
a survival tool nothing con motch
the edge thot knowledge gives,
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•^q\S Ri^S( ''HW

\s?rf 'cti^ '

^5itf%^ C$17f 7[WC5 "^srt^

2f5tf%%f t<i^i^<t> ^i#k[

f^, 'jfl^ <t>R(i^ I *^sT#!^ *^st^
CStW f^«fRt '5tf%^ #1^
■3^391^ 'srPj^ wfl; ̂ Mc^i >it?1t<pc?i MfHt

(TO o, oso^

«ri^ ^ ̂  w^ "srt^
X5I%Xg^ f% ^Fl^ ? ^5ff%^t^ 9|^ Ojf%-

(uo ^ ^ ■srf^w Wtw ^rfiw^
vSsiI^w^cif c^si::^ 1%

R?i^h ^ 'sfW
(35US f% ^

^  ̂ ̂  I (Tft
>!fl<i«s c<r'R5iit'<3 (TTT^O I
^:?n7$t -cws 1^^
9fO iW ^1^ FUTt

^5i?r® "^[<'■515' I WWs
^btTSTR i% (^5Ht ^t^? ^RT'Wfl^ ^®0

sTW TiWN <pR<10<^
WtJ^ ^ fw'^f ^

I  ̂-IC^ -s#^
pH-ij^l ^tFtFt "^, ^ ^"R
<IiRc,^ I Ci^jWT WtRffi^
■SIT^RT Wff^ i)^\3»( 1*P¥^ >I<PC=1 ^ Wtil*R5

TffiRf ^ I

vi\F- ■,'

2ft

(bJsSsb-JsSi)

• ••#••••• ' • • • • • • ••••• • •••••

(TIR WtiFH C^iOt Rfw% sT^ R^|
'^ilH R®r*^ (^^tCTt =l*si=j Rl;, ^ 2(^1%^ R?jv|
>10^ (Tif^ lilfw C^^MFs '?5^ ^1 1%^
Wtw 'siR^ RRsn >t^R
■f^ I "sjhc^R^ cE%t,'5'tR2£r5j ^sft^Tffsj^rf^
<1C=1M #1^T^ RRjsi <p(51^
^ 1 ^atl^

■'ITR WRct li]^
•srrai =Tt^ 13Rt?fvs ^fo
^ ̂iiw I
■^j o fw "®rfF*f ^tr? ^ 1^%^

o 1

£W O, WWs RR^ ^
C5R1 ^f^? "sr:^
^  tF^si%F5R
^ <p»r<U'C2r #R?t I ^ >£|'^ 1%1%R C^JR^

^  (Tter:^ ^ ̂  I
RRt:^ ^ t>t a^lf^ ^

^50t to! C^FTTO:^ c^?! -yj^
(^ipm ^ ̂
^ stflo wn,1fe 5t^, ^ ̂

w Rt% ^^Sli:^ t%^et ^1

'ty #^=1 ^ amw?
1^ Tift^ ^ ®5»sfljp5 ^

'ram wS?
•••••••
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^»H%i'5n5iTNHtfF <pRc^i
^Ti^sftw I OS'S <pRlVi

^5]T¥ -sl^ '^sTCsTSTR

I

i%°s^ t^rRn:! c^ ^ '....
^olw^ t=TC^

^fn I ^rf¥
smmm '551 1

"Sf^ 5nFi<^ ̂  "sit^OT I
^<i©3)R<^ 5fR«tti5t

■sTfiTCf c^R<ic'^
^ "^HjRT *r^ ̂  <pRR=i,

<i>(^<j'^ci "^rtii^Fft ^ ̂t%%i 1 ^
-SRT® -s^^iS -sTf^ ^5IT¥ 'SRIt^ 2rfff%^

*{^ 2}TrPR?$
'spf^ >1<PC<^ >t^Clw=ir^

"5r?tk^^ ^^t^rtr® ^5iH^ ^TKtf^ 'sft^
snfk *rRp "sn:^,'^ ft

*=1^' ^fffw
vsfT^ ■5;€-f^^, ^ 2Jf%^ "srtlt sf^^rPf® ^ 1

^srn;^ t^-
":?Itft®T ^ 1^°

■Si'QS ff^o 1"
Ksysff(=^ ^srRF <r"^lRtl*i "5iH^ (TPSj ^srt^ 1^°

% "The man that hath no music in himself,
nor is moved with concord of sweet sounds,
is fit for treasons, stratagemes and
gpQjls let not such man be trusted."

c5l%^tf^ tftf^ ^^f$l TOt
TSff^i c<j
T;^^fy?j Wtirif

Ti^f^s f^t f^f%^i ^-snw

^cfV^ ^5^ I -fit'tf^ ^
C5R^ ^srt^

ctfwtr?n R^c<t» wf^ (thiri

:5;?f I sf^, *1^, '^. '^T^.
■SfRI^, ^ ̂<PC5lf WKC®
7t°€f75 "sinnwf^ wt^
.5^^

;T<ftsit9H®l^ ^sif^ sif^Rrt
>f^'^tr®TRt
^£1^;^ <pf^fVl I

tsHTW >1°^^ '^f^'^t
I  vff^3T^ f^C^ CS'QR C5Wf®

^  cw1%Tf^ ^5rti?i, t cii*fc^
C=Tt^ f^#ft^ ^ ̂
^11%^ f^ 1"

lii^ ''sf'ft?! 11
^rmnTi 1 snw-'^it*^,

tj^-lftirt ^ RtRR ^ 1
(Fine Arts) f^Ws >fsffi;^

1 ^Rs^IOT:^ '^IsfR' *f^ -5#^ 1^
'fRs ̂ N RsJn ^'^°\ I' (^'
^ 'SfR R5R ^^TT^lfts ^WliT^ (sn:^) 1
^oRffn ^ ^ >l<fWt^

I  ̂ "®rR (TitRRt
^  ̂ I R5H
Tf^ilicTbst^ C*R5; ^stR

aFtf^"^ (TTWC^I £f«rFT
•srftiis:! '5;'^ ^ I ^srti::^ f^s'^ts ^ s^ £Rf*f^

-srttfni (Organs of speech) I
I

^cllc^ Wt^ 1%^5tt^
Ruii'l 'StoH'^ ■^Rt '5^ I 'Stt'R®!
<f)M|(.^ (Lungs) ^ ■^Kf C^R^ ^ C*rtft^
^  ̂fftsR'n ^iftf^M ^rtlTSRR
^li^TR Rft^ ft^ ^ I ^^lf?tf^
g^aMc?! ^ ^fl5<Pt(Larynx), (Vocal chords)
^<hC<PW (Pharynx), (Uvula), ^s1^
(Soft palate), '^f^^ ^M»,(Hard palate), f^pa"
(Tongue), ^511=3^ (Gum-ridge), tff®(Tooth),
G-^ (Lips) I C5Kf

nv^, ^-sRt, ■Rrft-'SH ^snft w?t?r f^^
SitfH <?Rc'^'t t ̂R<ll^'® ^ =li^'lbsi I

♦ *••••••••••• • ••••• • • • • • ••••••••••••



'srm ast^cffws ^ ^ I
^  (TTRtT:^ ̂  ̂ft^stQ Tfi^

^ w 1 ^sntlf®
"frr?i I

'SfM ^strs *tfR^

^ I ^oi^#5i '^Rt%j ■5t=f *trfk^

Sft^-^tmsj Rf%^^

^ 1

C^ ̂ fNtW ^ ^ I ^ ̂
^ ̂  ^ ^nR^ .srt^ ^ ̂  ̂
^ ̂  ̂  .51^ ^ I ^

ca% I 'F^wM. ■sie^m, csH^, J
'^'W' I ^ tlWTO ^ 1^

^  ̂ ̂  ^ jrR ̂
^ ̂  (7i^^ I
5t?Hl, ^Rf, ^
^ I R°xf^ ̂ ^1% ̂ Km,
^»tOnRR C^R^QtRlR, C'=?>f|^
'SrtR RR^^Oj ^fPfJ gj^5^ ^5jf% 5ff)^ I
^sfR^ CTR ^R31^ I

<li^i^R ^SRRtft CRT^^M, Sff'Rt
^ ̂srfR ^f%^ ^51^^ '^rR^ I

R^ WR® ^»RfR ^
^ ̂ 1

(Rt^,
^wpt rr^^,
^511W?jnRfsiR, »Rf ̂  R^
R°Nf)^ Rw Rw ^ ̂imRl%R
S!^ 22^;="^ ^ ■wwsaf^ife 'ffe?! ®>!r5 a^ ^

■^R SRs^ \s R^ RRr?J=f ^ol^Rc^S ^5iR? Rf^ ̂
Rrs R-jfRR Rs^j^RR Rfsj VRf'CR i£)^ ^«RRf
^l^ft^Rst^nRvSR^^^ 2RR
Rt^l C^ttRR R5TTR^-^5rRR#t, 5^ ■^-

^ ̂JxIFPWrt, ^ c^ ̂  ̂
«ra®wa5taftiM

cittera ®^'^'^'^i'R?Rra1wiip#

^5lRf^ <d^ ^ RRTSRR

'FTSta ®ri%,«m1%«w -nF«^C2^ «*
=i«^aFn.H ftra^^T'

^ yw ̂ M»w 1.1,^ ̂  ^ss^wRsFt 'swfhn sncift c^TNaa ®2r
WFi^ ftai, ^

rS, 'n^'.^"^^Tifhi, wfhrt, HFtt, te * -.mij <W

w^fiuw fte a[t% j[.^f^tf5 -s,® ^c^, 2r«^CTWflte ^ -^1^
1^< ctm <=fl^ csm

R2/a„
?' '^//e^/o I



st^^ttR^, w^tRmPR st^^

■i
'

f^tf^s ^sftfiftc^i;^ stt^"5i¥P?
c^iwt ^ 1%w5 '■^rt^

^^'C3£ii #^'#1 c^ I m
(^1

wft?rt ^ ̂
^ i£it ^ i%Tt^
^  F(^"-c^5l%¥t tr^ (^m

^ 1 (^ s-
i i -sn^ '^"

TT^Sf-^, ^-^^Tsi, ^ I
1^ "^^®t 1^ ^ I

c^ifc^t wr® ^^'?;«f'5rt%i; (7t^^ c®^°

^ I "^iH^ ^\sj^ ^5)1^ feTt^ft^n 1
^£)^ 'Srf^ ^

il^eH ^ ^
^  ̂ ̂  i^; w ^
^ -5^ ^ ^

VS I 'SIH^ ^s^^tft I \a|'5,H^t<P
<i]t\ ^''WT ^w,

cotw c^5tc?r( (TTf^i f^*tr6i
^5)tfsl%^ ^fot 1^^^5fi?ff "5^ I
tnfH c^
ttt^i , ,

i£i^ ^srt^ ^IwR ^jwK
^ft^ Tf^sWst^ ^ #i ^

^ Ttlfl «l1^ I (3W^TW<t ^ 'im ^7;^

7(^ 1 ^srrsit^ "srtw® ^'^^FtR^i'i wwt
^snr:^ 1 "®rt^ 2}^ 1*w^ waiw I 1

^G=t 2tf3Rrt i^ ^
^^jc=i(,<p ^ ; 1®^-c<pRt-R^I ^Fo«s^K

f$tt^ ^-jt cTtf^ '5^; %iU^ '2J^ 1*W
^  ■'trt^ I "51^ 1^^¥t1% c?fc5t ^srt^ i5c^!u(.b

(m ^ wrf^ ^ ■>
^  wR;^ (SKt '^''511^1^
2f1^ I

TT^'Sf ^R«t>R
?tjw <1%;^ CT ^:?rt^ '■§^' ■*ro^

(TTTftl^ 't^TWI' '^^1
Ib^lbR^s ftf% ^ 1^'^ (TTt^

; "Wr® ^^af^vS'GH'^ ^ 1
st^t^ ■'T^ 'sTU^

■^'rf I 5t%C^ >il^ '•slf^^' ^
■srRp^ 1%^ 'srf^^Fift ®;'^ *tu;^
ciJrcSTci -" "sft
?R\Sfn?Tt " (7f^^ VI^R C1^c5H C^'^cCt i%w®
Tflf^? (75^ t% TlRSflPlf^q?

>[«>, ^5rr¥

1*t^ ^

*t%

1  -■511^ ^ ^Kt ^!i®;^«t

^ 1 sr^ ^ ̂^RR® *rt^ 1
Rt^ ^ tf^oR^

c^R?[ *tft^ '®Jt^ ^R^.-n wt^
viHlR^Rt ®t^ ^sRMMt I
■sRsR *f>iR ctf® <pR<i^5i Rrr ^<1^ sJTfl^
<>fRG^ -^t-fj^ ^-55 "srRR fRf^ «R:^tW^

y£//w<w^y mc^itn'^fi 1



■srtsit ^ 1 ^

c^m^ I (to i

^'li^ ■fR^^ I
^Rw*!, tfWR, (,<^R}^',

CiJRjRjb'^, ^5Tl% ^ ^STPWS^
%% ^ "Sf'fSR ^ TSTNi ^
*5R^ ^tRR I ^?rR tt^aR ^o
^1

^ ^ f*t^ ^ #3l^rRtTR
Rt^ ̂  c^stRT ^

C^SK^ I

^  StX '1^ ^RfNts^ ^^ft's
Rwt 1 ^-5t^ WtJR
C-ifl^RsTR I^R ̂  CWI^RI^R^ I
^TRl'^R 5f^ iil(RRR 'SiftfR
"SR'S, fB^^TRt, "JTSlRf,
rsirr ̂ sufr ■^r<RR^, 1^^-

RSjv^ sJRtI; 'JltTR I

sf^ Jv/^e<S fRR

v.
RRt RRsn Tsput

W!rR
FT^ 51^ 71^

fm\ v5%^jFf%^ 'Crime and
Punishment' ^ i^lRRt ^|fR ^ ct5:^
TfSrtWlfliSR "SfRRRi ^5Ht|%^ -s^ "SfR^^tFt
■^! 'Madam Bovery' ^ "SRS^ 1% ? i£l^
sr«rR?|jR Catr:^ I RTSfR
RRR3 ^RRK(^Wft) -SIR^

^ 'tjRiif ^ Ffei^ 1% ^!?tt Ftf^ tfRpij i£i^
R<=iR fR^ ̂sffsrR Pi>STC<p "'l\I?tTR^ '^Rt^ l%^f?l I

(Rtwf i^iBi Rws R^iRR <t>R<i'^G-j
^?ii RlR5it«R 5}^ ̂ ErR*u^ 1 ^

5f^ RnSR >f|«ij RtR 1 (af| Tj^
^SftRK R^jfWfRR Sl^^tRcBftR <t»Rc<d'5; 1^1^ RRt

RR^ I «^?f1[;^ 7fR< ?RS|
'RiRf lRWtt^ R5\5tR 7[^5J^ ^
^ I

Sf^^fR ^ ̂1 ,5,^,^ ,5,^
SfRT tF^tt% c^ -sftsR R^QRtR
CRR, RRlMtFR RHf

W tST/Ra I
RfS © oc<^}bCC> C<J>/5ot-/5<Sot (5//c/c*j

t57/R» ^isl t57|[§f§ vTt<S'^ <lU<i
R/^e<3 sjf^

<f/3 t?/ sfW I CT57/ -gcf ^ ̂2tn I

~\

• ••••••••••

• • • • •

^ RH^ liiR rIr^ 'str Rn^ 1 €!f
tJC^luCF (;4'%i-lRRR ^SftRR ^STR IrI^S RR

RRR RtR ^RRRR RH^ i£|^ Rn5
"^RR ^ tR RM 1 CRRt ^ Sf^ CSR I RtRR'^

CSiRR^RqRi ^;tRRt^ CRiRR (RtR^'^sjR
^ ̂  CsTRt^ Sf^STCR RR^ ^>5, ■sRt
^Rl^FRtt^RRR I RW, ^RRITR, RfBRj, ^R^shsR^^, tR^
RR^ WRft ^RIIr 1rr ^sftRR Ft%g R^Rs
RCRt^ R^R <PW CR^ '^Rt ^°RRf R5|% RsjiF
^'IRR -"CRiR fR^RRR RRlRCRR
RR"^ ^RR tR^Rfi t^^RlRR R^ sR^ RRt
RtR%f 1"

R^ ^RRR%tR iRrtwftR Fit
RtR R-R-" R^ R{f^RR R1RR ^

^5rrC^l"f%^ iRsH ^RIR^ ^ (TjNsf^ "RtfR
RWtRR R#kt fFTRRt, ^Ri^R
^R RR Rjcsr
Rtft RR ^Rc^t I tstR RtRRt^ts
RR1R5 ^RRt< RR-C^R^
f^lRlRR ^"S^RtrfR'S-^
SfRtR^ "^R'l5Rt^tft,RRt-R1^
RTfR RRs-CcTlT® tfRRRR fR

RT^ I RlRtR^t R^ tR RRWt^ cRIRIr
I RtR RRrI^ (?) -sifter R^Rm

CRRtRCRRR c^ R#R«te .RFlU^

CRWRfR-Rl%Rn;vt
FRR (R5ft?r F^^ste R^ ^ ^Sfl^^T

bSi'b'to FR^ 'srfOrlR, icSil
BRR R^^IWIRR ^RRRIR ^ I ^
CR>t^ RtRtR CR*t *tT>R cRxf( -sr^ ^RtftR
cte C«lt^ ^ Rte»t^ te%

CFR-t5^ .

RRR ^ WfRRlR 2



■f^r?M ws) (1^ irfsivsc^ ^
^isTf '#r«T®i^,
^f^tWt^, '^'51 ^ff'^tt ^ ̂o ^
sfW^RwM 1w-c^rt^ m

>1^ ?t#^ s^#l¥t
I ^5rf% ^^tt CT wl^ >ifB^i=i?j

^5rf?rf% "5no^<p^ "stc^ <u«i^h
"Sift I lilW ^5Pf5J^
cii*tT:tff^(?) >i<P'^^ ^ sf^^

^5rt^ ^srKt ^<#^,

(bcsjso fsR:wRt5ic^ Fwn;^ ^5n^

^sftipTj^ a#?rts^
^<MCI1W f^<=t" ^rrSRf ^ffjj:]^
-sjiT® ^ 1

^cijR<pf
^?rsra ipf "sfRfpR ^7:^1 ^snR c«ffwf7:^
ci'^R'nl^p ^5it <p5i«Hf ? RtRcTf^ (Tt*t^

fwt^R \5?tJ
(Information Science) *f^ftR sTlRt^ I lil't!

(^5tj c^) (TTti;'^ (TTft

^ I ^sirRf ^^rfRf RtR ^BfiR
'^^Riz?5' (SHt *t^ '?sRc^t 1Rq tsT^ '(R5w'
Ff5j^ sTtRf I ^sriRj 'sjtR cT)^ e^^tt-
WH R^rsf #rt%RRi;^ -sitR
tfR^BTK^i^sTrsiRwot®
^sitR ^> ^ Rsr C^#^5l WfR
wn?Tf I ^spfsiH R^«iTft, ^srt^ W^iwt c^

ift5! '51'^ ? ^iTTC^ ^sfRf^fR
C^FRT ^ ^FfR 'JTR/

R  'f^trr" ^'^rfRR 'Cot

*wt ̂  ^rmzTt Rs ?
^hPi<p^lw lii'siR fsftw ^ R<iCoT

^tsT "spr^ Rttt Rpt ^srpf^ t^tR Wl^T

Wf st^t^ ?i1% <)iR'=i(.4c^.
Rirf-'T^ ̂  ̂sitR

"spf '®iwt^ '?lR (Ti^RlR
Wtli^ 5f^ fwt 2}^^ 2f^^ ̂ "qc4(.^*i !
WrtRl Wf1% ! ^liiM WRvsR !

Rc*Rt^ ^fRf ^ sixt^ w
c^fferc^ ^ffisfiRi^ li)^

C2f'^tc5H ^9tt ! C^I>5fiTSlFr
^511^ ^

=Tt^ wrr?i C5R ^ ̂srfi:^ 1 ("sj^m
^ R#t ^ R Tfi:^ R^srtJT c^^tR

) I f% cwt, Rs^, Rs Rt'^-^sfRl^ ^strRrs
R(«H 2fSfH ^ ̂  5t^ I Wf ̂ RR[ft

'SRiTR 2lfR)Wf t%wf ^srtc^ I i£i(:^sR sf^
Ri?^ WR ^ I ^stRtR ^^tsr «TtRT^ sfi;
^sfRH ^ RR® I 5f^
«R<R 2Kt% WR R^ r5R
"5pt3^tiRrs cR^RrR R^ (rruri Rrm sf^

<PWlM ^>fRRR "IRr ̂ 5# ^fWR I
wR tR-R vjhRcp ^isnR R(r I

^wsr=r RR^ wtR R (Rsitri ^5.
^■'tnR 5f^ R\st^ ^^R^
^1"^ <D<|i?,H <pR<l RiC?) I C^stwfC^ '®ItR[ ^5]T^
^»Rrr?® rrRr ̂ »nR ^ Rsitsf ^5[Rn ^5R<[

I c^oRRfi;^ '^1%" R5r sft^lRrR ^«Rt
RR ^5]^ *tlfR RRi SRI^T

liiRtt ^ srt^ Rptcr rR^r Rq ^hRr i □

!i J."

