHCET Met 5aner o7 et ©id ey &f oDt FE |
W FeEH 7=l w@fTes S| (e (Zachary Taylor, 1784- 1850)
& S 9 et Far 2eafee I S A | [T sheo e 53 e e
A FCF T A | O AT AT 7 T Zeafeet e
ACACFR ACHR I |

.. _...: & _I. |_ A

o7 s3: WiET wafes Tyl Baaa

@ AR o[t WiET @hnete [ aEeR s AR T4 @) e
AT @fb T Teq =7 | *Iora oirelR e e &t faca “sBrieere
o @ (Stafford Shire Beer) 7 I b, 000 FSIER W@ TEF ST
AN T | TP I S A, FAPIAT SATATE TS Giog e & FLoa1
% | JibtTa 2fegeT eFe i WW 6@ (Mary Ann Cotton) =
et fTfe A | TR B SIRAE [ ST 9T @2 8o I%F I TG

a



AT et

foq yo: T 67

F PSR AL A AN W Fo9 FIOf6 TR 26T SFeACE
(West Auckland) T | 37t 07 9 ©F Goe 9R 2@ @32 fres «a=ia f4re
TR | € TR e J2 MW N0 AN TG 0 IZF 0T 291 2
TR I | SR G0 A I I W, TR TGS Gea NS & T
TR | 7 FgMeTa Wi TRE @ @S teiere Wi5arT (Joseph Natrass)
SIF IPTY A N AFCe ACW | @72 M W GeFRe IF6H QH/LS
FFel 3% Wik (Quick Manning)-43 SICR TSI T & | GF [T
SraR I Y03 B TACE Y& GATER N0y RE I WA FoeTee 7wy 4t
qI | AT ZCEF oA, WiRE e T @3 WiRkE gFre N @ ", 9
T R @ do ITF | UF2 JRE ST Gelld A AN Oy T2CADS T
T | @ TER 3 Fefba A3 ¢ Bfeen wttg fawem, fof Fea
gy e ifer ReeT =7 |

% TIeR O I Afsian T 9 FETs 2 ere TIeiE qoota!
yoa fafs wite ~ite «3 aferia | fof e @ e =@ S | 9T
FAR T AR | TSNS ATHRA TS T W, TCod  AFFATS
TICP QU ] OWG A | Sl TMCRS A1 $IfFHs o6y T ToIeT | TR
TFeT, SICANSE QTR MO 1 SR | T FEFCE QI VO & Al w0 Al
I SICE TIRRIN IR T2t F41 Feel | PTRIcE fof $33 Wiifie-«3 srdere
TG & FCE | Sb Q0 A e [piea i fens s e

-
- r




CS(RILTREEEC]

T T4 | o @7 F9I0F TNIE @, O TR 2@ ATCS A A T
STCHHITR AT A M IFFaweid Rl SiEe 2@ W= T |
fog tifv 19 e p1 &N S et [oRETT @R ©ite Tgmes niee
R | Sb-Q0 AT R8T G ©ItE FIFTCS YfT0a Tome FEwa a1 JeeT! |

fvizm fifeg et w1 1w, ™R Fo FARRIE 0 I/ ©Y T Jfed
SATSIRRFSICE TR A, A T 38 TACF S¢ T Fo TP ©IF TR RACR
T @IS T | SICAT SRI-&SICe Sl T T, T S 6+ G2 A e o,
e o9 =W, 9Few I, o A TR, @ IEIEH IR F@-FE 95
FCE | @I TopaTe fof trme evfere ‘aifss frer’ (Gastric fever) =TT
AP &bfere AT AT @I e Sifercy ace e | 7€ wiw 70
R R | 5 5 Grel TSI ? @ &S P 2/fe™ |iFcs A1 G IE
B 26T &y Al TgTeId [ FF G2 (I QI TofFe qHRITE |

it e TUE TN T @, VYL AGFeN A FIOE TON FA Gl
rdrew efear RRene e A572e F41 2et | @2 [ TU0 SIgRest F41 20,
TGS QI T Z0S! T T [ SCIfaaia M4l 10! BETI0ST A0 Gae
R TR TG @fiTe ggfed o @ TR TRE AT I Z0o! o
foeT Wi | @ AERESie afie e egfen Fite FIRT T =0T |
ST ST A0 | S T, Fsfye St et efrer e |

o, FRTF@ TR
W 4032 FRCH@ I @ IBAF KT, T, AR 8 TATATS ANCTT

FICE SR A TSN Aaxe 2F | [fog W 2fpifers i@z s
S AT | AR, Pl [y e e ae% SNeie e 77 | Rkerws
TAMER FE W@ JI2-9ARE (Arsenic tri-oxide) TR JGIET
RO e 741 = | AT R e [Y e e 7 | AR
REIBAR Q3T SR sl WA FIBFTH TN, O AR &S
8 JRZF WS JCTI-