■f!.' •■■
ft ■

c ■"I'-ill- 'rl: 3*M



"®itfl?i c>iR<p flpTC'H
C5|?rK 11w

^  i

^^T¥ff, '5^, =J^ ̂5rfi%TI
<j<%$ii(;si ^sn=W5 c®M3 <1^ <pRc=i 'cwRt^

FR ̂51^' witp5f^ V C5R lirSR*
iTTW^^ 1?Krt^ 'S# ̂
(^\a<^c^ ^5t ^ffrfslwt
S^ <1>RW I ^rnft F|t^<pe?W 'srNl-gf^rlxf

bJ548 'fw W® OT iwtt','TfSR
igof^ufTf •?r?R ̂  (75\3 ̂  <^R(.5i C2#^
■50^ '(?Ttm I ^wf\Ff^^^Si^R

(TTUa^ #t =Tf^ C^wcs*^ ^

liltjSFT 'sr^H ■'TtW^FR '5^ ^jVcsSi F^Fs
tF^^ F^ Wl^

w ̂ rt^ I (Tf^vsi^ ciFtr:^ >^1^ f^'S7R5
^5it%t 1 "srt^ cslF c^nT:^ ^srtflpi

I

W[ (Tfiwt CTtWW. C®1wl^
cF^s^ -m ''51^'iw ^iflj%i ifi
1wm^ ^BitPTiFft^ I fwi=w5 srni^nrF^

C'f?! Ff ^"51^ (3¥lt^
CsfllT® F^lFt ^ ̂  I iJsiH F^ ̂

Rwrh-iM <ifN^ W^'tis:
rR^sI '?1T5I '^rf^ ^«jvi(^ ^Tt^TfC^ I icJil'' F^F®

c^wiiff^ fi^ RFT^'t '^l^ftsi
I ^ "^w® ^sfNF® 211'^ t^'s>>rtw®

1%^^ «?tTR5^ r[5ft^ I (71^ TTSRI^ ^iRj^xsH^
t=^ (75^ ■^FiTi <pRc=1 1
■pi CP" c^iiFs c^°ni:^ ^npsr®

R»^Rw ^ ̂  I ^"K f^t^
fF^-^tfe ^ f^^tt RFTC^f
c?rf^ 1^ I Qs^ xi'stiF® ?rfeRn^
^ ̂  ̂ ^-RFP -sliw?! p I F^F®
C^°nC^ 1wtx5^ 1%f I ^
'fit c5?f ^tc^rp' ^ F^F®
71^^55^' ^ 'Sflp' srw ^ I ^siTF^s ^qft

c^f -iiw "si^B ^TtfD^m 2fp

(iSi>Ji>V-&Si,)

%iti (35MJ, a^ ̂  ^ fm I
r? .!^ I i=>^i ^ ̂  ''^l

aorsrt "1^Pt "'tfR 5=T?|X5
^sri^ c^

^ ̂  C3St%

^N n,.xsi rm ' ^'C^ I

I %FS

^  ̂ ̂  pxs
^a5t7W»TT»n^7n=^^ ..rv r^

>n^ ^rt%i ^ pxj
1  fZrj!' W5R c

SWIiSl Clf|?|
' ' C5T (tstRt® ^ ̂xti^rsw «Wi#t (jifSt ~ik2L^^

ii.43 re«-^2^
(F5^Q>



C2f5T&^ s

c9Wf^ "^nl^

^^sqRi^ I C2l^t5*vt*q

cst%5i?f#f, iJsi^qi'q "51^ c^^<y>i<p<^<q
^ 11^ 7flR>sj<q ̂ w<p

vt>|^R^ 1m^\ 1^1%^ fi'^lwtWs csfw^R

cs^t

^Tott

Ksnt^ 1 ^rftfwf ̂

^;stT:^ "srt^ra ^?p5yn<wrfl ^tfwWo

c^tt I

cttwi?

^srtsTM c^ ̂  1 1%^ ̂  'ii'st's#
c^ f%i, %;'«ii if%

;£|iSj?f -sf^yiq ^R>sJ ̂ rf¥

>p=9t#t^ c5i^-c^ wtfhn 2fm (m\ ̂  i
^?rR c^ 1%"^
TfsrRTSr ^TTSffW (7^^ I ^=t ^1 ̂  ^RcrI

#[ ̂»tt%^ I C^iWf ''iJT^ ^

■^■!>(jq]t3q 2JBIT3B ^l<llc=1C<q' C5M^
(75\Q ^<qjsi ^sjRt^ xbH^Bj ^sKH
7frt^^-c**f^(.\sf 1%^ ftptq^ (^ ^RR^s I

csBiFTR ^snR^ >rrfl?5H
■?lWt I ■f%^'Wt C^tWf^ C^3r®

«l^=f >iTt^ ^rt%i i ^R}aj\o
c^rtq^qf w wR^i^wr ̂ <?ft B[%t i Mm

Mtbi-'^^ ^Msj<q> >i^R^ ^

1  fMsK Rtq^ >Rtw w^
c?j^ ^RR?i I

TfSliRi ?{^5J(^t^ whtsic^p (R^

7ftM$H CSBfMR viRRsi I Tysnw

cifiiivs c^\Q<i '^srwR ^=q#tTJ, R>q)wf Mft
^rfMs]^ "^^fR Wiq^ ^==1 Mft '^■'BuT'r
Rri*H ^jRTcSt ^wib>'q[ ^ ̂  I ctJwcR ^ is'^iq

<t>Rc^,^5tqR '"5I°t=T^'
'sR '5i'!^=f MRl CSfsq^
^ ̂Rq;^'^ I

:5c5oCj,^<Rt C2f5l^^'5RjBfMRl<5t5l =1?! I
>|V|5j\s c«^R Rpq ̂ sqfflpq cj,o i wR ̂ ^tq;^

C^vQ ^^®RT® RIMsJ <q»RR?i I (R^
c«R^q?w

£RT*t <pRR?11 C®^'^
RsRW Rf5M®t^ "^flRR iSjoo

^^qq® 'wRRi' Rt5R 2R>Tf*t® I cRt
^g^Rq;® c®^R '^'^qqR"
^5qfq;5Tt^fM«i^^i'^Rni® 'RRR'/CSRt' R[¥
'2fi®wt' iqm 1®R-r ^<RiR q^RR q>t»oc^ '®n¥
iJso^jaM® SRRt^ I bcooVM® C^RK^'WRRt
CSt^ ^ 'CTtC^iWiq' BRR *t1i5^ RnR^

*{^RRr« <'R<i^si ctRMf c®^R RtM^
■jfijq;^ C^'Rsi I RR^ #Rr RR^ RlWl

Rwt R<ic«i ^RWf I RiRiiWMq rr^
TfsiRf RR^t ■^qRfSTqR Mm c®^ Rtfl®j® i M^ cr^ rsbr ^rIr i?«q<plc^

RM%f I c®€r Rq;® RWR RtwRq;^ 'cRTqi^R®^'rrR^qR i ■rI: M®f<^ rrr ttRWR RiqR
(7®V3 RlRlR rM^RR <RR MqR
RMR RTlM^R CR C®^* RIM 'RRR®RR

5j^if|^,®r5RRRRRt^WI CRtqJt^ C®GRR5Mf®
x»^xftR fRRR RfRt RR^ 'CRRR'® RRRRRRlW

J,f .W|^lfll»^ H
I'l iV-jhtfi^^A.!

tt



'csjwf' ̂

I  f^t^ 'Mt C^^S CSfSfF^f "WlWM

WWsRWR»Rt'C3Wi-Wf (b&iv)'^
I  \5t^ ^ERRTtfJ C^VQ

'CSW '2rt%^' ̂  >11^ cT5

'C2W5S(^(bS);5,:^)',
'f^Gft '^°^f5f ('i'ii^ay, '■^tiiT^
(iS)^^)', '^^t^(^Ji)>I)\S)', ^5ft^
'C?tWH(ij5i^SS-)' l

^5iMw5I C^fTOiT® 'e^l
c?lt?m «rR<jw ^ ̂

ceiwff^

C2tWI7tf ^tf'iQ ^5f1^ ii!c<pvi)t5^ "Jtlf^ C^i^
^TOJXo w®^ C?fn^ ^^txo

mp\ I c^ttwrn wtes
ceiwff tw I'm 1%51^ cmm ^

Sf^ %rG^ 1^1%^ ^ I 7^
"^tm, wiji^

c^fpft^ tff^ I
^1wt c£fw^

#1^ ^ 1% TfC^
csfsKHf ^ n^

^«itra w c^ ^
'Ht I CJPI5PJ^^<raR tiim ^

'»wraa®w=i.nfeTOc5«J,^-1% jm, ^., ^
^^■stfti TO #hm fia
# <»lf«?I I CWW TO ^ ̂  ̂

« I ^ fS^

tftfw cW ^ sra Sm ^ $»puw$ ^
i_^>i< TOTO 'STff wt(%^ caro??

w ofi-9<i 11®^ SiHrw® ti1%^ipt9ra spR%i
C2|fh af% CSV3* 55Ilf^S|

W3Sf%f|5i I caros 6»Rm ^tSw Wrs ea%at% Ri<i, ^,
carow^iiRa i-RIVi ca aif^ai
^ «to! I croc, P5^-^ ̂  ̂
^^-sratiww aifai^tatllJi iassTicajmRi iflw
aim'w Ew, ^a caTOTTan« araro t<i!%,- xiaroiam <=t<5« ^mra
ai^ f«55awa ^ri, aa a^aiia caam
Rraa awanafll Iww af%as a!la% I'faw sataifft 'roatsi^ -asp; ,

carow aaata aiaj^ aa(^^a>at; anawa c^na i caron «aajm aife
^a^a,>a%a,^aafta^ „ c^-a^
^^ ̂ aaaa caaS^ a„a« ta t:, l&sa C5^
caasCT ia <»ia siata aiTOR aa^ aj„,a?5!^aqaRa a^^a

«CT ai% 1 raaj", ^
11^ aam aaTO a« caa^^ ̂

assaa laftai aa®
'WaaaiKsaaa^ ■ca2^' ^•

raawa -al^t^LT^-
•'W'®. '^at, aaiata an» ,»JT ̂

canat ^ ctrta i,
«caasaia aijB

caaSj ^
csm,



CwRNtol (Mtft

-mi

cywr^

"srRWRfff^

■51^5^ I >iiRFsj<p

^^iRt cersfF^ cw® RtR#
«jrrf%^ I "sn
7f|viiRt<l> c^;gx5
C6%f <fiRRp11 ^

c^'o 3^ ^srtf^ I ^rwRr3> c^^grs^ w
c^=3rc^ Rfh^

c^€?[3 3^ ̂ tiwi I wwc<p ^snRRs (7^^
(7S^S35 TTSfl^Rlft Rf® f&f^ 3^R3 ^ I
(jtji^vo (75^^ C^IM 313 wni*t%fl Rfh^i
>jVjl(.>st 4)1^ 3Wt3> 333 353t3 2ff% CttW^ '^1%
R^ra I "sn^pni^ ^1313 ^=i<pt33
XoCft C35C3t3 <pR4C3 2t3l3 <pR!Vl I
Cgt3l?'33 3775 331*5(3 3Ht 3)1^<P 333 3>3t
C^iWf^ £t3l3^5lt2r3« I C3l;^^3 (75^^ (7573 ^5nFt3
4j4^|44 ■j44=C'i^ *5(3575 ^^33 C5%75 1^?l
(75*03 ^33333 fR^I (3173 Ri^loR-lF'^isR

C3 3t5rt1W3> 3°'^173133113¥3 33^ (3t3 3133
35g^33 3l73C3;i C3Cil C.5, CSfSF^ ^^13113 (3l3^
•5ft3l1W3> ^s'^l ^3l¥ ^5|lFt3-^R)3 3l3l *^11^31^^
^3il3 3^ "33 R3T313 1 C3t3F73T 3l33Ff35 f3%5
45^1 >n3lRt35 ^5HFt3 ■^-3}3l73t33> 33:^ Wl3l73
>fsn73Tf^ 3>RR?1 '®113^ 3133 <P3jH<P "5'U R%11
3^ C2t3F'3 ^5|1Wt *^'®i3 3x^3^133^ I C3^ 3333
3<-3S^ R ^ tf^RTs ^31%I, (M (313 (.tmu^
x5i3Tn:3t #f I ^
t75l33S (3133 33l73Tt33l 35RR3
^5rt3F 3133 3i3Tl®f3> SffJlJ ^ R%f 1

tf^R C^^lTs C£f5iF3t ^5rt%I 41^ 3\'^133> I
(R^3333 35f-355RR^ «tFR75^5I1%, C3^(.3H
C2f3F773 WTW73I: <lRR?11 (Rti3l3 (3 F3-

31R7:3 *il (133 3^ ^ (75*0* ■^1%53
(7(^3l3t3 C^ 3iRRs11 ^3775 C«i3F3 ^tlVl
e(3l%^ '5!R7:35 333 (3t3jt R (75*0

C<PlWl 3Ft3 35313 ■335'I1#1 3lfl3 I C93F^3ti3 35f
55rffl3 (^33 F3-F1^^C3 55J^;^ I ^ '131
Qs^ 373^ "5^ <pR3tsi c^ 35RR31

Ctr3F73T R33X133 313JC3C.3 375f'C3l%^
333X17313 ^3^33 35R7:^I (3^ 33175 *513^53335
^^RF3 131 35313 333X1 53TR3 I (^ 333X13
Rc»t33 55)13^ 3313133 C33775 (75*0 3T€R ^
S7Fll3*5 t^iVl 1 H^RTt '^3135 C2t3F=33 3l3<l*shl3
^ I37RI3 IRI335 IRR3 I (75^* ItfR 355X
53l¥*5tR^3T313W1^ R33Xl3^ "€1^13 35R 1
^ft3Fl 3n51T575 (75*0 ItfR 1337373 1^
55n%l l (75*0 lilR *^31 55[^}»3 3RR3 (3 R^-
3^33133 333513 *3R^W ^fR^Sl 3N5rrs75 3^
1313T3131 C3C3(,i?. (75*0 1^-5J533l33 335^513 3f73
(F%t 35RR3 15513 3fR53« ^-*5(1^ 55rll33t3 RW,

3X#l335 (3133 R73I3 WK RtT^tIX
315513^(13 C5R(3l335 C13FF3 (75*03 Rl3jt3*o ''fR^ll
35R t=lWl I

*$IlRfR 3513X173133 Rf13 35R3C3
C151F33 ^335, ^(RfH, 5pS(ij3, l33-5nRl35,
R3R, li%1^, 3l33fl3,31335P=1F 31^33133 3<-
3s33 55313X1% R73I33 #133 3°Sll5I3 lR ̂  R33i

I ^3353 3513X173133 35(13133 R73l3 Rf13
C151F77W Rl3Xl355 Rt:^ (3R7313 33l*S(3l^
557J3i1*5 Rf13 35R7:^ 1 Cl5j^73f ^3^ (31335
3s1R5^ 35R *5(151313 (3133 331 R*Si3
551R35I373I3 373173 11*?i 35313 17:^ 313 RRpX 1
R*SflllH<P 331*5(313 55It¥ G151FW3 R*S(3 RfR *4^
ijCFRR R^M55 313^3X '^IRTs 35313 55^ (3
*SF75l (3f|; 3531 (75*0 ^[5(13S3 35s <pRR?11 *5(355135
3s'5tR55 35I33 (3l3lR73T (3 35(3X13 3l5ll3l3 3(53
55135 (75*0 ^l3Ri 35RW1 1 (3737s; *5(33#!, 3l1l3tR
Cl3t>(.*3 #13355 R (7tR|R3 ^1735 31R5X3 5ft3JC3(.3
IbRjVa 3>Rfl313lRaJ3 <P*03) 33#t3 Cl3t>*33 R&H
5(133 ^3X113 5»133173 3^W I (3737S; Cl3&C*5t
31R55]3 3R5Fr3l 55735 553'f1Xt33 5(1335513R1 R^l^^
35R?ft3 (3^ 35RR31 Cl3t)*n3 3IR55X 3N#l3
*35]3*l73l3 33 5573^ #11% *7733 <P#3) (3133 333333
3lf355 r (333 C15JF^ %13X13 (3t3 031% •9*013 *Sw>
5573I3 *013^ 11%R)5S iO

' ° ' '' °

[Ti'VitA-^' ^ * '" '
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^sTiSt^ *lT!T?7f ^5rf%"5r(3ft C^=WtiI^'^ft=1
1^¥^

t%;5t^^5[i^t%:^l(::^ cr^ f^i

WsPsH 1%U'^
(TT'itt 1r^i <1=51 ■^"^(.'t

^rf¥ ^sH RRsrt r^,
I  (TRRi CRJ®'srw sflR

cRnr^Tt Rc^ ^ cRt^t
C^'t<lRc^l (Hung Parliament)
^BTt^ ■5[Rf RWR ^ ^ll^l CR'tt
X'^l^ RR5st "srfw^ w5n5R5 ^sjf^i^^s
c^jiH ^R^-Rmsrt^
£t^ CRfc^Iit ^ rt?j i wsjt^,
ij^iTlR), (Criminalisation), '"^STSH C=Tt^

^®l^stfSi^ 21"^^, Wfotl ^^^'srd (National
consensus) ^STtfR ^<)«1 C5)^ 'lR<lc^
^5iwE^»t1^5=ri^ ^ I ^5iii?«u,

t^i wf
Tj%i^ ^STR:^ I "tpw
■5p^2£Rf% <5H^ bis'tt R^Ra

^^Tisrtl rwr 2ff^ I ^^Rs?R
C^53Pb iSD^Jat ^RSfPs ^^i;5rtt RWH
^srtRl^ icsctt FJR5 c<P(,<qsiRs £t<2l5I <Pp|(5R^ RWR
tJl%^ I TTsnra FWR wi-

R^c?!, ^SftRRH C*tT^^ R-^c^,
>rR?2[iittlwH R^, 2}1^^ ^

^$1% tRRi ta 2W®t ^ (71 ^o1^€k ^?ti:®t sri^RRt
^5^ R«f>^ ^5ifwt^^<u^ '9Rc^l '3Tt'sfi%^^ist^R)<^
^ ^$1% fM te 2W«t ^ (71 wfhi
>|4'C<=1[ WR ^ ^srt^ ?tR^
R5f •^^R) tw(Rfl;i ^^RR5rffffTT^
CSF51M stfen (THt rr I ^:?iT®t
^5IRJSR«R Rw R|?|Rc^ T® (TS^IoTt^ W$R5l "^IT^
*5fR^ TfRjw I lii'l; Tptf^ ̂
*t^ 7n3^ ^ tr:# snTrt^

^  I Tl^ist WoR^ (7H '^rtRf
^5f1^ (TfRTlRSfRs I

(THt >1^1^^ ^snt^
TpTi^ -ytiRR ^ ^ ^

'?R5S^ ;ft|% 5}^ ^ ̂  I ^r® Rtw
^  1 ^.S>(2-> ®1T®

^5n%t ^Ji> c^ "5^ RRwrC"^ <2: ^51 2f1%#l
^JsWVV^^l^ (R^'S^RRlTIt^^:^^
^vsi ^ 2rt%#^ I wtiRr (sm I ^o
Rt (^^ RtfRm'^ ^ I ^ ̂
RtR^ I ^ RRis
2Htw® 1 "SfR^ ^TSIH "SJ^, R<Ci^l(
wnt^ ^«rpR Rf%^ ^siRR ^brR ^
^ I (7f^ Ri^ (7f*R ^5R)R)«^
R^^^lRsitlTl >t^l«!<(tft (7t*t
Rrc-si ^ ̂  1

^SIH^ (7r«n '?f'«1 (71 ^SFPitsfH'R
(MHr^^FHTlt^l (TPf^

21RRr Rt%^
R%C^1 Rr^R^ ®^T® ^Wtfl
RpiR RT® «(2 R^ I iRy ^RtRrRr ^5=T®
®Wlft RRRT® *t^N*t (R^Wtfto®
*M°*t (TTt^ 'srtRr^RtR <pR(.5.i R^rjInR^,
^■?P ^shRr Rl«t ^ "STR^ RwRR5 RI«R RRRR
8o,ooo C^rfi^ R<|)t I Rsf-£R7rRRRRiR^
<$11^ C^ Wr ^ IlR, riR-rrsR
^rR^r^iRr^ sjRRrtt^^lRi:?, (rrcri ijrrrir

"^rRRMR RW( Rrtrrr RTR rRt^ 'IRIT^R ^
^ Rtt I RRR3 (T'R^RI "^tlR ^sRIRr (?i1W®f
<t>Rc^| "RRs^RI RR^shRr^ R^ 1^05, RtiT® ^sftsflR
(Tp^® "SIRfR 'IRf RRcrN R#R ^ttlR '®1R RRRi:®t

RtRR0R5 RRRI R5f^i -^RRillRRtRJ
siS WR R#:^! ^ 2tRi7nR^®t "smsTt
•?jrf^ •Pf^ "RRR^ *ti^ ■^TR RWol^R^ i^R RPR 1
TTRSl R^rstr rr^ rR rrrrrwiRrs R^ ̂ Rr
G^5f® "s^fTRlRlR "^RRIRR® ^ ̂
lilRR (RRCRI 2fRT7Itf?^®t ^ (7TRPR I <^1^ Tpif^
r^sRr RcsiRt R^t frrrrr "wpft rrR (TI
>r?ppf 7RR ^sR5 RsRcncj^ R^R RIR I RSfR ^srR^ "5^
^«2RtRR 'WWS 'STlRtR (7RR ^RRt1% R^'fRll'R
pifj^fRt r^wiRrs R^irrrr RrraiRtfR *iRr
't ̂ srtRR RRftRRR5 ^^Rr

R'Wt 1r^ <lR5ifw ®R
"BR^^alR^ RR #^1WR1R, '5Joo R^CR^i

^ b ^R ^snf^ I ^ SsJs'Jj^R^ R^RrjIrR
Ct^b- RR, R5C^

■  »..IK.«>I1HHII I I .
'  Ai'^ ^i^:imi''i r5/1<?w/s^r



VC!,00 ̂  ̂51t^ 'Jj I

^SPIW iciSb-^^lXs v3WWft1^'^1%rJt5TiI, i>!3 ^Cc1»Sf
48>OS) 1*Wff^Srrt^ I iS)j58-Js4 ■5?!^ (t

in)(? ^ <pcsi©r ^5rf¥ voiiooo

C5jit(ist £W=f
I ^ "sff*ff^5^

CsTWft^l ii8^ Wft®!
1^ ^ ̂1 wf

<u^"^f ^5}t^
Kt^lw 1wR'zn:9i% 1^ "sit^irsRf

wm

RiRp^d-^ ^ bjsii ^?r® ^ icosoi

c^3iM Rwiilc<t> Rf%^ '^^1
C^WI^M 'Ssrt^, RRs^TTf

R^ =T^ c^ Rf^ tRt^ R^
wm^ I 'srRR^

' V3/^ t^l (?f*/^ ^579/^^
^isPf

^«/i9 5f?5f nf^l Q<}<^iim
5c7© UbHuc^

I  ©57W

*/*§;/^x/ wt^

]l,®5«rW#h7l©:i«3(? x/©7^x/ (57/^i57/fSo 3/57
•1<^C.S / i^wst^ vSzTt,; >337, <3^ 0///?<3*>

.T57/^ kc¥f^ tSVs/^ Hfwl^
i8o;ooo

'Mfw 'tRTS*! ^ R?i^
^ (3^ c'rt^ 'JRt;^ Rto ^j?r^ "^'#

09.0^ I '>i<pcsi R Rw ■^Rfl^T
c^ #rt%r5it^5rf1%^ gli:?itsg'e^«?^

»W^ ̂  7^ I '^ttRr Rt^
•571^ ^ ^j%?;
^sRc^l ■511^ -HtbVsrj, TTSirSf^, ■STFRWfi ^

R§fw ^^R^ ^ ̂  1 'stpRRi tf^
^5ITO ^ ̂  Ctm c?f

.^N*f c^it^^srtRfVQ

tew ftwc

^ 1^, ^
c^Rtw S5?'

^1 ̂  w ̂  ^
c^nwt

^ I C-p.,,

#••••• *«••••

iA



cfr«ft t^ti:;^ RI^si
c^ I "^it^ M<pR:^ ̂  ^

^1

^?ttQ ~fl<M^'j C^ T1>jR<p C^iljXs

yfiWf^ ^tlfl^ ̂  I "^rfw
Tit^rsfHtft cw*t'r^ ̂5rff^9f;sj "STt^

^-Jlt wfl^ (^
c^ c^:^) *tw c^trftei "R^ ̂flwf

%iRW

^;sitR^i cfit^5i^^L»v»^R^s(.4^^5fr5n^ ^<#1%
^srfR <fR*i sTtRt^ ̂ sft^ 2i<j^ ̂ ®i^oi(8i<p,

cR?t^ 1 ^FRtsjHet^ wrrt ^srtRf

(to w^ ^rsn^TR c^

^  (?{i^ w I ^snR
tl>[^?t '^X^'Q C^ '^■H^Rf
^5RiT5nRi^<p!^ -^^s ̂ rtfl I ^1%:^
'^R<1^'| "STTC^ff <t>Rw, ^«tT
R<R^ ^5ftt?rt^ #H%, ^uT?rtsT?R ^rfs^w, ^srt^
RirRH (-^ ̂  ̂snfR:?!^ >Rl«r^R>,

^5r(R R^ ^sR^ c^TW^ I ^5i?rc*tJ

^  I cxc^ 2fi:¥^sR ^«f-=^i^iRt<p
wR^ Ri^ c^t'R (?tTR^flRftw c^
c5£tfR^ «rsf, ^»T^ Rc^it
wRrhRIw ^ I ^fR^ (TiRt^
w?i€R?i c^ <^R<)iRt ^srMRtft I □

"R RW5 ̂ srRfRj (7R ^sfi^ ^ (7R
ifR'R R RW5 "sitRR ^51^ ^
RR^^^5I^, CT^RWs^SitsjR^it^fe^cf ^ 7i^in:o^tRTt^
v5[tx|HR^H csm ^cRWte: 1"

i; ■«■ ^': ' ■

■?:l'iflWt'S WSlf^'tiMV ZHtU^iO^U

• • • • •
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^|ft^ c*!^ c^RH #r
^toti c*!^

siwit^ wtf^ wt^ ^sn^aTf I
21^1% ̂  STC^

C^^STWt ^ ̂̂#51

^ t'?f%=Tf I ^^>iR ̂
^srtsrt^ ■^i^tc^ cti^ i%wf®i

^  ̂ srifl; (Tfw c^^ft<[
'^5i^?fR cpf*t' ^ c*r^ ^5n*ff^ ip

c£l'!n?Tf "W® "fl^TiGTt I ?t^
w w 'tt=wR^ 2(T?i V

^*l1c^ w I CTTsrf^iC^t^,
^5rt¥ c5Mf^'?I Ot^jST^ c^'lsTrc^ I

^Ws ^SlT^PWf®t Fti^ ''itf!^ I
^  ̂ ̂5ft%^i

■$n^ ^ WsJ^ W[ =Ttf^ 1 jrp^
*pR '^TTC^Ft^ CWf^Cslt- '^Ft^
'St^Fo ^'CsTWl; •^[&(,<P^vi3l51\s t%^"5niT
'®]Tff^^ "sitR c<?n?rt ^sttc^ ^jt¥ "srH^i^

w >i¥ ^rtf^ ^1
>57:^ (jm^ ^ ̂  I -STH

TfisTf c^ ^rmi^ TfW (ft^) ^
(^fm) en cnf^n nsTi^i nmtn ^
Fff^ I tnwo c^va cn m c%5t
^  I ^ ^ ̂

cne?^ ^ 1^ ̂  ̂
^f1%w n# c^ nm 1^ (F5i?pf^ ^
l^mn 1^ mf I ^
«««OQ0««O«0«ft**««a..^ >

cntn smm ^ fw -n^ ^

^ ̂  (TTW^^^nl%n ^ %B cnt^ t^i ̂

'=rt%®5, ^

'W bto '5,1^^! ^, J^tif ° '

«iJiSsfhn , fi^ ^
<Pfi ^ I r^^ wwJTt, t

JS I C%t, 5^,' 1^
•  lV^Vi(S(\0 O^ I - - . IV^l-^ H

c=„r.«.!f^.^_i_'fl^«^,fl^^''"^'* It®,



''lR<ptc<if^ ^

^  ̂°s %rt^

^fi<prf^t^ ̂tc<f>fSi ̂ °*fc^ ^sTs^ ̂ Mrsri^
fen I c^ninmtn

fen ̂  I fê  ̂ ins 'srm

cntfnf^ cm^, cwnns ̂wfR i

cm n^iT® -giH ^srfsi^^ i ^nt
fen n^dfn Ffi^ ̂snn^ cwiciKf c^ ̂fes

nTC5 i=37nR:^ ms mitcn i inin^d

2i>sRi c<iRc<p c5jnt cnif m i ifen ferm

fer^i^ feR "5n«Hfec<p ^c^ntc^n^

im I n^ ̂ssrfefes life mscSi mtwcn ̂ fen

1^ m I ms^ itfe

mmiHH ̂n'st fell" nnnn nf?^ (?n^

^[c^ I nn=Tc?Kns fefef^ (fen
(in ife) >im I (fe^ mun ^r^'f
liifer It® (fenimtn^ l^nR ̂  fe¥
^5f?r?ns "^tnt fesmj fe® mn i ^^fenn cifn
THic^nn fen® ifent few cfe^hJ ̂  m i ife
1^ ̂̂ nn CTW twfe c^.fe- i ° c^.fnn 1%ww

I wnfej cn^jn^fe mn ̂m® 1n®^ <pc'^
1^ cn^ i > ni wi ̂ nw I cfen^
cpfent ̂  wn (fewcn ̂ ifes i cmnn it®^
^ft¥t ̂srfe ffe^ (femn ̂fe i a mf ̂fe
(fen ̂ 1 fn >ji(fe ife nm (fen c^p'^.fesn
ntfei n«t cin^fe® i '^I'nt
jn" n(§T (in^fe ̂  citc6^ (nn® ̂ cn
-cfet! n(st (^n^sfe few I (^ (fe^#fe
^ <nc® 1^ fe®^ ^ I

feif (fen (fe^fe fenfe c5^t ̂ ^nfefe 'csfefe
stnfen cfefefw few fê  (fet wn:i c®w

feff^ cW cnfe w I "5^ n^^Mns i^fen
^n cfefefefet I (^ fefe nfeo ̂ nnn

^-fec'ntn (nnn (fem cfe^®tfe® fefen^
^5,-^fe® cfeTo fet few I ^fen ̂ 'nt fe^felw fefe

! fentn "^fe fen® ntnf wife n^ feinc® ̂ cnt
fen fewf I cfe^ fewn:® cfetfent ^nfefe®

(fefetnin ̂ mc® cnfet^
■fef^ "few fent mn cnn fe^ ncncn

cnfe <pRc=it in^cntn lt^ fesfe ̂ fen ^^®c®
n^ fe®^ cfenfe felncfe ®rfe ntnn feife
fern

fejmn 1^ ife fen fefe nfenn cn%f
fen I cfe; fencn ^nlfen ®^ nfen (feninin nin^

^ ^fen (twMitn"#i#R
R^tnn ®rtnx&t n^n®
n^fe c^ _fe||; (fetn ^

feW' ^ . . . , . ,

sf^n fefe ^ I nss^ms, fefesfecsr
cnl%i^fel% t^ ̂  I tfe-5[ (fefefe^^isptn
^tn ®icnf? nn^ mn (fentcni fe^m® fen^
nfei^fen fencinn nftntl^ mtfesfec^j
cnfnfet ffet I feftnfe (fen^r i ■n^'f ̂ "nt
nw fe®7:fefen ffe^ fej?nn ^ few ®fenw
Mc® 1^ 1^ fe^ fe^Ffe feln§ fen I -ii^
wnfe^fe^nife^:^ cfefe^il^^^fefemr
ntt iffen ^5^ ^£1^ 9tfe% xsrf^i
W5t=i fefe fent^ feR fe(|1if cn^ntcn fewfefis:
cntfen ffes^ i£i^ *t^ wi iwcnt "fen

^fe fenfen liife cnifenw (fent fewn tnn®
^wwn ^ c®!:^ ifent mn fefe mt ^ i mn
nnin nnn ^ ifentcn fe® fenS=^ nni nfe ffen
fefe f%l nnn fwnR m i feirfe nn nfen^iffe
ife fejfen nntn f^ln® ^nt^ ^sercsi
fetnfec^i m V ffe fen'iiwntC!5:ife fen few I
ife ispn'I'st ®n fefeifn fefn fec^ I nfe fe^t^ins
wnt fetfe ni^fe isjgfnfe nfen^ cfefe ^ i stm
(nfefentn nnnf (nft'W men fefe "nnfe
(nRtn» ntcn I 'Ifen feww 1n ffeit; mnt nfen nfecn
ntw cnWnnt ®nw ̂ [j% cfent "^n i ife i^x
mt fen fein fe^i® (ni^, *tfe^ nf fefen fen
1^ fe®n 'fnc® ^nnr ®fe '?s^fe^ t®fen

ntfet 1^ ife -cfsj iii'5T fein cfen f^fl^ few nnt ^ i) ffe ^ i fefen fejcnf^



^ 7[^-=«9txf% ̂ 5IT^ ^ I wrf^
t?rK^ ^ >iiT:^^

%Tt^ GT5f ^5n^?R ̂

C^tl^ ^srral^

I ^.^llt^P C=#f (NRsT I Cs#R^ Wf^R •'l^

Wi t^^sW I

(^c^r;^ ̂ ^rftf^ c^ ^"w

^^5^<i=Ic5T W (?n:=w^ I
^ (TTRi^J^lt^ ̂  w ^ I ̂

■Rf^ '5f^ i b- fR?|^ 1%X5W ■^'rf^tcTl ^ =Tr?I I 1^1^
'5'^ w I
^ St^lH *f5F ^ Mt^ ^ ̂  I

C<P5,RwR (7R?T, C\s<?C^IR',
'srtfeiJ I i5'^i'5.c<iIw ■'1^ ^
''rm ^ smrc^ '?rfl: ^

5{^«t ^5rr^*ijwf «?rR:^;
^5n^Tf%, fwR f^t?M) £|R)5^^vs w \o<^|vs
>^1#^ ^ I -^Wlt ^srl^ "sitf^ W
'2|lc<p|c^'^ ^srRg^ I '^'t^

•pf^ ^rc^; ^ ^RSRi^

^isjcSt ^ TTtif I ^srR;^ ptc^^

^ ̂srt^

1%^ Rjxs-qvs 2Ra*f I
^ I 'fw ^ ̂  ^rff^ t%^"5rR

'51^ tsTC^T I 'W
Wit^ FtTf ^ c^ ̂  I '?5^ 'qIR
^°*t^ ̂ ^iwt ^ ̂  ^ i
1^ (^ ^^*Rs wiw
cwfB^ 'itiR ^ I '?p^ ■^fs'^trt

^P\ ^ I -sitf^ ^p[ c^mrf
^ ̂  I ^ C^R?Tt Wk-w c^

?t¥, 9tt#, ^ ̂-SJR:^ ̂ 5ftC'?ri^ (7i1^ (TT^
^ ̂  i CR^ "?R;'#^rtf^

sttlRs I ^5r^i%^t>R ^TfRtRT^ ^?R;^

I c^%?iM Rtf%^SlR i%v5RU$R^'t^Rfljwf
;  I >^i%t^RR;R5 (?) I

(;«||^ JTf%sT^ C^RSTt^^C?)

2W«R ^sRi^TR:^ ^ tr;!# ^
^1 -Rrsnt c^HRC<
CRl^f^ ^ ̂  ^

RC^ RRl^ ^ ̂  ^ ̂ 5^ ^-pfl^

CR, Rt c^
C^-C*tlRlR R5?ff 1 ^ \soo •?j|^ 2i^^R%5Tt^^crI^rrrri^tr:^

■ " l'^

c0«R Rf^ C5%| 1
^1R Pt^TRtRR \Z-^ f%^
CR^^t -trK ^

CRmj:^ I ^ ,1^

#I «« 55!, i^ooo ^1) ~ 5,„„^1^

'■W "'R ^'(t ^ ^
«55ft (3S»W ^ ^
?51l «t<i5!r?lratl5ISfis, CSjSl au^ ^ sriS?*^
^  (3SW TO ^oo ^^f, I S ̂ I
m ftfl !5!fS ^
b-*1 5rtS 5nt5 «=l^ ^ ^ I
!TsW5® 2tm l%s,m jA ^1 C^

!3St!?IPRbF« 5IHW^
'CW ̂  «W TO U<5o TO^'B'PICblftTObllS, _1'™ SRI '^JTO

WsRlf^l -sf^
85ii?5fMI ifTOitTOTOC^^ 5TO5

RtRR
Rt CR5tRR^i^^^^

'  CWrfe, (RIRRRRS ^ ̂f||p If":: ''-^-^-jgiiigg^



^rsftl^ QWt=T^W^ ^iRf*tW^
^SRIW ^

c^sft w cm ̂
cm

2S\^ mrni ^
5,^ ^

■^1% 'S'ft^;^ I
^51171^ R'^c<l^^l grt^RHC^'^^"^'^

X5t=i 5#m I Wsf^ mt =#H 1^ 1^'^I'st ̂ #:=it I
£tC5%1^
vQTyTt^ Ptwm ^sWt 'TMC^

c5iSH'®rti*ti^^5itc^i

C5IH P*S;<^ C^ (£1^51 Wt ^'^tt
^2tC5;^^5tC^ C<PtCiTt C^sju® 1
^\W^ C^^r® "5;i^ ^5(f^ <p>J^^'!^ C=TW^ '^sW
sfi^^t I □

f»:ir.v -;.>V yg:

: •■ . <^"r. ,i ,isW,
•? ■>'■
r,..

,;.V>5ni;.T l-F'-"?)
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■• fg TSIqMI^ TSW>3)t 77^^ 5/fS^ •^y/ G5^ ^!SlW1^
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S- W CCl^ ̂

^Rnsc-^ <ic«flct I ^¥1^ ̂ 5lH ¥T¥ I

FR^ I - ̂Jivjvs f^pTC^ ^^l¥S¥t3J

I - ^ ̂ ¥f^
^T'it^ ̂5rt¥R l¥^ltiw^ C¥t5rl^"S^R;^i

^TSRi'^M^ ¥It^ ¥J¥^ I

\5¥T %- ¥T5J¥¥¥ f^^sW ̂ ¥H <U^^l¥ (SR I ¥T¥-
gfJI^ ̂ srtf^ 'STtttc^ C¥l¥ft ̂ ?r[¥ ¥Wt¥t ̂  I

C¥T^ g- ^spfW ^¥H ^5rf%
'SJWl'fI ̂ 51 ̂spTSRixs Tfftrrf ¥°#lw
C?JirK ¥t5rf^ CsTt¥>-'5f?JJl¥¥ ¥\#!^
^$rt¥^ ¥f5inj^rRUFf c¥l^ ^srf^Rs^, ̂ fwt,
'srR^ C¥T=T¥¥lW^ C¥H¥'TSTC^fflflTI
^5it¥ ¥PtJ¥^ I ^ C¥
■sitl^ (^'s,) (Tit ¥55rf I ^nr&t
^¥f¥®iT;^ "srfl^i:;^ RR'^ '®rHF
^jfc^ TWf "srfl^ C'ft^ tfF=W ^5lt¥ <1J<l^t¥
^"SR^ I ^ Bwiifhri
^5lt¥^ ^Sf¥t¥5#¥t I

£fFf^^5rt¥I¥f¥'®fH^¥W

^?tt¥tw, %wf, ^ ̂  ^tmt, c^¥, wm ^
'  ̂ W^¥5t, f#. t#.