2
- r




CSIRILTREEEC]

I I ES JRE
e afte q¢ AR 0.000¢ TNGE/ R3T T SHICAT
FICFCRETF Gfte ©.8-33.% TH(E/257 AR @ FIF T A,
PRI ST STl fRREer
TIREITCAN RTdeeits | G 7 2eT9 A9 2.6 TS/ 1254 0T T ZIe 8 5
THTST 4T 2.38-8.30 e/ 7259 s AT, T
TG R | g Sewr 4 72 2.¢3 e/ 15 O CUE TS | ooy g *opyRey Syeetet, 1< 07
THTORET 2.28-8.3% 7%/ 7239 R ’
IR ST 3.0b-9,00 THE/RET Yoo M (0.9 TRBI) TECS | gof R, T, *IF-5747e 8 S
e AT 2.38-2 THfE/T=ER gfereela e
TTC ST ©,06-b9,0 e/ TREF A 3.3-4R (%] TG Teve Wiy | e, =Ip-o7fer, T ¢ werefive
aifet e 3.53-39.5 TIfe/ T=F TG I, T AR
TSR SIeIRs 3.53-39/> THE/ 28T ¥F I Wi I @ o=t ore <my, Bfew @
ASTCET et 4, eHE @
S SR

G T FIBAE, ANZAE, ZEFANE 8 WRITAHF RO 5929 51 ZF |

b 18 wCiTgE o

TUICE FO TATF, TOCR TN ARHE, 92 SoAMCTa FIOWET ¢ e
frergfiy fReees ey Sioifaisr aRe w41 &7 |

v, fgeem 9

fifeg forgr afSdim Fivere 7y e g g «req @A e s oy
IS 9T 2 | A Soo I2F 40F [ fifeg ez s ot wietfaces
TS ol AT GRACTF 457 2Iel7 TAWT GIRIT I TR | QT I AR g7
ey TRAWCT S WIRA SCard FT JCal -

a




VSIRILTREETCH

&< Mg (Paint Industries)

15 e 5 (Wood Preservation Industrie?)

FoarF Teowe g (Insecticide Manufacturing Industries)

greq SBfie GeAme f*ig (Metal Ore Production Industries)

a1 tefd (Glass Manufacturing Industries)

93y fig (Medicine Industries)

©Te eI #1F (Lead Battery Industries) &gf®

wINeegd Sesve g (Semiconducter Manufacturing Industries),
T e SeTRE (Gallium arsenide), 2f&a siefaEe (Indium
arsenide) @I AEAZT (Aluminium arsenide) |

. FrETRp S e

FTHIE T 4R oo Tofd T IS ST R SR (et
) [EFSIR IS 200Z | RGNS IS J0oF TR AN Tl T eq
RS TR, ©f 6 Srgrd T =Cel-

o TR

3 JIBAIE, AT, F19 T, 5T QG M Free
AGTY e Gfeie, -2 @ Afst@e, T-TouR AWy, THIETE |
eqY Forfelere, B2ttt smiffieT, fwr @

BCETREA TIRACIE, S5 RGNS TF, PINFS[34, ST o1 B |
g Fiove fafemt, JETFTERIRE, TuF, TaW, PRI, ey S |
qrefeg A g, I ToI6 Tonfir |

e W vy g @l ReRe 9T @, of [fE W S@y S
SCAFCHFCGS. A TIZS ZCS AN | A [y geife aa ar asifes
oerifeq fRrter @37 i ST T | QT P {eava S it ffey
TEF @ VR WA (IR g FAT FEN-