^srfRi

(¥) ¥^T¥W s- ww ^sn^it^
^  Wf«¥ ¥Rt ^ I

o_ ^ ^5n¥n¥¥ ^<3^ ¥rsr
gpf°?t^ ^ ̂  ̂  w l<i

^ ̂  ̂  t ifw -f®

R»E^"5Il¥ (Tff^ ^*S]¥ RlWtai ^5nt%M3 (7T'5j¥
<u^5,H I

¥3lt ° (¥¥ ^#1^ w I- (T¥T® ^%rf ^5rt¥
c^^#t I ^#11^ tw[¥ ¥»¥[ ^ I

¥[^l¥ RR% ^ liiRsf ¥¥ ¥FfJ I
¥l¥f¥l(7s it^ ^btH^ ¥3|W
¥J¥5j¥ ^ I "srTfl^ ¥%T^
(¥RTf I ¥^, 1^®f, WfR ¥|TiT ¥^ Tn^)^

'^tf¥l¥¥¥i¥5H 'W^, ¥#t?r
'^it ¥jFi¥ ^5fR¥3 ¥J¥^ (T¥t ¥t¥ I

^  FlRtSt CSSf'fR ¥lFR^
¥(%¥Q C¥^ ^sirR CWM¥ 1%^

"srn:^ Ric<iH<p (^jlwt 1%*t¥
'si^sff I twrft I

RRva I
^sppH RFsJl >SFR:'?tT§^ C5TfT¥3 «>t¥t

■RwR^hnt^ 1%^srf¥¥to-¥M <ivs»(Hc=ic<p<d^^h
^srfltc^l ¥R^ >£i'|;1%¥R^ ^-Wl#?r¥titJ-¥5¥''^

^5J^Ff¥ I ^5ft% 'S'tlwf^ (71 ^SPPH
strfR ¥iFr-¥g^ W¥H I

¥PJ ¥^(¥f¥ RR (?tt¥t
wifRt R¥s7 11 ^srw ¥it^ ^ ¥¥

R¥¥ I W-siFf ¥¥¥^ ^"HTT
w¥^¥J¥^¥^ (TftEC^
^5ltPf»f% \5t«¥ fRpT cw c^-^flw^ (¥R

^5rt¥^ wtwR
C¥tw RMH ¥3¥t, tw ̂ ^Rwl¥ CF^o^
^ R^ ^srpF tR^f^'tlij.'^lcClc^ ̂ 5ft%
^g¥^FR51 ^ Ffw lilt '2t^¥M-¥g?¥t¥

^ (7rt¥l¥lt^ ¥\W1 ¥R¥ «TiRt¥i

CFpf-C¥M Wl¥ W|R¥ ^stIRK I ^
¥5lt >ii¥5 ■^^R ^F?rf

^nRRi □



TSfst >^1:^5 (71 *tt''lli^

^ ̂(.k^ ̂  c?j^ ^srt^ c^
^str:^ C^ ̂  ̂ ^Tf I

G5iH "src^, c^?tw :5j=n 9fwj (Ti'^rt ■^i'sft ¥t1^ "^n
^Sff^ ^ TJ_7[%f TOT rn^9| I

Hudson- ^©m s" A Short story must
contain one and only one informing idea
and that this idea must be worked out to
its logical conclusion with absolute
singleness of method."
"src^ ^ 2|\slf^©tf® (impression)

■?rf^ C^Sj^f
C^ C^jt^TG "5fKf5[WtW ^STPTOT ^#?rt

"SJ^tF ^ 5!^5i^ sTt^ 1"
c^ ^ ̂sfFTr

I tw" ̂  ̂c=i^ ^ c^ % ̂
"^5^1 C^f5

1  (TFH i%*r^ ^^\sc<P
■STFTm ^sitFTTtC:^ tfiJM (TslTOT, C^f5

^ ̂  I « WkCT? c^

fei I ^ ̂  ^

^ C^ "tW Wto(7F?f £W*t

^1 C^ ?fCOT £1^^

TO

TO, ^ ^tTOT

TffWfTQ C# ^ (J.|^ 5^1
-sm (71 c^ ^

^«tnfk^,^?:5iti^?ti

l^.'ii'«imj^,tiiaisj^%i,^(^^ ,51^
Ifea tWM, 5n=H
=«!5I.W5TO, iwwt, ^

afeira^, ^ ■
"Wfi -swiftro 1^ sptitwa %i ew

^ iKS, ^ ̂

nt^ I -Ji l%ra #<Eja ̂ (tenCT sppM ^

^^1^ ^ fen ^
(.plot) I

"t!:^
^  ̂ ^'Wm

^  to ttw

'a wt, PIN
^i»5 ̂  w, ̂  ri^

®W5i I'aaiw



r  iC

^ ̂ i^ sj^'H ̂ wti ^ ̂ c^ #T ̂
I  I '1 « .. N • • •

^ ̂%It ̂  (71^

(TTovft^ m C^t^ ^ ̂
TTtsi ̂  cws

^'iRt ^ ̂niRRR C^Ws

f? I m 9m

(R5TW ^ -sn^fjl^

,jt^ '>[^' 'srR^ '"^' >ii^ ̂  C2f%
iilTRRR

? CT«n rr, wit ̂srtf^ ̂ w^trst 'NwRt cuit
-^31 uf%^WtiJtw

WtlWs ff^U<P ̂  IRC^SfR
31^:^ '2}W*0IW vtftwtR W TrfsRI

.5^ 3115 fSR 55f^*tt tf^t^tfl^,
^rtiit5l5|^ ̂  ^ ̂
oTT® W11

^:srRl ^N ^

eR^

C^Rt ll'^^tTt^

31W
W^R'^

^ 31W ̂  1lH#fTRR

55i5g1iit 1 il'^lwRRl ̂RRtl ̂Siicit 2Mt5#^ ̂I*ftl%
^5iRF '®r^iR %rt Rt«itTR51 ^rilwi witft
WRflW ^ ffWt RRR=t «}*tTRW iiwt

URC^ -ytctj 4>9<i<^ ClRT^ WttCRl WTtf^tlW
55nWtl5i^Rrtl i%fll\5 ̂ '^ItlJ '^TTRl RRrR

i^Ri^jHl C^RJR W3|C^0 W1 Wl ̂RtFR'
■iiwtwfR ^sitfi 2tw^ i5t%:^twi ^RR
31?Rt#t ^RfFRt RRfR "^IJviH^W C^'Gl ^
2M1 ̂  1wR'srl^W iR5% Rwt^
M CSRl 15% c^-jft ^5?%} I l^TTH^ ^-■^tIR
Tftfl s^eff t^f%l ClRTfl
^t;i5twt;i Rft^t f^itit^i^t itiT 1^ Rt;i 1
■fl^^WBRlTR ^WCRR W^5i^
H15 tr«tlW 15IRtltl ^tRrI*fT ^Rl^tR
Tt^lt^l5 17f%5:^ 7fi;\svs 7\^ ^t-Rlt 15fi
Rl1l51^f!R 11 r>^lT?TRR 15lftt%%TtWllf^T¥R
It-Wfi; WT7« 15ll Itll "STRF (R5t%ltlt
C15fwRi 'S'M^T'llvil 5%%% 3ir^f5tIRt ■^n H I
Itw^ ̂ srcituf^ 55[tf|; (Tj*|i *1T1WR% RR-
l*f =Wl5fl^ W1 ClRt WR W RSRR
15ttl^ iil'511 ^i%t^ ^-ItFRlls^
R55,111R 15% Wr Hi 115t1|i^W 1R'=R s-
iTiFig^ HRTIRJ H5WR HTo RtMlRT®
W tl Wt 'm'Us >ratWt=T ff^
H1T%5 cHlft Rt%f RT¥ -ilHR lRTt% RlRRi

% 5f^Qt¥5^R tllR 1 f^l^SttR rRjch^ %
C1 ^ -STtlRfS iR W1 RRJtl
RRll Hflll I ItW^ TjRTtl%tH H5lt RtiR
RiICBIR ^ Ws SW 151T® lRJt%l WTf?::^ Cl,



-i.-v^,-, ̂ •i^i.-i UN s^i-^c-i^ c^ iwt sTI^

f?f^ I ;gj;^
CWf fetvsmc^f

UVI I MIXJUUl •^■3|;,\5^\0(|Vf«^ ]wp^^

^•'IW ■'1^^!%^ ^QstW Tt'^t^
SiFscDT I^Ot'f)^ CW5iW
(.<p'^R«t ^■si'S^t ^1^1 2f{% ^5}^ 'srl^

^ fj^Va>l \a^ i / ^ rifj^i r I 1 I
^  ̂ ■ ' • ' -» 1 1 ^Ivy v-MI^

^ mf^ «fR TO CT
C^vqR SfT-lJ %^^.S

^

^R(.<p^^ ^-£f^ TO TO^"^ C^TO
iT5^ 7Bt^Cf_ ■Sfj!3r+ otT^ . ^ ^■X", > , X , 1 I N-l M'ln VHIN"0(l^<q'.l^

c^slw^^ c^riwf TO 511^ ̂  C:^ ̂  ^ ̂
^  C^ ^
^ c™^i TO

f$f

Wf c^ ^
i%5 f$i^ ̂  I

'wte ̂  ^
^ C^ ^ TO=t RR

^ (75-i^ ^ ^ ̂
^5rf5^cf :^5^ ,;pf|^ |

>RTlf^SFR5 1% x|||^ gf^ ^ ^.  " " "" "• -"ra aw W ? TO

'=!i1w
^ ̂ffR^ ̂ 5]^ toR^ 7f stf^

CTf^Wf^ mw ^R}^ I
^R^ntR^ ^ ^ g^

wlrcrTzrvivhTsr-T, ..-Cv__!=._
-siw SiTO^ ̂  "Sil^wrrw? ^ ̂ ^

^ifewsWOT CW-TSfl^I m^IWItSR

™  few

ifrt^ Il» iwiife >p=^ P5^-, ^

>!|1W ft-5i® »ifi™% IWCWH?OTWMft^|%3S f?i?^'
™=,.4™ ^°' ̂  fel#Pl 'S'SR Ctt^rt W cfc» anf^ «_ iSt Cijij a[|(|f^'®rtTORptt

jr-ffte» IP wfti «mmIfew Ware canasrt <5,^., 5«„ „„

'=t^ Rto

cotwf ^ csr&t ^* ̂?" C^ ^W5 TO51 cxi
wrfRR^ c^-?it^ *nt%^

Rf^ TO

TO ^5p.t11%^ TO (TO^ TOt^

(TO^ c^tmRRTOfTO «
^SfRvg RW^TO

TO ;to TOfR ^
^ ^ ̂  CTO^St Rs^ CTO TOi^ Rsto

W5°v%R7^ (?WTOfR
Ri# ^ ^tRm^

'ifen wstfel ^



1*^^ (?W^ ̂=11^ t^^C<P
5|^;^cf| -^3^ g}^ ̂sniw C<lI^t<P c^csa.1

9f1%^ irrsi^twt^ ̂  CJR ^•Nwc<PR ^srrfw
(_jj^Ir|<p\st ■^f^vs SRft *pR

ij^ 1^m

(TIM s "The teacher in the
scientist and the scholar in the teacher
are but complementary facets of a truly
dynamic educator."

iif5tt%^ >r5r?i I (TsMi:^
xsjtf^ 'PWR (?^M^ (TM^

(TH cM% %H

^hjtcsi (tmt:^i ^^mrsilw
OT i^r^ ^Itw! f^

cw ̂  ^

.^1 1^

as a concept, from its inception, was thought of as

an institution that concerned itself with society
in totality" 11w C^ ^ ^'S-

(TR ^<'?lR)tfi ^w<ic=i
mryi

M5rf1%^ >r«psH iwr*!^
£ltTC^ (?M ^ t=f

^5M C^1WTf^,^R[\t^^ ^srtf^ fMlI^TfsiWs
^  sfwt ?tf%5rtiR ^

^5if^ I t<l^l(H<t) ttrR-^®tt
RRfSf wl¥ >l|41lRt<f

^M5 rMI^ ̂ 511 RTsTtt^ fefR'1 ^<20 "5^
<#1 C^stwflRM
RRfsR ei-nf^ FlfMl i^Rhjl=i^

^51^ mRl^ W
^^iT?IWtRR^

■R^R^tjh^ R=trr iwffk^ <>f1%5i^
^Rjjc^ 1^^ MfR

MR <[1W^tR 'ti'^%1 1
^  (r "5}^

wlRi<p MraWtMs
MtfMI ^TR ^f% ^griRbs
■Rh^RiRsKR R^R rTc?^ "f?
t^RR RlW ^SpR 1 Mfe' (TR R^RhJl<=iy
f*WR RM« ^Sr%® Mt CRTRrs
tjB^N^tcSR r^RHr c^c?.i
>ilTRfRt ^"81 s^R^fR ^t% ^ilfR (TR

RRRrMS ^^)'8t ^51% w RWR^ft RRR
•5rRMR;"®imr^ MffM i (R$fflRM=R
RR WR\^ SftR rIMr (RRR

RRIWRR^'§MR%R ^51^ S MRR
(R*R (7M^ ^<fH(:vD RrR; (RRt I R5R®f 1^MTf?RR
WR R^R ^-n RRRR RTR isttRt
WRI □

t r

I'. •■ ' ■«' .-I-

■  '<
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Wn'^l C^ ̂  c>|^ ^

'S'^ 7 (;^ ̂  ^

c^ ̂  ̂ ̂ ^
CJTWf^^ (^«f^ ^ ^t%--5f^

^ W .5im-K f^ ^n<^
-c^ c^ 'miM, Xgf^ ^srtrrt^ ^srmm

^ gft^ crn^ ^ ̂ ̂
'°^ '• «!; >RS raw ̂

ra«wtw wi >n1%n, =,T,

^srt^ ^<t^ I

8<»ft^ 1^^ ̂X5 I
(71 nMt ̂#ki ̂ ^ ̂5J

c-ttT:^^^

^ (71 c^-^ 51^ ̂

^  ̂ (Big Bang) ̂ t%

^ ̂ 84o C« ̂

aftniiiet 3FCT ̂ 'Rns^ ^1
-a# ̂  =5^ ,35=ra

^S'Sfts

(^JuSiVJiiV)

^ ̂"j ,
^ ̂  ̂ c^ I oot:^

Wf^#[ I ^5i1^f%X5

CTTTT^ ̂ ^-5>f <VhHrT . _ «^<^ ^ _cw ^ trm i c^ 4o
^  ̂

w, t%€l^ ^
^  "^-t ̂ ^.,| wj^

^ "i^1^ wsw «wt ̂

JiCTt Hf5- !%,„ ^%$

^ c« ^ rL?^^ ̂
m \oo ooo

«®P%W3,
^1 wmj ̂  8^,



i) I

cj.) vsH<pHI^7J I

\s) "^slWRTSiJ

8) 1^^ I
I ^sfTsfH

>£1^ ^mKTsfJ^ ̂ tfwt I
2mi ̂  (^ ̂  I

■!>Ht ^ VS^OOO ^CSl|<P<l<r 1 ii
^o "5IWR W=1'f^f5H

W5 ^ I

^?m:^ C^ ̂  "-Sl^^tfw^^' (Cosmic year) |

^  t>I^ ̂  ̂  ^ ^
I  ̂ c»R 'Nim

l^rnTH c^ ^
"srrsiH

iS6:>4 ^
^4tJ?FT i>fWl^ ^ CT,

C^ W i ^
^sff^j]^ ^stH' 7p=M^ f%5<F

fww ^ I ^ ̂

"^10 |w ^
^  IWf 'l^w mtj

C^l^i

^) 1^'^ ^ - ^.°°°°° ^
:,) ^ ̂  ̂  - ^^'°°°
^1
«) 5)«rif^ is^' (c»®) -^''•°°°

-5# 'srt^ j
^1 ' .'' ■; :
'\) ^ ^ \' ;
Ir) ^-=11^ ^ ;
tm \<t c^ wi :

^ (TTlWt ^ ISr?^^ ;
c^siwt c*fggT¥ ? :

«

iwt^ ^srrtifs :
W5T c^ ̂ rft I ^srmig gtf^ •
gf^ c£i^ tw sRfQg c*fg w 1 :
31 ^ 'vstwrsTQ^ gfw cFtgf :

(.^w^'w wrt gm eg ^siggngf^ ■ ■

c^gggtg '^siggn ^tstjg t3Tc^ ^tT%^ ;
g^n^g g<pc=ingfg g^RS^ g^jg^g^^gs sff^' ;

glgf gRblPtvs I cj,o c^w^ g^ T|g^ ^sigt^ :
^olggtgmjNCG-147,NCG-185,NCG-'

205," M-32, SMC, LMC-Sculptor, lC-1613, M-
33 Formax, Leo-1, Leo-11, UM Praco, NCG-
6822 ^5rffg ^ V gg 'vsfggggi^ gtl^ i
1g*n=i ig*n^ '®iggggt*sijigtg ^g-=Ttt^
^'•gig ^i%tg I ^1^ gjrg
gso fwlgng cgt^g^i cgggMg 3C-273 g

srtg io |gf^ c^it^g^i
Rjqitg (^vsopooojoooo) (?fRg g^-

Tjg^ 5fgn "cgggi^"

ggf ■gt^i wtg^ ^gW 'W
^olggggl^ ̂ snglg g^g" cHg (?# ?
■51:^ g^ I ^ f^rw®t ^5igs ^flgrttg ^ptggtgtw

c*tg g#g cglgtcg

gtwf^ts (i) g|gf^cgg W1^ s- cgigjg ^srfwg ggf
^g?g y>y/iJ/5^2g w gw/ ^p^g- ggf cit^
^/\54>v ggf ^i-^^<p gg gf g/gjgg ^i5'R5 g/g cg/g? ^'
(^) cgtg^w s- cgf^ dT^^gs ggi d)^ ■

"srtiMt^^ gf eg/^ g^g ^ (rgM ^ /
(«)g^Tg7rg/wgg^s-gi#gf?zg ®rwd/gy^g^?g
|gg/g ggg gpg ^sir^ djg? g^r^^giwg/flg cggg/gg /
(8) g^gr? s- gf% g?^/^ gw ggt"® ^
%w=/gwww/Q • ,. .

—



'^^lR^D|oii|\S CS^N"

^sitfif ^8 'Siv
L*lfew=1 C3!f^ (;^s|^

cmyr^i t1%-5n:«jT c^ ^ ̂
(,»jR9C<T>s1'^ ■51^ iili<Ptw^ Wtl^Mill V30I r^lJ^I

WW5 ?m ^ VOO ^ (;^o^
^srnisM ̂

(TiW*NI (Tiffin"St ^lRcsit^'?n7T <rR^tf^%f I tUn
^ (?TRR <tt^ ^''l^T (.N^i^wsiri}- 1^?t^

I  ̂ ̂  ̂Ttf^ ^ ̂£j-^
(?rt^ ^ ̂  catft c^rf^

"?im"! ^ -s,^ ^
^Wwf C^I -SJt^
a&TTT^ SJ/U^tf-T -1. J J 1 ^N. ,p> w tv»>j •iU^v]

^sTR ^ ^ '^5rt?it?n:^ i<i^
<tt^ 'srsf 1^»t ^srtiT ^5rt^ ^
w  OT % ^ M
l^l'.JI3H-J» I » -JL A Ji 1. . I_ ^
^  ̂ ^ v,.,M Ml »l'.1 I NOJ|C<P[ C7[51^1 C2!fte^ c^ri^i«^i c^ c-fBi^

^ #r ^spifte ^

^1 fWT

^ 1^^  I -C^ .-U|.|1> —.Q
TRBTTSrtTa Pi^Ẑ'wwitfeni mws TTOtw

^SM Mf^ I ,tMW5i. ^
•••••••••••« «,,^^

• I

^HC^5tJt1%*r5ff

>«wiist^ ̂n-nw I ^ ^
G^Intestinal tract- s

'=^'1 ^ ft?!® c^5^»tW^ fttllJt rfltat 51% 51%, -,^5^ ^ -.^
'fSwt cates ca^trtiTr^^^ 2
i^fraf?<K -iT Ri=T^w cf^

««w"»S'«S; sa"»s2
^ ̂  Fafti r^ =Wt^C^

HaU"^K5™f^ .1^^^ ° ^^ssection

^ Si'S^



^"WlbWl RwlbHt^ "SftWC^ Dissection ^

^ll%i I

"?IH t^Ws Anterior, Posterior, Fasci

Palmer aponeurosis. Axilla ^srifwoft 2jJf(iTl
*t^ C^slwt

I  ̂ 5rf?lH TJJSR
"^'^C<f>f 1%f^ Jfsf^ f^ AfTC^

1 1^1 CHM 'bH >ic^s^T c^s^nsTt^

1%^ ̂  viiRm
Period c5H c*!^^ ̂  ̂

sTt^Tt; ^>p#[MW I m
I  W CWRit^giT5t=1'5rt%^l ^!2ff(5, ̂ 5lt1^ i£lf^ ̂  <?t^

■^17$ c^ C'^ 'iRR^ ^ ̂snR
Roll No. '5rri% c^ RblRc=i I

tIRcClWR C^ I ^5ff<s C3^
FtWT c^rH sF«>t-i^^ 'srfRsr

R)C,b'$i'H'^^'^RR?i
'Thorax' I
Tfo^

^jpiTic^ ^^NftuTiSTt; Ftt:^ ¥cs^.