-
-y




iR e IJRT

41 A 41 e, TR T2 77, Fg-roifa R «ren-, ETGrrnRlfe
g S TINFSIEE, TR, TOIRNTS O, 512G @It
FFCRfES @fte FRIE, eI e

A 8 AAT TG TN IO

Tt AT ATASTE ARTRIF, T AfSrarss

oA @fte T T SETEE, TG TG T, AW LA AR

Sfew faraer, =i oiiteg feaias |
O FR-SHRT @ A oo | gemrss ¢ Wit fders

g AeReSR-oRe e, 15 tofaa wiRer-Reme qrem

AR TABAIZT IO AT

QIR A EFI2- PIEAfTES ESGIE

AIfeTRIT STTIRE TG, SIS TFI S 7 i |

pifet e A, T S ST 6T @ =TS T, T4 TS, T 51 |

BRI ST SIS G SHETRIZTer R 41 IR |

QTG ST ot Frfeefemt effstars ega

TR QIRBGRAFETAZT FrRomeTRRteR e

S @ AR GERERITER e e i wet Bifes @ afewee

AT afTe QA ALRASTE AT

A @3 SeifE afe SV, TaAF, QRIGEHE, W59 Aifeq FEmf Fewares,
3 HAEIS |

TAHIT (0-F12GT) QA ALRASTF AT

s NEICET IR AT ROIZ SR ZT TR, ©98 @ AITE
GIFANEL AW 908 ©f [F€ 971 @ @I TF@ 948 O3 I
Aidoa QT SIETSIER % F4T TN |

O A (a0 Fae [eeiaios e et I IAhe oW e
A I T, ©F CO] U T LO SCRPICHB R AN @ AREeT @fe
tEFe [Rffe 267 dfeite AT I A |

AT TG
AR, T 9IS
DIl |

-
- r







SIRILRECTCH

e SIS for TRarifes =TI
fod oI
= TR ot

TR T T iR fBaieeTd | gor g 4@ o1z wfey/azieee o
TR DReRAR < (@2 | ¥3 YRR afewem Fhred ST 3 77 TF6
& W, (& @ T W WG (26 99 W 3o qar o
Zfe-7 ‘@ 5 PG o< 513 -«0F Iro! I WEIve fod TReeifes I2FE7 |
A Y[ TAe ¢ e @ qFer I Wb foAl ated Wy @I
afowre! zeem qreifer cemifosemid et ¢ fRepyfEegim (& @7 TN, ST
FFCEAR fe NLIAF SIS T&r2PeT SIAI |

vy FT Y WG 3T wRif sjfEw @ew for NG s e fefe St e |
3 I1tH ©Ib fe1s, 62 U6 (ATF S5 AN LFI*e T | @ &Y FLF (@ I
D0 YIACR ©f IS & FACR VRIRCHFRT wfie {97 W-G7 0,05 CUHET 77
(AT | 9T IR €8 AN AT (T AR Io12{1R OF g Trare AFCeN8 I§©
(1R Sfeq=Ig® i FEFal et Sl 789 KA G | OIR &0gh T
5P VF ©f eIl NRIRCHFRCR YZreq »F foq [ @oferd orees +1 |
BT SHETAT S500 A FSANEH [TEITF *120F GaRe IR | fof b
e (@ smdfiwi fPragfoe o sow s@a 1 seas A fofy
MBI AL SR AT 8 R S A fReara (eTes et
T e R T FTFE 21T | (67 @7 N SR IR AR
RIIENE (&1 | Spos e | fof (@wige Rfamters (At Ffers sifes ¢ sifgs
e Pagefe ¢ & o fefd sem e | Temre 8 SR @
FEO TgeAtTd e fofF stga ¢ frrrsy famfers e | sobs
A ffT pSam e ‘afds ¢ (Ste Ream et @y 2fedt S |
TR Tea 8 2Ifeifs @ Glifers 1@ela gy fsfa Remeig 4re | ==
5 2fFe TR FEF S682 AT | THI | fofys @wiys fufmrery
@tF P1azefe Ee | I fofv @uiie fwremes sifee =Ee b
FLIE | G AN O3 ATH T e fowem | o1t @ o1 e & @ @