'srrf^ =Tn:^ ^ ̂=Ttt3t i cffR^srf
(^R®Ff "5]FT ^RR>s I
^ Line '^■?rt", ==f'^ «>^^w ^srrsft^

I

'51^
Rsvsfff ^^5jtf^

wm v;'n

^srTsrK ""xf^
Dissection
^■srt^

^siTtfRfR ^i=it^ I ^RtR^TjH
««iw FR:^ cstwR RNt I

^WJTf^ (Pfl'iz¥^^ if' , -
\9 ^"f% p'irj r'//,-':
cn-^wz^ ^iRo ?. . '

'snfR c^R ^5tf|^

RtF wt I
c>i^Kw'^ stRj? ♦

RoRTt:^ tw c^ (§ ^ ̂
^ FTc^ R^ ^

JTf'5tn:5Tt I FH C'lWR (R
(71^;^ ^ C^ Sternum ^«t3=^

•ri'^ ^fRFTT ^ fR^
^5rt%wati c^rc^^n:^ (rIR?,

^tfsrsr^Tam Ri['«rc^T (RfR°,
sTQt;^^ (rIR^, c^sf^iTOst (rRn,-■. . >, >. 1 | --^ IN. — « N.NI l >> l — 1

^1^) I ^5=id8t ■^H •h<pR ^WcC|c<P

•(Rf?Ps wsiw ̂ srm ^ ̂  I
spPs^tdST^^

I) ^ c^nwt^
ii^Rs fR?n c^ ^ ^
^srf^ (RH ^ ̂

l'}\ «jrnR5trF>Q (T^R <^1^
>rR R^t^sr^fR |

(RW c^ FRf rNS=t RlRxiSsi I
dRC^ R^-^SR^ ^R<]d(rj pf'^ I ^tSf -sflTTft ^srRR
R^ F?Rt RtWt^#R
^'S.R^ ^£1^ RR''R^F?;^|f^'®IRRf^5Rt
"sRJRWRR Rl^(RR^TRtR5'®l^^'^W;R,'^
^Rjeavsf^Q -srfi:^! (R^ RttR;RlTI^'Rtl^^sTRf

'iRMdFt^ ̂ rR^ ̂ 5ni?ttR'srtrRH RtRt%T
CRIRiR ^»RWs (R#wNt^ ̂ 'R RtRtR RttlR.... I □

" s/sc^T ^rws ^ny -qz^ ptrt,

S/RTSr ^TSRRf afT5/^rf^ctf^f?Rr/- "
-F?RPpiR^P^/-



^  - i-

if'5 ̂  V|j\ V ; '

: *!■;!• -.i; ■ f

(^^S^TFT (,Vjpr^<^ vgpjf
^ ic^> ctfW^ irrsi ^f^rat

I  'sn^^ ^rfsf ^flsi "srtf^'^ft
^llL=T3i(|C!!t\J5'^t IC=1^^T^ CW^sRi i^T;^=1lF»C^R5t>

iWs t*W (,*jpi<|\s c®>Q^ ^R=lRt1^
^511% I 1\tQ ^ -pj^

-STpSf^

f%?^<l^lc<l F^ *5ftf^ C^=3j^ C^'^

(•oiPi«H^ "Sft^ ^$rffwi ^ksT^|at\»»^t ^5ili%t iii'jHt^
IoR»'s.>i«t"^ I (75M3 RiR^Rpf,
(.<P<^|R^ Rwff ̂ 51^ Wlt^%f I ■5itf^ c^°'^
^n%T Wt^T ^BTt^ ^5fc»t^ ?n^ I

9m ft^ ̂ cf Tp^sjef
'^NRc?jN ^pRRpi

(^, Ns^^n, ^ff^ ^ ̂ftRm I -m
Tsm^ Rwr ^

^Rl<ll=1 '1l<Ij»)lw CF^ <pRR,5^, fxf^^  ' • •- ■ ' ' ^'-s-«> I 1^1

I  ciciic^ ■siRirt^ '^rt^

^t<^Rt)<15 ^9|t ^T^ I

iwl^TU^ ^ ^
I ^ ̂^^1^ gjf% 05^^

^5PTt*n^«t ^wtc^ (T^vQ ^snf^G^

(bcScSH-cStr)

• ••••••• <

• • • « •

9m^ I ^ 9^ ^ ̂
C^ ̂ <tft ^ I

Rl^ fsr^f^ I ^
<1^;^ I

"SlUWlS ifhro ^ |;5^ ^ ̂
TOS, MTB. <JC5|W5. ^

!2^ ̂  ̂  ̂  *^11% <5naj5!3
^  in®ra >50%

R^a-retfa^ ^;mif%'s ire-a'tsn^
ft r ̂  ̂

5r^
?tVs>ra, ^lill^ J5^ 5,,^ CSftc^s&CT

awnft, .Sf^

'w. fwi S«lt ,,aTra
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(.siRw c^

v5^fD<^ 1 C®^

%T® ^ ■'ll^ I ■^wt^
c^ f^° ̂ #c;^,<i^ <pR<iisi

1^"^ "5^1^ C5Kt\C5l^ C*t^ ^'slW
C=#5^ c^H '®i^

wkiRw I
C5?I^<PMI Cs#^

^rr^^lft ^^ii?R RPi^ <pRc.=i
^ ̂  'gfi^

C2t% ^ f{\'m I C5T1^ ^RbtPl^
c^^Whi ^ ̂ tf^ "5!^ %rt^ (zT^ I

^tC=1lMl-biil'MH'^ TTsrf^ t^iRsi 1 Rsit'^s ¥355
^RblPl^ 1^f=Tt <pI^ ■^sTSf '=^5t>gf K=^ '?[t^
^fpft 1 "srf5i%ft 'tll^
^Brtfl^ "Tf^srt^ 7f^^' ^1 ^ ̂ <f?|S ^ cajft^
"oil(.*nl=TS'^ ■yrsisfi^ G^ <pc<^ ^«^?,Ht C®!^
cat^ ^^5fm 'hRbiPi^ ^ I tf^"?n^
^TO 3Etf5R5 catft? l<l^lR<f

Win^ 1^ i#r:=i I ^ wsl; l:irR
^ >^Fo^ll>i<i ^5,^# 1^f^ I

' ^^stTsf ■'1°^' ^ >i<?c«it ^fsrc^ 'bwtT:^
Cbl^ •S't^ bVes4 f^JCb'Jl'^ "SIT^

W^, <l^-sll>|<><?l<^ ^51# ^
■srti? cET^t <^Rw, wt >iRR) ^srt^
^sitfet (TTt^fel

bjsovo Cs#??
'srrf^ CSi^?T^®1^1 bJ50(j Jo Wt^5n%

TSfl^ PRRtl^ta aff^ >t<psi<^
*ttt%'l5' C*ft^^f"^?n3fH ^''1^ ̂ ^ppc^s <15Rcs1 I

^srt^ ^ 3)^ a|R<ji>i<bGi
'sriRR?! csTt^ ^5n»l?[ ^«?tt
«fst<i(l«i I ^sft^ ^TKlw^sl^ cft*t

"SH SRoi C3pt^ ^STH^ ■^®rR^ I >\\^M\
*1^ ^Sft^ 3£tfsi^ '^'^=TCW5 (.<lRc<t>^ ^
Comt ^ 1
ci*t I wPic's '^szi'stT® c^rt^eff

1 % Rf5l^< 35fi^ >1^5?}^
^  ̂ =TtRM 1

^5?m c^ R%tw ^
<)Gicaj]F»<f •^<pc<5i ^5psfkt ^«t^lR|<js ^ ̂ejj
<pRR=i; ^:?iK ^snRsii 2if>m

^ W ^srt^ ^cfsi^s
^ ̂ 1

beSOi ^ c^^isg ¥%It^ Rjff

^srR^PhTs chip's ^sri^ ^ C's^st'p
C5i^ 1 c^it^ R c^:^Rf8i^^'5t^
iPtcBw ^ ̂  Mi^ Pwpf w® "smi "tfhrft^
c^* ?itRspf "srf^ e#,i 1w csf^ Ft1%?m
■srtssr® «ii1%« Rstfl ^ 5^^ I
(TSFT® c^^0> s(^
VRsit^ '>i>)Hv3 ^si;;:^ I

bVc9'\ b*0 (.Gqprj^ R<f(;i^
c^rrfw ^ rp ^RwP^r® 1%1P

ic»riP^ ^sjK
lii'l; *ft% RRc«i I

iJooo FT® C®^> f%t^ ^^sjlfG^l
b&oo ^51^ ^VTt ^SfTsftPft^II bJso;^
fr liit^ C^ ^5? 1
^sff%5^^5^-5rsni^ csii^ a}^

• « • • • •••••••

^ liRS TitJJt^cf ^l>a|trsR<;s i]^ I
wm:® ^ ̂  ̂  1 cpfxt^

iT^HrrT-rw-,4. ./-V ' «*s'

'fsSTTsR 3ii^ I

'TOW C5i|^ ,51^5^^

^  «}R^I

<1^ M't fro «
friMMM •



CPf»f'«tJT MciC^Rj-^^^^U'-'l ^T5}1^
(^gjji^gj I TffgtW^tft "5f5pW '^fR^ C^RR

Rt^it ic^iR^ "r^iRr
<[rt^'^55^'5i^ "stRt^ <i=io?.F»<p Rfi?
c?i1^ ^

^Jl^«t i iS.^8 ;5,^

-5i%^w^®R ̂ ^p=t5c=#5RW^'

xoi^ c^ w
7f=,snft (71^ ̂5imR Rt^iR R^ ^

^i:;^3RR ̂ ^RWi

^^5Rn, l< ^ £rf%RT^, ̂  R^ft
^Ifl^

^5rt^3Wt1%R£rt^^.i^R^

(TI^ ^ C2t^ flt^ ̂  ̂
^RtR 2£tf^

^<sfRW WRrW ̂I'
C»tRRRl^ 1R^^ ̂  ̂

C^tTCS^ (7t*l^, <^(RtfR WRTt ̂  (Rt®t^ 1 ^
Tt^ist ̂  RRRRJ^ wt^rtRcn ̂

,.5®W IStffeW'S ^
CSlfsCT® 2WMt ̂ fW'W

^i^^1R)<)> 2tf^ ̂BrnrwRR ̂ ®u (R^ crWr
25RirR crTitri c=#^ ̂ srff^^ tiiwMi^
f^^'tfR^, R5H ̂ rtHR
>l^l^^lB<t> f^tR^ CSRRM^ ̂5n¥ Rn?!^ I
>ii^ t%R t?: *11^ rrr ̂j%5Rr® o|R<ivs'i<pift

f^RW RT^®t

'3l1%^'?t 2}irtR SR'^lWt^ i^'f?! R#G^ Stl^
^9rfR^%i 2}ferR

RlRRtft

(7^ RR 1^ f^ 'R?#^ ^R5
"srR^ ; ̂BffsiR R^tR ^5rf% ̂ sRi^ ̂srtR^

£f«mt^ WR*f I

Cg#7(R «# RR^ ^srfR ̂ oRRRRt 1
wRw CS^R TfSfSf *rf^, ^srR^ gff^
<fRf^s1 R^srtRR RRlRRRiR^, stR#ft RR^ Rt'^f
^SfR^ RR RrHiR RRRCR '^{f^tfR ^srf^RT^ RR^W^
R1(R (75^R RtR ̂ RRR I

1^. 'Rt^. crI^ RtR, c®^R rr;r r^ ̂®fR^
f»rR#t1^ "RW?! I □

RRIR^ - "CRf^ (^R #tR#t)"
[xBf^tWS CRR *tRll I fRR^ R^R - >5.5C>«lR"l,C^.
RW^R^t, R. RR^gR^^t, CvS'f^CR CRl^l'^Rt

W.

m'V  '•^■ ''^ ■■■ ■-• '^ ■ '■ ■

■  . '' .RJi' !f'-' '.> '^''■** V "•'#]■ '* t' '
^  ̂ ;: ' ' • ■■ ' ■•

)t-p' W^' I „ ^ I"r.  -' ii' r "
r ;;7F ■■

.  .»(1^

- cmtf% sW?

■ /l-:

'  IC •■ i. i , • ' : r;lM'.' •,
"51 .^■-^-■ 'r ' .f ;



•  .'•«!•%• 4-S!5fc- >/V;i/^'

^ tr^j%#tjH c*t5^ ̂  vs^m
t% #f c^nrTTN^

"Sit^sJt ifl'St I^W^ 1^*tH C^3f

wt I ttRf^ ^sri^

^  i^*rH ^ '^rn:^ ^:?rH
Tft^t^ I WliFR titH

'il't ^ 1
^srtr:^ .xi^ ^^[#hrt

I ̂  '{irt ̂ 5im 'snfiR^w
ttH <tooo -

C^ri%¥t f\^ CTO ABACUS

•TfsR 'il'&H '^IRsiiH

^ 'D?fl?!l ABACUS

(.<PlC«Ht t%*r^ •T^, (/^s^
"slTC'^tt C^^TsTSTH

c«fi^ 1%^"srR 7Rj%

*m 'ewtf^

-qxiRi-^ I ̂  f^r5?75t ̂  *ti^ "s>tH
"V^ f^*r$ 1%*!^ i<|(;:?!irt I
^srt^ ̂«lt CT ABACUS
ft?f, Wt«tR ̂ 5W ■^Ifbijh ^ <2J^

wft C^ (Blaise Pascal)
"jjsi-sirc^tpfflrf

(Pascaline), ^broi orivi (Jacquard)'ll^
^ (Punch Card) ^ sfhi 4o

(Hermann Hollerith ) ^

(Charles Babbage).^ Differ
ence Engine ^ ̂5rt%=(

^7Ttt*h
^  ̂
Difference Engine liSi |

^ %f#t^
«.o ^

7p=9f^ ,5^
^  iOOO ^ (JO ^

Difference
Engine ?^tic Engine nl^, ̂

^SRR^I® 'i^ H« w,, ^
=nf^ -sw «?n=«aCT -siftn, ™
^ ̂  C5ro ^ Analyti

1^ 5511 ^ 4

• •••• '

Techno!^^iH«i}Ra ?j%5j,re tfsra iTianv^ ̂
.^l.'.';!!.!!!'.®^ (Samnei Morse



^ Telegraph, ivvbl Christopher Sholes
^ typewriter Alexander
Graham Bell ̂  Telephoned

^Fs^M^s -^^tt^ddTft SMd id^ ̂  I
Hermann Hollerith ^ itr&o WTsrfddld

^SFRs'W ^=td1d ^dfd dtid ^"51 Wtf^Idtddd d^
(Tabulating Machine) I CS^d

d^ ^Tidf^td ddsl
»5fdds*>fJld "Jlddl >l<l^cdlc<f Fdd> I
iXl't; stfert^ Jacquard d Punch Card dJdj?Id

I  ̂ sffemisi >j3o d
■Pfxf^^c^ gf^dd 1

^(%^l7;sjj Hermann Hollerith cij ^smdldddd
^ did fd d^ cdd-dl^ ^

-fdrStd^ i?f^ IBM ^ did,

sjfetdid f^^sdl^ dd^'N
T^^-pflddddft

Cdf5 StdlT®
dddt;^

Edison electric
bulb '®rtd^ vacuum
tube ^ifd^t^
Computeid^j^W^
e^d ^ ̂  ^
^ I vacuum tube cd^ atdd
dif^^'STd "?:<i "Sis*! ^ ̂  1 ^f^df
,5,^^ twdd f^ ̂  ̂srrfd^

^ c« d^f^dl^u
ds^dl 1^^ cddd dW ^Iddddd cafi^Jd

Tfd^dCdn cd^ttdH^did^
^sfUdi^

:,j988 dd^ IBM W US NAVY d \^il
et^^iT^sfdr® Harvard University d Haward
Aiken dldd 1d^ Wtd Harvard Mark-I dtdd

dtfw I cdidi;^ c^td
tidddtdddW ^
University of Pemsyly^ax5

cwfw^fw

o
•ftwt Wp

ENI AC dldd 2ldd c^WMWd Stddtst d#d^f81d
dtl% ^l^dt ^ I %td5 C^R)?I1 dl^Sds ^CdR<Ud
Cddt-^dtf^^ld Cdldt-dlddd dJd^Idddl^dtfw
^td^dt CdRd I ^1^ bvoo vacuum tubes
djddjd <pRRd ^dld^ ^dld ^dlddidt (d^ dc« sjddQ
^dtfld 1 (d%f8t^ Cdd^iT^ t?nd5
dd^dl Wld^ ^dld ^^St^dl 2fld \so "Sd I

d^ld^ (tooo ^ dNdJt Cdtd^dtd^ <i°°
^d5 fdfdfes d^ d5%ddt I dsiTtlR^
d^td Jhon Yon-Neumann ^ EDVAC dldd

dl1% ^Rraftl EDVAC C^
sidddidd dlld Stored program concept did^H
ddl I 'IdPs iTlcdsic^ program ^dld^ data d^d

ddtddld^ 1 dSdtdd Iddldldld
^dTC^ ^df^l^Mdd Jhon Von-Neumann

d i^d (Archi
tecture) ^ ̂Stdl did
s^dI?®^dTtdd©dTCd Cddl
cdldtdldJd^d^ ddd . ^?rs "

mlfi w//^

'ffpwokt^zwP/'^^
xSTt^tw omzm '^&w^
is OZf pxfiiaf tszs. I

Neumann d fddd 'ddt
^dids ■^(Rid 'dtfd 1
cdt c^f^dld ^d1

d^ 'dl^ddd
sfldf^dddjfd® dtfe ^Rrsdl ^dldidd

'Idt dflRvdlf^^dllW'^J^ ^s^dK^ dd'ddt ^5lWtdt=TCdi
^did 'h'l: "didd^d cd^d^ diiidt
^dl^ld dt ^Wdi;^ ^fldlddi dldlf% '?5d'5f5 ^dl

R*li:^ dudii^Rdw idf^d td*ld
^«1d^ G^dd d# d^^d RdCd Ri^dld
^^dl-^dd^ (Generation) w|^ d^dt
x»t5t >r^ ^dPs ^STRdTlddt dRl ^ I
id ^d^ (1st Generation):- •£t«ld ^d^
dsR^'^TdS (7»^d1d djddjd ^ I
C^^dtd fDSd dJd^H d^R 2tdd ̂ jd^

ENIAC ^ EDVAC I UNIVAC-I ^
£1^ fp^dd «tdd djddtdldi ^'S>'d1dd I 'tdt^ US
Bureau of Census ^ dd^ ^Idddldd dtid
dJddJd d^fdfl^ I ddd#i «1^#?ns ^?nd5 Columbia



Broadcasting System (CBS of USA) >£|

C^ ^ ^ ̂
C^iTT^T^wnt^ ^ ^
MW i j5(iV-R^

1^5^ (Magnetic tape) ̂srffli^
^ transistor technology ̂  ̂t§i^ r
^ (?f^ c^

•^tir (2nd Generation) :-
Transistor ^ ̂ I Transis-

tor ^ ̂ ̂  ^

(Magnetic Media) ̂  ^ ,

ilRira 3f,SHI? 5I!(%1

as^ ̂  ̂ I ̂  ̂
iw>itlw ^

IBM-1401cst^h CTttm

tW (3rd Generation);-

^ * S"""'' ^ Kilby®St«4t Integrated Circuit (I CI ̂
'SftigrK ^TTC^sr V

^"=°» Chip)

• ••••♦••••••••»^ \j^

^1 ^ ̂  Megnetic tap
Magnetic Disk mm m\^ ^

,>1^ ̂  I
^ £1%^ ^

Type Writer ̂  Key ^
arn 1 Sra^rij „

!^1T^ ̂PMtS?,^ Pp„„, Card ,

^  tprra ft CTtWI

^iStl^'p^asftafelfFWaiats Monit,rJ
I  l-^l^ SfPfpT ^ I

(4th generation)-- ic ^t qt
(Large Scale Integrated circuit^

t£l^ T QT 3 -Wa— 1 ^ I^ ̂LSI VLSI (Very Large ScL^egrated Circuit) ^ ^, VLSI^R?),
^ ̂ '^P'^cssor ^

^ Intel-4004 ivt;,.

.^MicroProeesTor S
croprocessor Intel-8080 Mi-

Microprocessor%^^S*
processor, saw annft ants
■a^l (Register)
Control unit (ftt^ia cafe ' ^

(ALU)^C,^''« Logic Unit
Microprocessor ^

^ 'W 551 Swwiai CT
a Microprocessor Intel
^ ^srtr^



Microprocessor ̂

Sttf^ 1wK

"Wl^ Microprocessor

^stR t¥^ '?r®^ 'fHR 1

VLSI RtW

^#='9f^5R^

(memory capacity), (reliability)
^5n% ^ I ^srR^

display monitor ̂
.SRT^ ^ ^

Fgef Personal computer (P.C.) ̂
vr>\5^i^L*i ^-1 -1 I ' ' >

^Rt I ^srHRtRSR^ ^
^^gt<R5 ̂ 5rr%f ^
^^Stephen Wozniac
Apple- II PC ̂ Wtr^ ̂  ^
^ I Apple- II PC ̂  Wrtft^

IBM
>iip<r|^l (,in^ "

C*5iwa PC ^
^ cwn f?;:^^SlttR CW

PC ®'^ compatible PC I IBM
compatible ̂

pc Wift SfiWI^

OTtt c^
^  P c

^^tPC
^ S Wozniak I ^ SlWlS«

Prometheus (ft 'f

h generation):- a^

t$priR I
****** 1 1 1 " "

f^ t£l^ 9(R#t^et C^
C^^'MRsRRti^ViJsVi WSIPJR -pRt (tR-^l^R^snRS

R'^ Parallel processing of Hardware

^5rf¥^f%5t^^;f%Wt (Artificial Intelligence) r
^  I iTl'l; A.I.

tRRTl^ ̂  "RRlR W511 RlRtHi tTl^ infwtQ
^RRRR! bpiw^ ̂srir:^ "sn^'t^RRRT R^ RrI^
CRjRlRRtCR CRRIR ̂ SfTCRt^, WfRlR ̂STflR CR^t^tRRtR
CiR?«t^ t£l^ -RCRRRr® RlRfjRlR*f R#C^1

tql^ vaH\S<)^^ S- Rp^pf^^

Wl-^vs-^ \o)\55\^[^ (Jo R R*R5R ̂ (§RRRR;^^srlRig

ttl't ^©IR^ "5^1% TIFR (Tata Institute
of Fundamental Research) sfRW Rsf^^l^'SlRR

W5|W CRRf fra iS)(t8 TIFR t<l i&ft'Jii

TIFRAC RtRR tfRR General purpose

computer c5t Rttw ̂ %?n^ I

^rrIc^ R'Ri<p\stR ISI (Indian Statistical
Institute) ̂  RFfR^

^R^ ISIJU RtRR ^R 'IR^RR general

purpose computer c5T Rtlw ̂ iRMBRf ̂  I Rf^

^-^R» 2fjw^lRR ^Rvs\s ̂ f^'SiitR RtRRff
'SItRS %nR iwM Rt«lRRRtTR '^IRS^ ^'^IR

^^R ̂ Rt RC^^^R ̂ ^RR RtTR ^o RRRR

RlWtRtRTR lRR5l*tR ^ CRU^flR!
^5it%, R5^ ̂stRi::^ IBM 1401 ^srlR ICL-

RRt I

\»TR5^ '>P^«f RsJRtaRlR SiRRRtRR Rt^ tRRft
r4r T^fR^SRt Rf^M^BlRim RtR TDC-12

(Trombay Digital Computer- 12) i ^TR
Trombay r BARC (Bhaba Atomic Resea

rch Centre) 'sriR RlRRRtRtRR ECIL (Electronics

Corporation of India Ltd.) t£| slW

RIr ̂ IrrI^ I RRRff RRjt^ TDC-12 R R?r*}t«H

^ ̂Rt^TDC-316RtWtRR^5^RWt «5RMt
TDC-C35tftR Rsf^'R^^ VO R

Rf^ I RfSfR RRRWlR|x» ̂ »1R^ CR^Rf^l^ Rjt^Ro

Mini-computer Rifif r!^ tflljRlR
RRtR® § ̂siRJtRj f%Tt^ RSp-R^SlRCR RW=tt:^Rf3J 1

i feV8 RR« ̂olRS ̂RR5R:R R^ Rsf^R^^
• • • • • • • • • « • •••••••



■^5fN^6Rt^5?rtfl sR:^ "51^ I "wr®
PC <11?^ 1 ^»T#k

(Collaborated
technology) PC 'T^ ^sfR^ icsvg

^ C^«IK m I
PC ^ mainframe

CRC^I ^Hvs'^

5^tft ECIL ^C,ilR<Pt?
^sf^'S'iJI'i t}f%^ DEC (Digital Equipment
Corporation) ^ nu^ MEGHA
mainframe ^sfH'S'CHtCI ^yrt^ ^ 1
>|<PWlWH

^otw ^«!f
C^ 11^C»t^ Microprocessor ̂  ^ Wu®
k£l1^?ltQ Intel ?

Microprocessor
>1^ "srt^

^i1%srri:=t
^R<il=ic<pl H^rRt

Wft CT ^Hco Micro
processor ^

^TCWrIii
^»ft^ ̂ '5,'tt^ «tR«IC^C^ ?F5ftW
efpsiSR^ ■^'^1 ^oicvs^ Intel ^
Microprocessor ^ ^srt^
5r5;®fWt^tr5l I P C ^ 'st?R
^Iw software
industry | c«Tf^^ <1^ >R!Sf-'>Rpf
tlr?nt «t«n^ software ^ PC ^

I  " ; 1>I^ . ,

WPTKR'R F'stt^ l^iThS
c*lij}sliit"^<tJ (Bill Gates)
xoT^Pshr "sft^ PC ^
C®tt^ I 5wrc^ ^£i%?rt Tax reduction c^

^
Information Technology ^ 1%*!^
^5TW»t Ws Xttt^ ^^^5^

Ctr^flWRif i£l^ 'ITWff
1%!^ c^ctt ^

Ciu vimY>4 . «—^

^ ■^rtwW C5%t w
tmtm TO

'wsfWTOt ^«l% jfSR ^
C=R„ ^

^ 1 ^-sUl I-HW ,f^^1^1 ̂  ^

'^rrsiK c^rttrt ncN^«^ \i^

^ ^rC^efR 1^«r TRftrr^ gcnce

' .: .i'^;!.V ^ '• ■■ S'i'l .. (

u^r V,



1^ wst

4fH=tt 1^'^

50 ̂  C^SfSf wi ̂
1  TffTO^, 5i1%^I^<p=i^

^

^ 'Jl^'fbR^
^5fj,j^ Tr^ ^

*trw^ Govt. of ln(^a
Act 1935 ̂  wtft f^t:=ii

C^, ̂ftWl ̂  ̂ ^SlUHTt^
° ?nfWl^ °" '^° ^''®^'^

the constitution from within." ^

5^ ̂iftswn «H ^
^ ?OT1 1tol I 'StWt'WCTPW
^5MI

^sm. ®w

country in to an open '■®^®"'°"-^^^^_.^

. > A A • •

?nH viPi<t4'<i

(b&j9l-S>>r)

'Their Majesties' ^ 'WI >^1^ CWt I
i£l^^ \Q^:c0tt CSf. til'51. bl^RW ^
(jm^ ^'St ^ o "Well Mr. Lord Chanchellor
of the Exchequer, does the word Independence
appear anywhere in the text of the draft
proposals ? ""5x3-^051 ^0=11" Oh! you naughty
boy I"

C^rf^in ^5iTCW^ ^a^5

'Independence' *1'»tcu| ^rft; (xjH^<q» ^fl'Sxil 2fwl^
^ xsri^ Jtm ^r^)i •siR<5c^ ^srlti^s
"Transefer of power!" ^Tl^

Xao,ooo Tf^«|cTfflft
5f51 ^»iw® I ^ King's own half-brother:
Lord Louis Mountbatten.

C^sfwR ^5tlp^ ^

%  "snu

5tTftei '®rr¥ ifiww- i ^ttfWtei
■=^ft^ra1 effiER i FffR=1

"We have virtually granted Independence to
India. We have given the Naked Faquir to be
the sole representative of the Indian Nation.
I would not become the king's first Minister

to sit over the liquidation of the British
Empire."

'Gandhi' Jim I

X) ^ t)ci)8<\ f5^ ^1^1
^153^ ^ ^
■fflRi-^lri" <fiRc=i ®rFF
^ (t-v-81 I Dominion
^  =ti^dM=T^ I
*f!ta 5f^ <)>Rw "sr^Kf^ ^Rrsfti:^

• • • • •



-"^J^ ̂  ^ i^8H ̂^sTf^;'?! ^5ff^
2f«f?R "qiRcsi? "Indian independence Act, 23rd
June 1947". Independence

"Transfer of power" *t^ v

wT® ̂  ̂  c^ ̂5ji^ g

" Power is being transferred to Indian

hands on the clear understanding that the
future constitution of India will contain special
rights and privileges to (a) Scheduled Casts
(b) Sikhs (c) Muslims.

That the future growth of English language,
English culture and chrishanity shall not be
hampered.

That the future govt. of India shall not
hamper the annual remission of profits arising
of the sterling capital in India as also the
repatriation of such capital.

That the future govt. of India shall not
enter into a long stading treaty of Amity with

the govt. of Great Britain."

"SR (R >5so,ooo igt^rl

^  \»HvsC^

Territorial Sovereignity (TsBiifQ
'SRRtSfmel fern

iwf CSM3

Wrtft (SJSR
I  <pIpi<pvsR ^R>sfr| ̂ srt^fsiTo

^  (!) ? 5%
<pRcei I (.^WMsl Rt^-

WCiJR StSftRSjft (R3^1 CRRt'#

GRRtHttR ̂ sp#t I Wat ^*4! ̂ 1r
'^otR ■siRt ^IT€teF t'^cnt 1 FaRIkW '®IR*R

R5l^ RflR

bts81 ^ (t

RCfW ^^s%fs "Today I have become a
short of burden. There was a time when my
word was law. But it is no longer so." C*ttR^5l^

bc!)8v ^ -sit^ -fgf^
s "I still do not know what the

next step is going to be ... I am groping for
light." ^nfter

'5t?It 1" l^R-STlRRt^
stin RijR cRsTtt:^ i

^ ^ bto8H ^RR 5j^c| ^
T#t^| CRR

Sterling capital R^5j% ^ ^
R5RRt;^?R RRRJ ^ ^ |
^flR^ R°s5(m ^5liR>r^ CR^ ^ ̂

^  1rCR R? R5Rt I
■^»1R^ ^s'flRtR ■>|<t»W ^^=tR5

•H<pRc=1 CR ^elRXsR ^f)R^
^ Rl^ ̂

^  RTR CRtRtf^;^ CR ^
'iww CTO1 wsn^

R^RRIR 1

I]

••••♦•♦



'srfc^ ^ e^ ■!^i%5it'^
•sw€^ 5rrf%Mc^ ^'^ijt ■'T^ I lii't

S}^ ^W5, c^i^i
^vjc<i>^ '®rrf^ "5^ ^»ti^ f^pK ^

^sWl^ ^ I ^^R<p '?5^
CSlwf ^5^ 'tl^SItt^ ■sTO^f
s?ltf%^ sTtf^ ^N*f^ lilfWNB ^5rtf^^ c^ I
«^l1Wt=TC^ ^Sftfti^ C^TtTSHlt^ 'W
^  't^W#CT8H (Dark Matter) i Wr#!W2

^ CWrf^l<M^ (7^
I  'sif^ c^!jTf% 1wf#ter

Wfi7®(lic6(Z:o W)7ff5f% C2£f'f]^ (Spiral
Galaxy) Sf^Tsf ^5)^ ^ I ^ ̂srHF
CTl^^ si^, ^5n1^ ^ \stWf
JTt^ ^ (Milky Way) I '?Ws
S!|^ 'BTlJ) lil'St WfWRMl ^ i^l^twfl ^STf^

l^^rft^ c^5Sf^ "sffl ^
wfwPT^ ^ c^m

91^ toi^ >l^^^'2<l> C##f ^ ̂  1
.<1^ ^5i^;srfJi cw^ >r$1 ^i
2fr?R^ ^ F^5% ^1
■ST® <?s^ liiwcw ^ ■^"trsrt^ wtwt ^5iT¥
ctftri "5Tsrf% 9,'si(,^c®*H ^;?rK ^5iwt
wfk ■'^ CTT?rlRcsic.R(,w I

w5t 1>i¥t^ ^5n% CT
7f^ fwTC^ ^9tT^ R>^1
lilWtWH C^3ixs \sH<Pt I
•iliTT OT 'ilWtWt^ ®lWt^ ^

I  9|c^i<)<ji>)<P51<^ ^[Cts

*r®^Rt cso

'5p^ I '®rtt?sic^ ^*ti ^wTwHwi i% ?

cstn1%£mm ^
(1^^)

(iJscsV-SiSi)

1wt#t «t?t9f s
■5i^)^n*i®'^•'1''iit 9W w w
^Slt^rf^ (Brown Dwarf) RfSR i£|^

®tW( I ^ RI®s| (RWri
^1 'ilTR •%f'2f- PiSI5*i'
(Neutrino) RfSR ®[1®*tTl ^^®tJ (.^lRl'9
#1^ iflfwf (axion) W
^®D I fsir® felt ^
^91^ '5t^ C2|^^^%^5fef^^^(Weakly
Interacting Massive Particle WIMP) I ®n»t^l(.®

1%rf^ 9Rrt 9W9f%
•tTsf CW' (Massive Compact Halo Objects ^
MACHO) I RfSf ^§*§t§R ^ ^fet
C^r®fiRi% (Bohdan Pacgynski) '5^ ®rl(.»tR<PH
fsN^it felRWiiR ^«!Tf^l C^tlRt
CWtfe ^ (TStJlfe^ ^ C®^ fw
^  5i^«R ^ ■^ti c^jif®5i>a5f^ *5^=1®!
fiR '^; fw ^'et 'iiiR sHii't ^ ̂
cwffe^Bt^ ^^=i®t Rfsife ®ti3 im ̂  I

grt®-5l^«t^ 7^ I C^tlRt (R^' C®1^
^  W5I5®ffe ¥f51, ®tfe ̂ >twt
RRfstt ^ fefWt«T?R ®I«lir^
Ft^ ^5l<PC<f (Charles Alcock) I C®^ i csFcS t?«t®
^IC^ferR "SIK ^tfe®

'STt^ C^s^TsiR CWf^ 'Sl^
®R^ 2)®1^ SRt cn^Tf^l 9fcRR"!^^

fefstst 'BiTfe C9f ^£17;^ >£lfe8t
®rnr®R^ 19® (9R vii^F

^ C>IC^C9, "^ItR ^5RR^ ®twf ®rlb®TC® ®tWl
^ (Rt^i fet#t ^:?rH ^rrsf ^

I  ̂9f% ^ ̂9(1^ ®Rif^
®]TC5. 1 tfer?f 9,?ic®l

^«U ^ I □

('RlT C®!



R'^t^'&r'i

Tf^bsti ^ ̂5rf%t^ ̂  ̂ I -5J5II5]'
>n«r^n

c^n?n ^ iTt% I ^
t-qsalR"^ ^|«^ ?KR<t» •p|^ ̂ £l^

%% ̂  71^
^ ̂ fel%R ̂  w%f (WHw

^) C2# ^ ̂
^°\\

^ 5f^ ̂

wtf ^ I ^
^ W ^ c^, C^^s

^'^i#! TO I tn^^^ptora

^ 'iTOi 1%w=w cWtsn^ ̂  ̂
If^-'™ ̂  5tU ̂ 5, I ^

tow Jfs^
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won. C a^ ; "" ">" '«o^ and there are int? r.t i
(thinps^ „„ ^ots of works^  ̂ "gs) you want to do" ̂
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■TT^s'fpT^^ bR^'5, I bR^aMH^ C^tOTt
^  "siH^ 1^ I

7p=!>rpf^ 5Rf - OTtCSTRI^ bR^ilMH^ X5^(g:^ CPfl^ |
********

-  "sf^ C^>I¥R ^ &«rcCf FM <pR<?i1w ?
^  ̂ 5m=TtM^ (ttrw I

*****»»»

- C^ R^JCip'Q' (7o1^ sTff^ ? ■ ■■ ■ -.. r^-. - .^

I'

.^ -• } 'V^,> -':J.' ()'
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********

^ef - ';§f^ ^srpf \Q5(, ^;srH fI^ Rsf 1%t ?
■R^t^ - -^t:^ xgf^ fk^ I tk® ^sirsn^ trss^ ^snf^ ct tkit^

w  15rsm?T ^1
********

5}t^ - ^srni'fKt^ (TTi<ph^o ^ic^w ?

c?m#!- ; 1% FRsH ^rrRi^ !
SJt^ - "STtCT C¥l^ I ^ Cbf^ tk5=n RwJbH I

b"^ ^ - -sr^ t\i^ ^srtf^ :^5ft ^gtf5t<f (Hmwt I ^ i
^ - c^ ^ (m\^ (Trf^l fik^ !

********

i<19Ht#t ^ *tw ^I%rt ^5Itf|ffT I ^Rrs^ ^51^ -Slf^ ^5fR ■
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^1 ̂5im ̂ 5psn%5

fw ̂  ̂ C^ ̂
W ̂  1%tR - ^

J^«u ̂sft^ ̂  ̂snUfl^ I G^l^
X51^p^^ I _

^ ̂#1^1 ■•%it ^ ̂ ...^
W^ ^B-ra I ■^yn^ 0___ ^ J^ «WR TO ^131 1%, tW^fe

^ ̂  STSr

W1-

••••••••••••.,. ^1
—L- • •

( b cScSV-c^ci)

«Wf im ̂ srrGn:^ i ^ \ot^
I ^:S|t^T C>n^q^tCs^ ^ C^ :^>i;5

2ri% ^Tgtt^ ^
^1 c^ c^vs ^

^2£l5 ^\1%s1%^ CPf^^ I ^

S5S"^ ̂
—''?.'";5",'S' "«"
».c«cs,:rs™"*

J • "O w^lTrS

■Iftl Itro l^-g 5,^1 ^ .„2? ^
a®ra^i!i ^ ̂  ̂  rac?^ '^'®'
^  ! <51? ^ ̂  '®ft? tw
*11 'nlte, ^ ̂  c:»W1%5| 15^

niiWc5M.ffii2^! ^ I 'lwra



cWTt ^ 1 9n:,j
c^ 'ifhn ^ c^ ̂  ^

■5l<ft^ ^1^ ^TC«^
Pi<p1csi¥R;ot Crf^ Tsrs^ LkPti^M ^ 

Ĉ^
^  _3^_ !? c¥K ^

"SR'K ^lii^sfwf ^5rt%f
c^ ̂ ^rt^T ®35^

^^1% QS^ 'Sf^s 1%;g^- -,^ ^ ^ - ,..
I" <7t3.Qf^cf

"(?n?rR#f ^<11^ w/b© Ct^^lt^ <iU<i% ^oftist I
^RKt? /^<s^®/<j 37/"(<&/Ircy^

-st^^ c^ "S'w/ fw^wY 0^5/ ^5^ itY©
^5//i^, I7t {^sYcefY

<p<j/ c»f5a^ cTft^/ Tsrt^i^ xsrgs^
^/<7^oif 0//c$ (cf/3> ?"

«ft% CttTs}^

fer ?" fMi#SR^ 21^ I
-"I^WT I iTrsr^s i"

1% ^MwR> (71 lilt Tt«rK«f

? (7T ^ ̂  ?"
"f?;^ (?^W c<P$lt 'SK®

^  I ^ 47:^ I 'STFrf^
(•^l^f ^iic^t 'i»M ^5^ li!''!^ ^S1C^C\S*( 1
(••^tR«HT ^5lt^ C^Mf ^TtflpT 1 ^5lt^
^ lil^ ̂ ef ̂ ?n75l I C^V (TfRls^ ^oft^

lil^ C^®t^ lil^ fwT^t

fR 1%t^ -sf^f
^rn:^ 1 (trti ^

^5r;»Ifr5Tt
"

1^ I ^51^:;^ ^'iRfb^siSTC'l ^SRJ^R^
^ ̂H'2®1 «f1^- '1% ;<lf^ xasTlt ^5rff?%f FRj%

Riij.'sw'?^ (3^ ■!# ^rf%f ,
(^ ^5lf JTf%f I "sn^,

w Wij Frt^5Rf#t ^snft^ I
clltst 'ff^isrcSH fftl^ ^ ■<^R<i5i'ft?rf .