o



SIRILTREETEH

fGae | SR qeme SfeRe ¢ Sfemy fi Iael F@ e 2owe | 7
G e Q@ Teedl | Afwe e exigaar ey s fkeeyfeeg o
fFRT AT FCACRH TRANS GlifeTs AP @97 NERIR2 ford o7 i
IFET | ©IF @ AT G0 AF 6019 QAN i o (o Seomz (@ et |
AR fof (e @ @ [ WS 93 577 ool oAl (At ol e faae
TS AR 1 | O foeer TR &%) (eeeifest (@ fegyfea emies ggese s
T AR (0T SfgTed foeeds Gt o F1-2 A 7o A | 94 (w2
(AT &I (FTHR @S | $R GG SITgF IR ATF ey [Keaitaa 32
CTRIR &) T Y08 AN VBI® To1© 3R ©IF (BTG Vo® ¥H1 ZeTl (18 (TR
Ty O Srfer 20w BT | @ (R T A FOTeTE I ST F IS IR |
R, e et afoe wr w6y WG argd @ @ S
Sob0 AN (& «F AN Ib® Ay BT (F26 O 77 2e(ept (FRRTe
BO AREIS) @R Sobb AT FHrE 2 7w ‘9 g7 PG o< 51y (F1ee=
e TforrT) a3t oo =7 |

TS G T O TgH QNS 00—, 3529 I THRGIRME SieAieT K w3
T G NFE Eere iy ot Tiferrd Remifre @ k) T
FRITRIIT Tt s SFBs (36 o< Wy ITFSRT | [T ST ARFAr @3
IR @ g™ A | 5 ©Ume eqZTRICT SPIaReT 4 W TR
AT eIfEe T «IR SR 0T et WRIREER AAfelfe T2 @6 g A0t
@ 2T | @I M3 (Enifefdea M@ Wi 2 Suw GRS’ (&F
AN AL T T I @ (HAARBCE AN ATy Fed @R | @i
AT T Spap AER SIE MCT W AFBEG (F26 &G 77 2O,
PR RS T | (R SR ST @ ST ATSTT T TN A
O AT €2 A @2 @I LR AF AFE TN F 1 | 72 FeTIhe! ToT
a3 | 436 e e o @ wy F=% [ e arge B v =7
AT Sb0 IATET LFIMG T | QAT FIFTORATSIE (72T AMHR ST SCARE
5 b I%9 793 TR (T G ZHAING & | A (& G AT A © T2 21
o 2fer-aa & | o S, sifefere’s Tor «ar et e 9g e
(5Y82 ¢.) | SR WAL T AR ARTBIRCTT T8 GFE A (S
4.) | 7 aifafere’s T 5 woo I=d 77 BfFe-«7 o | T amferfere, feGa
@ NIRRT BRI &ifee T TIfRe 3jf2 Tt ot @ €+t afie
TG oIt | FET TR, 942 [Reeitad iRt | [eeiwe Jiike[ Fe@r Seee
I AR AACAT TCST I A A ALATG® AW | T (= AR
ST ol | WE6w @ e, If [ have been able to see further
than any one else this is because I have stood on the shoulders of

o




CSIRILTREEEC]

giants. (I S FH (ATF 70 (LTS (I A, G167 A TRCR 9T TR
@ T FFET T FITH SIS |) AT S 0, o QA
(TR TSI AT (SR SIe A fof Srard FCaef | O Qisell Tl = el
20 ARG, @A, S1E0 Jieg, Anffns 8 @e | Sdgiee 2
o ‘vt BTG (25 o9 Wil 2efent a3l aieR F [feg J@-sfasm
@R T3y eI zeafee of fgser:

Jamal Islam describes the modern consmologists view of the cosmic
crystal ball with vigour, succinetness and directness. -New Scientist
As this grand scenario for cosmic evolution is developed, Islam
carefully expains the interplay between particle physics and
cosmilogy, ... (reading the book) is well worth the effort. The reward
is a rare revelation: the unveiling of the unimaginably remote furture
of the universe. —Nature

The crisp clarity of the text is a model of scientific communication,
and the volume is complemented by a good glossary... This concise
yet remarkably comprehensive volume is written in a clear readable
style which should be assessible to any reader with only the most
tenuous background in astronomy and physics. It is strongly
recommended to anyone with an interest in this exotic but
compelling subject. -Journal of the British Astronomical
Association
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