^$it%T CR^5i:xsfR ^jift I i%

!§:?n?5t (75io><]S4^Rr^ i<)t7rf5^

^ ^ ̂5fTC^, "^•tfJTRs ^ C^K?Tt
(Tf^n^nti '®it^ ̂ sRssT FNtsT

^sms: (7# ?"
-" ^rfk 'srr^^tT^ ^ <wsFR wiiM

-" '®f ! ^iic^iR' ? ^smtw

-" RRblc^l I"

-" (.^tH^csi ^ ?"
-'Vtc^im I wlws ^ «}R(;^r'

<i<P«fH'^ T^'S'fqf ^■5f^«st ^ «JiS(}^ (TfRlIsT (71
iSflWs ^ «R| ^ ̂

I^ JTlt I ^sj^ijft ^t's^ 1 "SR^ ^iMRVs
^51%'I^wR^^RtR^'IR^I (7R (Tlt'tt!^
pf R^- !

WIRr %f^R f^?f (7f Rt 'il^ tRR

(71R lil.'stf^ (SlWftStR
^^tfRR 1 Rs , t% (7nRR^^5rf% RKfi liiR^
W1 Rt Rlil Sitxf t(7H® (Tf^ ̂ ilTi#ts^
C|WR I csRilH (TfR

I RtW ifl'Bt ilRRwl I
Rfr5t <1TCR qt^ \5^ Rt

C^RiThQ '£■?! Rt^tflTTf I >RiC=1lM ii>ns«3lC^ i^iRr's;!^
R^R WiRt ̂ sTlt^5i|f|f^|\»}fR% crRI^
^»rNRR liltf WtRlR ^ttR (TitfRnt R 'S^R RtR I
RS SftR lilR R^ c&%t rsRg R ^ "QRr

I ^RC»(Ric ^ ^RR ^ I lil'^lR-
1r fRr -Pffp^ I cTitRrt Rt^lWf ^5it% I

lill^ R^ RRR <lRt ^R® SlRTlR (TitRTf R
RtR5 RR ^5f%^R RfiQRt I Rg 1r
^  I ^ RSRH SHITT ^ f^RSflR

^"Rt^RtRj RsRgj I ^ ^ >fw ̂ 5rWf-Ri:ftR
^  1 (7ITR5 tRS 'SR t'fRl- ^«i%, Rt RltS«1

(7$tR ^5RtsT 'srtRl l
I" Rt RRtR ^SftR^5lt5TRf5 IRS fR Rt<?^ i

"srtftRCRt RR »(Rt ? crh Ir t'R
"SltRRt ....Rt®te «llRiC«lT I Rt^ RtR-RKTTR-
'«^tilRR5 RtR iR^ffRSR I R^

m. Hlmm vsif^rtWKi o//(c-7/,.
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■ - .p+rT!=r-fw ■p'^ ' <r-V'ltT=l "^1^

-IP 1 ^iar?i i4^ ^r& wTiliSS m
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c^W?rR\ "SR '5\t^

■fNirs^iiTrt I liicMnc'^ ■^prt ij_c?itw
■^srf^ 11%^ ^t>R^"

CTt^ ^ ̂ sn^ 9fc=} |
c^ 1 <pR<i£si csrt^ ^'^nRss^ i

^TfWT:wR^ Tf^ CsrK "SRiMiSR ^Slt "SR^
rWR 1 R%r (RRRft^

^'5f I ^ ̂ Tf^ (7i^ 1%?^ ^ ̂ ^...
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•^<pc'nf '^TfiRf, ■^'jf, 2}€t^, ■'TC'tR,
'l^sjtR I w ^R%=it

^^R%5Tf ^ I c^
^ ̂;^rrc^ >ff^
£f^ '®rNf5^ *f^ I C^

? ^R-^vs (?Ri-(RT:^^^st; c?|jf
^  R^s} FfRf ^rt^ ^ ^ .sftto I

%R ^5| c^ C^
45Rrft c^t^i

^\#t, '?tR ^Rwt ^1 liiR ^ii%'!R
I  1%f% ! C'sj^

5% 'W H ^ ̂  ̂  I i%5r ^5n%^
^s ^ ̂  l„ ^

c^rRf c?rRt *tTf^ i<]'?r^wferf I ^R|5jRRt?f 'e^t :5^
^  "sR R^RT® '?t<n ^5t^
mi ^21^ ^ Pf^ ^1 _

"sfm, w% gf^

j.rs ^ a" ^^PS ^7\y ^ f^

-mi
"""^^^'''^'^jl'lM^'.l

-sR Rt1%-?R CT ^5R5^
^5n%f c^sTsrR ^ ̂5iT rR ?" crr R5?it ^
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^  " RIRJ Rrs ^5rfC?,Ff^ '^IRR'tCRS RtWt RRf |"
^ ̂  CWmR "^f%RT Ft^ R|Rt« I"

^ £|R^R RjRtRg ■■ ^ CR cm RsRt
FtRtf^f RntR R5Rt "CR^f^Rt, Rj -^7-i -5^
<=im nft

5f ^ ,ii^ ̂ Tlron" A -sit Wa-

1! '^'^C^CRttR^R-^l
^oht^ ̂rrt%R I" ^ r5^rr f r ̂  rRr ,
l^c^ (Rt^ Rt%| riIR ^

^ ̂  I ^sfR RJRtlRst
CRf^l c^tnR^ ^

^  c-t^ mt rRlR ^
"Wwi 1^ <=1^.1

fsmSSS^^^Ui
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5'fffl ■

"Friends, you know about the scope
of this conference. International Space Reserch

Centre (ISRC) has requested us to form a

school of research on hving organism in newly

discoverd "Bishuplanet".

R«st^ 'srfWP'Ff's

( b o) cSV—O) co)

1%?S5t^ fiRRm

^5rrC=Tt<R^ ̂

-^j cj^j^ ̂  xoii^cgT I

'^>il^dRh ^Rcvi^ 1

^£l"5Tt^ '^5^ -51^^ i V

'(RtfR wi ft-«t3r® 1%3 st^

fR^55i^ 9fpft^ <^Rc<d 1 ^1^ 5t^ <t>Rc^X
<iH^ >fi^ R>^"5rt^i cs^TisTt^ ■''ji%i;?lt^ ^ 1

W'Tl "sUTisi (7f ;iF5rt^ c^ >p^
•slTTt^ItsI ^ tj*!! CtfR

c<fR«tw '®rl*t?qj(.q '5tl;^'si 1 ^TsjiRts

^sd^-sR^^Q irsn^i '^rrro .^tes

7;h%t 1
^  q5[<^ ,5^^^

ITTO-sn^ .^rtw^ct I ^0
^ ^ ^ Ttmtt /-rrCth _i.C;,.aL _ts 0 ^Rwd CT^hiTi::^ patent ^ ^ ̂  -srto ^itfli

_.r-. ^ C#®^7W^ ^P»tT ^ r. M^KI

^•^c<p'5.«tt R*ssi^cij <pRc=i CT ctsvQ-Cffft^
=TtIi5; =TU;^ ^Rqvs^i "^'q sd%::^|
<pRc<^, (Tfc^ CT

«(t^i ^-^vs ^
I c^ttcS^I; ctT^

^  (zTft^ ^5ir^'C5C'1R=ii
(,<PR'SI'I R®3l^q ^^fcto ts" K5P|^
'dWii»tR*^<^ I ^
^ t^'^fR^ I CS^IiSfRR
RR ̂ [sRstSR^ C5J(::^W C^^SRCR

T<i^H ^-i= <=v

• • • • • • • • • •

. 05^ ^ I fti

'' <=n5

^ 'Sit^ftwl^ VSh<mt!Hy) •••••«

•-illh-:!':
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i^'5#^5rt5rK*^^v2c<p|^ si^^srr?!^
>,vo\3so 'Qsf wfss^ cwffQ^^'T^'f

^R<io=i wt^tr 8 <)^ =Tn;^t i
'^I'srf^ ̂ kc^sX

«>ft^ I "snrs 5t^W!<P!^^'5wtf^
^^tWt I f%3 £|R"^ ̂ ^'5.^'^Rf<P^1

f

£f«rk ̂  I ?t^ «>kt ^iwi<^<i^"^<^

Electric circuit ̂  ̂  ?t^

C^tlTTt

(Sound wave frequency) "tlH (TlWRi^
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Bishnu Prasad Rabha, a great son of
the soil-his name was an institution

by itself. He was an artist, revolutionery,
painter, sportsman, politician, critic, actor,
social reformer and what not. A man of
multifaceted talents, he was an innovative
genius.

Rabha was bom on the 31st of

January 1909 in Dhaka, the prsent capital
of Bangladesh. His father Gopal Rabha
was a Subedar Major with the 2nd
Assam Riffles. He was awarded the title
of 'Sardar Bahadur' by the British
government. Rabha's primary schooling was
done in the Army School, Dhaka. After
the death of his father, they shifted to
their home town-Tezpur, from where he
passed the matriculation exam, in 1926
(securing the 1st position in the whole
Darrang district). He passed the I. Sc.
examination, also in 1st division from
Saint Paul College, Calcutta in 1928. He
then joined the Rippon College, Calcutta
to do his B.Sc. with physics as majorsubj^t. freedom movement

eaining momentum. The whole nation
H r the leadership of Mahatma Candhi

"" involved in it. The powerful students
^^^munity too was influenced by itcomm jumped in the struggle. economic, pohtical and moral develop
^d was the general Secretary ment. He said that economic inequalities

hence took rnay be reduced when the rich change
r the Studems

t/i- V\a /J-

an active part in it. The police launched
a massive crack-down on the independence
movement and particularly upon the
students. Rabha's room was also raided.

He left Calcutta and joined Victoria
College, Cooch Bihar.But he stdl continued
with the freedom stmggle. Once he secretly
tore the Union Jack and hoisted the

Indian Tri-Colour in front of the D.C.

office. His involvement in the freedom

struggle seriously hampered his studies
and had to leave his education halfway.
He retumed to Tezpur, but continued
with the freedom struggle.

In 1945, Bishnu Rabha took the

path of Revolutionary Communist Party
and fought not only against the British
mle, but also against the powerful rich
Indian class. He was aware of the
condition of the poor, the economically
backward classes and the tribals. He

thought of an action plan for their eco
nomic upliftment so that the villagers be
made as much self-sufficient and self-

reliant as practicable for which the
administration and the economic structure

had to be decentrahsed and planmng be
implemented at grass-roots leveLHe beheved
that community resource management can
only bring man's highest intellectual.



their attitudes. Sense of self-esteem enables

man to exist with honour, remain

courageous and not to bow down to the
temptation of having only material devel
opment.

Rabha was aggrieved over the nature
of independence won by the people fol
lowing such a hard struggle. To him
such a freedom was worthless. For him

economic independence was more important
than political independence. He had infact
dreamt about a class-less society based
upon the ideals of co-operations. For
these ideals he fought throughout his life
and formed associations Hke 'Assam

Krishak Banua Panchayat', 'Naree Mukti
Sangha', 'Biplabi Chatra Santha' etc. He
led the farmers, the railway workers, the
coal workers and the tea garden labourers
against their capitahst owners, who with
the co-operation of the government had
exploited them through the ages. The
govemment retaliated by declaring him as
a terrorist and announcing a cash reward
of Rs. 10,000/- on his head. This led

him to go underground for a long time.
The most sensitive and dedicated part

of his hfe was his quest for a cultural
renaissance. Through his writings he ex
pressed his concern on the decline of the

Assamess cultiu:e.

Foundation is the pyramid based
upon the Rabha believed that the society
of art and culture. He nurtured a large

bee-hive in his heart, where he collected
the natural nectars in the form of poem
and songs.

He was a researcher too. He went
through the concepts of 'Jogini Tantra'
and 'Kalika Purana' and made sensational
and precise explanations about some
Assamese words and movements. Two of
his important works are 'Asomiya Krishti'
and 'Mukti Deour. Through these
invaluable works he greatly enriched the
Assamese literature.

Rabha was also a great actor who

hke°T dramashke Karagar, Shiraj' etc. His masterv
over Indian classical dance was appreciatS

Pandit" Uda" Shankar'' ^
/ '^nanKar. Sarbapali Radha

and the Bwak^Ts cLs^^ Brahmaputra
struggle Of thousmrr;;:LeL'
various communities. Particularlv^ i
of separtism is raising its^i ̂  !
among the tribals who seem t I
identify themselves as A« ° ̂
himself a tribal, had dreanTora w'""'
Assamese society where all ti,
with all their indigenous tr^^ communities
and ethnic identity will be^'
form. Will Assam and the A ^ ̂ °"^P®stte
realise his dream ? q ^'^amese ever

REFLECTIONS...

"If you have genius , Industry will Improve It; if
have none Industry will supply Its place

- Reynolds.



-?4h (Dutlinc on the 'Ciivas

The Tiwa or Lalung community is one
of the major tribal groups of Assam.

They have been in the process of as
similating with the Assamese society across
the ages, although they have their own
Language, culture and customs. SociaUy
and economically, it is a backward
community, being neglected hke many
other races of the region since the British
period.

rphe Tiwas who are on a democratic
struggle of late, have various grievances.
Their agitation for amehorating the back
wardness of the race resulted in an

ord with the state government which
was signed on April, 13, 1995. The
Accord was arrived at to grant autonomy
foUowing which the Lalung Autonomous
Council (LAC) was formed. However,
this article is only an outline on the
origin of the tribe.

The Tiwas are also called 'Lalungs'.
However today they prefer themselves to

'Tiwa'. It is beheved that the
he called n , ■ f f

d  'Lalung' is a derivative form of
-  or 'Libang' meaning 'man'. In
of time this might have been
phonetically into 'Lalung'.

^^^^e word 'Lalung' can also be traced
•  Karbi. In Karbi language, 'Lang'
^"water and 'Lung' means rescued

means

Dr. Ramesh Ch. Nath
Department of Political Science

to get emancipated. Hence, the stream of ;
water which can rescue and emancipate .

a person is called 'Langlung' -which with \
the passage of time evolved into 'Lalung. •
As for the word 'Tiwa', in Lalung dialects, .
'Ti' means water and 'Wa' means great, :

noble, high or elevated. Thus the Tiwas •
believe that they are the sons of the .
holy-water.

Some historians however observe that •
'Tiwa' is derived from the term 'Tibbetia' :
meaning hving in Tibbet. 'Tibbetia' might ;
have changed into 'Tiwa', they observe .
with the imphcation that the Tiwas origi- ;
naUy might belong to the Tibbetan ;

«

Mangoloid groups. ;

The Tiwas display close relations ;
with Dimasa Kacharis in matters of customs ;

and traditions. Mr. B. N. Bordoloi in his .
book "Dimasa- Kacharis" says;"Besides, :

the Dimasa includes the Boros, Kacharis,
Rabhas, Lalungs, Tipperas, Mechas, Kochas,
Chutiyas and Morans. All are from
Tibbeto-Burman family. Originaly, aU these

grohps of people belong to the Tibbeto-
Burman group."

Late Hem Baruah mentions in his

book 'Red River and Blue Hill" that so

far as the linguistic affinities are concerned
these people are allied more of chutiyas,
Lalungs and the Morans than to any

• • • •



other group of people. Ethonologically

their affinity is more with the Garos and

the Tipperas of the southern hills than

with those of other groups.

Although the Tibbet region is said

to be the original homeland of the Lalungs,
their migration to the plains is always

shrouded in mystery. There is also an

opinion which suggests the river bank of

the Jamuna near Allahabad as their abode.

A section of the Lalungs believe that

they were pushed out by the Aryans
from their original habitat near Allahabad

who then came towards the east following
the Himalayan Passes. After a long sojoum
they reached Pragjyotisha where they es
tablished and ruled for a certain period.
In the old scriptures they have been

mentioned as "Kiratas", where the people
called themselves as "Tiffras".King
Narakasur pushed them futher towards

east and subsequently they reached the

Kapilee valley where they ruled for sev

eral generations. They established a prin
cipality in the valley Known as 'Tribe'
in the year 1900 B.C. It is believed that
the 'Tifffas' or the Lalungs ruled over the
principality for about sixteen generations.

The 'Tiffras' or the Lalungs living
within the jurisdiction of the Kachari
King had to obey all orders of the king.
After the defeat of the Kacharies by the
Ahoms the Jaintias extended their King
dom upto the point of the river Kalong
and Kapilee on the northern side of the
Nagaon district. The Jaintia King appointed
a chief of the lalungs each in Gova,
Nellie, Khola and Shaheri. Among them
Gova became prominent.

The old Lalimg people believe that

their forefathers had to flee out of the

Jaintia Kingdom ( they served under the

Jaintia king as soldiers) as the king sent
them to resist the attack of the Moham

medans. Thus the Lalungs arrived in the
plain boardering Gova, they say.

According to the district gazetteers
of Assam, the Lalungs were originally
residing in the Khasi and Jaintia hiUs. It
is also proved by the fact that there is
similarity betwen the dialect of the lalungs
of the Nagaon and the Lalungs of the
Jaintia hills. In the Jaintia hills, they
settled at 'Khyrim' and lived many years
under the king there. As a result of
some disputes, a large number of Lalungs
went north to the plain of Nagaon. After
the exodus, the king of Jaintia sent his
men to persuade them to come to the
hills, which however bore no fruit to the
Jaintia king.

The Lalungs were in two diffemt
groups, one group comprised of seven
c ans and the others consisted five class
The bigger group established as many as

Kbor namely Gova, Nellie
Kumo- f ^onaha, Ghagua andKumoi known as 'Sntn p • • /o
Kings^ Tu. r- (Sevengs). The five units belonging to the

the Lalungs started Uving differen
places of Assam aineren
^  f ' ome Went for livingto as far as Dheman o ^ r,,.
akn An A- Titabar areaalso. Accordtng to the oldfolk atnong the
Lalungs,the Lalunes of ni, ^migs ot Dhemaji and Titabar



migrated from Gova in search of job
who in course of time settled there
permanently.

The Lalungs finally estabhshed their
habitations in various districts of Assam
viz. Kamrup, Nagaon, Morigaon, Karbi

Anglong, Darrang, Dhemaji and Jorhat.

The historians beheve that they had their

settlements first at the Gova area of

Nagaon district (presently in Morigaon
district) from where many of them did
migrate to different places of the state. □

REFLECTIONS ...

.■ ■Mm. ■"Idleness is the burial of a living man."

- Jeremy Taylor.

"There is nothing worth having that can be had without
labour, from the bread which the peasant wins with the sweat
of his brow,to the spots by which the rich man must get rid of
ennui....As for knowledge it can no more be planted in the
human mind without labour than a field of wheat can be
produced without the previous use of the plough."

-Sir Walter Scott.

"The heights by great men reached and kept ,were not
attained by sudden flight ,but they ,while their
companions slept ,were toiling upward in the night."

- Henry Wordsmith Longfellow

" To live is not merely to breathe;it is to act, to make use
of your organs,senses,faculties-- of all those parts of
ourselves which give us the feeling of existence."

- Rousseau



On The Ojugin
AhfD

SvoLUTioN Of Earth

study the origin of life on

earth, it is necessary to know
the major changes which took place
during its early evolution. This gives
us an idea about the conditions in

which the living organisms could
originate.

At first, we have to know how

the earth was formed.There are vari

ous hypotheses concerning the for
mation of the solar system including
earth.Evidence indicate that about 5

billion (5x10®) years ago, the sun
was formed from the dense cloud of

mainly hydrogen, helium and dust.The
over-dense and cold clouds of

hydrogen gas compressed under its
own gravitational force formed a
huge pro-star, as due to the nuclear
fusion reactions in this pro-star, it
ultimately converted itself to the
present form of the sun.

When the sun was formed, the
left-over gases around it formed a
dis-shaped cloud. These gases were
in cold and condensed state. These

matters are called 'planetesimals'. These
plantesimals due to constant collisions

among themselves started breaking

Alakesh Kalita

TDC 1st Yr. (Science)
1998-99

up which latter rearranged to form
bigger matters.These bigger objects
due to their gravitational pull formed
in- turn various planets. Like other
planets of the solai- system,the earth
too was made of these planeti-
simals. These planetesimals originaly
c^e from regions occupied by planets
closer to the sun (Mercury and
Venus) and the planets from farther
regions (Jupiter, Saturn etc.).The
planete-simals originaly belonging to
Ae inner planet's region consisted

anH^ ̂  ° magnesiumand some other trace-elements where
as those coining from outer planet's
region, mainly consisted of hvdro-

ffr"'rT"""" methaneetc. Radioactive elements like uranium
thonum etc. through fissions produced
new elements beside enormous heat
energy. A part of the heat energy
was also produced during the
colhssions of the planetesimals. The
enormous heat with help of gravi-
touond compression produced 'melted

P  (earth) possessedsimh melted matter probably about
800 miHon years after its formation.



When the earth had been in its
state at its beginning, the
matters began to reorgamze

emselves under the impact o
gravitational pnll. The heavy matends

as iron settled at the centre
form the core of ^
lighter matters settled to form
cmst.The matter with medium

formed the mantle of the
(in between core and crust).

The process of the reorganization
molten matters into v^ous

of matters consisting of different
of density is known as

dtffoentiation'. It is believed that dur-
rr differentiation' lighter molecules

released to form the atmosp-
The condensed water molecules

,irased from the atmosephere in
formed the ocean.The earth
underwent a process of con
dynamic changes.Without all

changes, hfe could have never
•  • ferl on the earth.

the beginning, the atmosphere
the earth was rich m certmn

" "und materials of hydrogen hke
vaoour ammonia, methane, hy-water-v P ' hydrozen dyoxide

'''°®®T1iese atmosepheric gases latter
Inved in the ocean of liquid
?^r life to
• „„ds would have to combinecompo thus resulting in

lirated organic compounds.Again,
rt̂ation of complicated com-

A  requires energy.It was die
P ,Inlet rays in the sunlight which
ultxn •water in the oceans
shone supply the necessary
wln^

energy to force the small molecules
to form large ones.

In 1953, scientists showed that
it was very simple to be organic
compounds with the gases present in
the earth's early atmosphere.They pre
pared a sterile mixture of these
gases in a glass bottle and exposed
them for several weeks to an elec
tronic discharge that served as the
source of energy .At the end, they
found that the mixture contained
amino acids, the precursor of proteins.
They produced 17 of the 20 amino
acids found in life forms.Since then
similar experiments have resulted in
sugars and fundamentals which form
DNA, the molecule of heredity.

In 1978, astronomers Fred Hoyle
and his student from Sri Lanka
Nirmal Wickramasinghe suggested tha
organic molecules fell to earth from
comets. But this suggestion leave
the question of hfe's origin back t
some other object in space and doe
not necessarily explain its origin.

Chemists hke Cyril Ponnamperum

of Sri Lanka found molecular fossil
3.8 billion years old, in 1979. The
were so similar to hving cells tha
it led him to beheve that hfe ms
be as old as earth. In August 197
another scientist suggested that h
on earth virtually coincided with h
birth. Water droplets rising from
ocean's surface could have collectec
the chemicals that rapidly evolovec
into hfe.

Some scientists felt that t
chemical evolution somehow occurec
in a warm httle pond of wa

«•••••••**



containing material from the
primordial earth. According to Dr.
Oparin, a Russian scientist, vast stores
of compounds of carbon, hydrogen
and others accumulated in the earth's
early waters. Energy from lightning
and ultra violet radiation in the
sunlight caused them to evolve into
living matter.

In 1980, another group of
scientists suggested that droplets of
water and bubbles in the ocean

started life. A bubble is a puff of
gas trapped within the membrane of
water. As now, bubbles in the early
oceans formed from wind and wave

action, from the impacts of raindrops
and snowflakes and from the
undersea volcanoes. Organic material,
clay particles and certain metals that
are attracted to the surface of bubbles

are latter stabilised and concentrated.

When a bubble bursts, a rich mixture
of chemicals is released. Energy to
combine them into complex molecules
was available in the sun's ultraviolet

rays, light and thunder as well as
the mechamcal action of wind, waves
and water currents.

In a path-breaking experiment
that could revolutionise the ideas
about the origin of life, scientists
have demonstrated that life may
have developed near volcanoes on
the deep ocean-floor.Deep-water
volcanoes discharge a mixture of
chemicals including hydrogen and
iron sulphides.

However there are controversies
on the origin of life. We can't say
for certainty when and where Ufe
began, but the opinion of the
scientists in 1953 in tViic ^in tnis connection
has received wider acceptance.

However life may also be present
dsewte in the universe. Meteorites
fta cany organic compounds prove
that the process of hydrogen gas giv-
mg way to the living organiLs hisbeen^gotng on elsewhere in the univet
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Noise Pollution :

Cause, Effect and Abatement

I-

,

■  ' ftu ■ ■■

■  ' !i. "nili': ''
'! •!»(( . 'T'' ■ • .tfitjx:)

■  ■/' -jh - .a '

^^he present century has been
described as the "century of noise" .In the
environment of man, noise has been
identified as a very important "stress
actor". The term-noise pollution signifies
-he vast cacophony of sounds that are
being produced in the modem Hfe
leading to health hazards. _

Noise may be defined as 'sound
wilhput yaivi?' or 'any
up^esired by the fpciptppt', Nwsga i§ tte
origljiai mm wQfd ff@Ri whiefe thg
nQi§fl§ i§ pfe^ueid mi
genvsysS fey tew

gQUhd vibmli§h§

are iiliPtittam 10 mso? bifd§ Slid Plhif
few. wbMmted vitoation

a,, of in environmental
StattonBbips. Unwise s" «!*' PelMon
luslng cemponentB of invlwnmOTt,
.avurf ii Ml « wWsMiiee orLmoBUBd wUeh ean ieeumuto and
hasfti futufg goflorationB. Such a poUutant
f"„nned «i » BOB-tnattrial pollutant,

Nolle hii two tBtpottint praperttei i
tagdnesa of Intensity and Mnenay,

Laudnei! depends (» the amplitude
g[ the vlbtatiOM which Initiates the

rLrd
v. -

■l1 .tTf,'

eiU , '■') )

I  J{!'

lU'

Prof. Gopi Adhikari
Deptt. of Chemistry

noise. The loudness of noise is measured
in decibels (db). In the decibel scale
each ten fold increase is represented by
10 db. 100 times of sound intensity factor
is 20 db (i.e. 10+10 db) and 1000 times
more is 30 db (i.e. 10+10+10). The
faintest audible sound of sound intensity
factor (SIF) 1 is 0 db.

The frequency is denoted as hertz
One hertz is equal to one wave pe
second,The human e^ Qm ^
frequeiicies fipni 3^b0Ut 2Q 10 IQiQQO j
iht tiii§ raRg§ ffdag§§ with age aad \
ote faeiofat" Thi faflgi of vibfations j
bgiow I0H? art infta audihl® and those I

iOt000 iite§0ni6= gonietimea ^
mm i§ i?ipFi§8e^ in p§y6hQ-aeoustiq,:l'
termg^thi phoR: Fh§0 takes into aesouRl ;
iptepsity ^d frequejigy,Tb§ ha§i§ instrumenl J
vised in the itndiii of noi^® Th®
'^QPfld level meter' whieh meaaures the j
inteniity of sound in #1 the 'Qetave »
Band Frequeney Anaiyaer^ Wltfch snaiufes J
the noiie in oetave bands > The fssuldfli
plot shows the "Sound speetfom" wWeh ;
ean indieate the eharaeteristies of &e ;
noise whether high pitehed, low pitched ;
er of variable pitch. One of the recent j
methods of measuring noise involves tape *,
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recording of the sound levels at a
microphone for about 3 minutes every
hour over a 24 hoin period and
subsequently analysing the sound. Noise
is composed of different pitch components
mixed in various proportions. Each
component has its own potentiality of
noisiness. Noise differs from man to

man, place to place and time to time.
The more the unwantedness of the

receptor, the more is the noisiness of
noise.

The Acoustic Division of National

Physical Laboratory, New Delhi has
assessed that an average noise levels of
cities are quite high. In Delhi, the
average is 90 db, in Bombay 75 db
which on the otherhand is found to be

very small in comparison to Rio-de
Janerio Where the noise level often hits

l30 db. For the noise level of Guwahati

no authentic datas are available, but it

needs determination.

Noise from vehicular traffic and rail

roads is a major source of pollution in
urban areas. Modern buildings using thin
walls coupled with compact and
multistories construction contributes to

high noise in cities.

Traffic noises have been of two

types: noise generated by individual
vehicles and noises generated by
continuous flow of vehicles. Noise from

individual vehicles may result from the
operations like engine and transmission
exhaust, slamming of car doors, brake
squeal and use of horns.

All the Vehicles donot produce the
same amount of noise. Test carried out

using standard test procedure gave the
following results: Luxury hmousine or saloon
car- 77 db, small passenger car- 79 db.

sports a! ■ ;> ■ ut ■uo'o' c}\ le (2 c;, iiuder
4 stroke) -94 db, scoo;erti cylinder 2 stroke) i
-80 db.

From the above results it is clear *.
that the noise level difference between a '
passenger car and sports car is 12 •
db,which means that a sports car makes I
noise nearly 15 times more than a •
passenger car. Motor cycles with their :
exposed engines and inadequate silencing :
arrangements are notorious noise producers •
with a sound level roughly 30 times *
higher than that of a saloon car. Motor •
scooters produce the same amount of •
noise as a motor car. •

In industries the noise may orisinate i
from different operational activities result •
ing into vibration friction, turbulence in :
air etc.At present the industries have not ^
been maUng any efforts to cut down the '
noise pollution because the laws are Mt i
particularly strict. •

Aircrafts, construction and civil ^
engmeenng works etc akn r. . •, •largely to the production of nol" ^

Noise affects the human 1^! :
three levels : audioloeicnl k* ^ •
behavioural levels. Noise ^
known to cause nervous disorder % . ^
high blood pressure, short "
dialation of pupil .cardiovasculm :
emotional disorders etc s •
show that workers exposed '
levels have twice :
hypertension and upto ^
incidence of peptic ulcer. •

A WHO report at the "uS r ^on environment describes noRf> "^^^^erence :
enviornmental problem t '
awareness among the npr^,.i , ^^^^'^ol-The ^of control of noise can onl"^™ '■
abatement of noise. Q ^ the •



s ̂  GffiAVE MOBLiM FACING

ALL SPECIES ©r EAIITM

The presence of immoderate acids
in rain water is meant acid rain in
common language. It has disastrous side-
effects of air poUution. Increasing acidity
in natural water and salts has become a
problem all over the world. This acidity
is associated with transport and subsequent
deposition of SO. Mrogen Oxides
tNO N.0,N0.,N,0. and NA) and then
acid'oxidation products.The concentric level

the transported gases has been not
sufficent to damage the environoment
Hhirtlv But its accumulation causes the
m^or porblem. This accumulation was
^  sorted as increasing acidity infirst rep subsequently

»uch of the material

^  nnsible was transported from highlyresponsible
ndustn se^ by the
Europe, ^bich had been

tZe areas to avoid a localused in these

source of energy whether it
rnal burning wood or petroleum

^  , / has Sulpher and Nitrogenroducts, bie presence of
ontents.rie elements or
tmosphenc 2 bumt then their

heir t^^^^^^^^uced. These oxides have
xides are ^u water. During rain
ufficent solu quantity of
hese oxides atmosephere to form
ater vapour . sulphurous acid
cids retum to the earth's
g  which jgj. or may remain
urface, wrth

Sri Pramod Agarwala
T.D.C. 1st year (Sc.)

1996-99

in the atmosphere in clouds and fogs
XheoiT of r»m.- The most

important chemical process in acid rain is
oxidation of SO2 to SO3 . The SO3
produced can react with water to form
H2SO4 or even SO4.

The^ most important SO4 produced
is ammonium sulphate which is found in
aerosol. The -eacton can be represented
as-

S02 S03 mso.
(NH4) HSO4, (NH4)2 SO4

Adverse Effect of Arid R^inc ...

The phenomenon of acid rain was
first reported after increased acidity in
water in Swedish lakes and rivers, an
acidity that could not be explained with
reference to Sweden's SO2 emmision
alone. Similar problem was being faced
by Finland, Norway, Austria, Switzerland
and manyother countries. Probably the
most worrying aspect has been that the
area effected by acid precipitation is
increasing year after year and its association
with our energy consuming world leaves
little prospect of alleviation even with all
emmision control methods employed.

The aftermath of such a rain upon
the environoment is difficult to-quantify
because the effects are manifold.lt has
effect on soil types and bed rocks. It
also has impact upon fish population
and there is decrease in the varietv nf
species at aU levels in the food chain.



Increase in acidity of soil threatens
luman and aquatic hfe, destroys forest
and reduces agricultural productivity. Beside,

is able to corrode buildings, monuments,
atues, bridges, fences and railings. As
or example, the Tajmahal has a threat
s  it is made up of marble (CaCOs)
which may react to acid and therefore
le monument may be destroyed due to
le slow corrosion process.

To human beings it not only creates
)roblem in breathing air but a- m ui
linking water and even food.Acid rain
an play havoc with human nervous
ystem by making the person an easy

prey to the neurological problem. Acid
rain in Japan has damaged 5000 sq kms.
of cedar trees in Kantoplain which lies

to the north of Tokyo. Acid rain may
also cause corrosion of metals, weakening
or disintegration of textiles, papers etc.
The formation of fog and aerosol can
reduce the visibihty. The situation in
India is hkely to worsen further in the
near future with increased dependence on
thermal power plants. Today, the need of
the hour is to lake some critical decision
to control the emmission of gases which
can form acid rain...Q
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^0 YEARS OF ECONOMIC DEVELOPMENT
IN ASSAM

Assam is situated in the North East
corner of India. The total Geographical
area of the State is 78523 Sq. Km.
According to 1991 Census, the population
of the State is 2.24 Crore. It has
International border with Bhutan, China
and Myanmar. Assam has common border
with Meghalaya, WestBengal, Arunachal
Pradesh, Nagaland, Manipur, Mizoram &
Tripura. The greatest achievement of
Assam's economy during the British regime
was the establishment of tea plantation
and exploration of mineral resources. But
the overall development of the State
Economy was then very poor. Illiteracy,
poverty, low capital formation and
backward agrarian structure were the
hallmark. After Independence, The
economy of the State followed planned
development and five year plans were
introduced in 1951.

The income generated by the State

in the industrial sector was 202.7 Crore
in 1950-51- In 1980-81, Net State Domestic
product at constant prices was Rs. 2,356
Crore which got increased to Rs. 4005
Crore in 1990-91.

During the British rule in India, for

the first time, drilling of oil in Assam
was undertaken by Mickillop Stewart Co.
near Jaypore in Upper Assam. The Digboy
Assam Refinery was established in 1901.
The production of oil and exploration of
jjgw oilfields were limited in British Raj.
iviajor achievements in oil sector occurred
only Independence. Naharkatia oil
field was discoverd in 1953 and Moran
in 1956. Similarly, in 1962, Rudrasagar

Prof Purushottam Bhandari

Pept of Economics.

and Lakwa oilfields were discoverd in

Assam. The two refineries were establishec

in Assam during the Planning era
Cuwahati Refinery was set up in 1962
and Bongaigaon in 1979. The foundation
stone of the fourth refinery of Assam
was laid by former Prime Minister, Nara
Shimha Rao in July, 1992 at Nunialigarh
It will have a three million MT. Crude

oil processing capacity with an estimatec
cost of Rs. 2,500/- crore. Oil production
in Assam was 37.4 Lakh tones in 1974

41.9 lakh tones in 1975, 10.6 lakh tone

in 1980, 43.9 lakh tones in 1981 an(
21.95 lakh tones in 1994-95. At present

total availability of crude oil in Assam i
52.50 million tones which will last upt
2006 AD. The Assam Covernmen

received royalty for the crude to the tun
of Rs. 16,01.62 lakh in 1989-90
Rs.19,840. 18 lakh in 1990-91, Rs
21,943.94 lakh in 1991-92, Rs.37,953

48 lakh in 1992-93 and Rs. 24,821.2

lakh in 1993-94. Assam Government i

now getting Rs. 327 per tone of crud
oil expected from the oilfields of Assam
on the basis of revision of royality rat
in 1989. Assam has been pressing fo

revision on the basis of International crad

oil price.
One of the important Minera

resources of Assam is coal. One Dr.Joh

Berry took interest in the exploration o
coal in the coal mines of Assam,

first, the coal was located around Makum
and Dilli-Jeypur areas of the the
Lakhimpur district of Assam. The Makum
coal fields near Tinsukia, Upper Assam

rmk'uriiw-'i



was started in 1870. The various coUieries

of Assam were started in different times:

Ledo in 1882, Tikak in 1884, Namdang
in 1896, Ledo West in 1903, Tirap in
1904, Ledo West in 1906, Baragolai in
1909, and Namdang Wip in 1904.
According to the assessment made by the
Geological Survey of India, the total coal
reserve in Assam has been estimated at

320.21 million tones. Central Mine

Planning and Design Institute (CMPDL)
stated that the coal in the Makum field

in Assam had high coking Index and
could be blended uptolO percent with
coking coal for use in steel plants. Coal
production in Assam during 1991-92 was
9,51,000 tonnes as against 6,78,000 tonnes
in 1990-91. The profit of Margherita Coal
fields was Rs. 5 Crore in 1991-92, Rs. 3

Crore in 1992-93 and Rs. 10 Crore in

1994-95. Coal in Assam is used in tea,

paper and cement Industries. It is also
used in Thermal power plant and for
manufacture of metallurgical coke. Another
important mineral resource which is
properly explored during the planning era
of Assam limestone. In Assam, the

estimated reserve of limestone is

approxinately 700 million tones. In 1991-
92 the production of limestone was
2,36,300 tonnes. It is found in Karbi

Anglong and North Cachar.
Major Robert Bruce discoverd tea

in Assam in 1823. For the first time in

the history of the tea industry of Assam,
Assam tea was sold in London Tea

Auction market on 10th January 1839.
There was no tea auction Market in British
regime in Assam. Before Independence,
London and Calcutta were the main tea
auction centres. Guwahati Tea Auction
Centre was established in 1970. At present
in Assam, every day about seven lakh of
labourers are engaged on wage basis. Indirect
employment has been provided to a large

number of people who are engaged in
ancillary industries and also in tea ware
housing, marketing, transport etc. There
are now about 844 tea Estates in Assam
covering an area of approximately 231
lakh hectares of land. Assam economy
produces about 20 percent of the world's
production.

In 1948 there was only one
University in the state. As of now there
are 5 Universities, Viz Guwahati
Umverstty, Dibrugarh University, Assan,
Agricultural University(Jorhat), Teznur
University (Central) and Assam University
(Si char; central) There are three medical
colleges VIZ. Guwahati, Dibrugarh and
Silchar. Recently one IIT u
established at Guwahati. The number^of

folCs"" - as
Middle School ; 5 7o^- wtrvv, l i

3084 (related to 1991 9^-^
Secondary School: 365 and Arts
and Commerce College -217 Th
of primary Schools in ̂
September 30, 1994 is 2917. n
1994-95 in Assam the amon J
adult education was Rs.1159 04 LaTh
Rs. 361.09 Lakh in 1995-96 ̂ ^
rate of Assam as per 1901 ^ ^eracy
79.39 percent in Urban ar was
in rural areas in Assam. Rubber S'
has tremendously increased
under mbber cultivation was 9 if
in 1990-91, 9740 henta • ^ootaresand 9885 hict^es in 19T2 9?
In Assam, total area of r,.M,
is approximatly 10 son b '^"Ibvation
lakh hectares of area b, f 2
as suitable for rubber pianrnti
Rubber Board. These af by the
Anglong, Nagaon GoaTor''"t^
Dhubri, Kokrajhar and Kamrup,
selected pockets of ntK and
Sibsagar and Lakh^pS, ^"'"at.

esAAOAOOo



Sericulture sector of the state

economy got new momentum during the
50 years of economic development. The
area under mulberry cultivation in Assam
was 1763,92 hectares in 1991-92. The
Production of mulberry cocoons in the
same period was 1.97 lakh Kgs. About
270 Lakh persons in Assam are engaged
in Sericulture. The Central Board has 10
institutions for the development of mulberry
and non-mulberry silk in Assam. Some
of them are regional Muga Research
Station, Boko, Regional Sericulture Station,
Titabar, Muga Seed Development Project,
Guwahati.

From Fifth Five Year plan onwards,

a number of poverty Alleviation
prograrmnes of the Central Government
were introduced in the state. In 1992,
Assam govt. introduced the scheme of
supplying of rice at the subsidized rate of
Rs. 2/ per kg. to the families living below
the poverty line benefitting more than 12
lakh families both in urban and rural
areas. Up to December, 1995 about 13
lakh poor women opened savings accounts
in their names with money given by the
State govt. under the Mahila Samriddhi
Yojana. In 1995-96, the Assam govt. has
provided homesteads to 2,000 poor
weavers in addition to providing the
weavers yarn and handlooms worth Rs.
2 crore. In Assam altogether 13,429 nos.
of cases have been sanctioned by various
Banks during 1996-97 under the Prime
Minister Rojgar Yojana (PMRY). In the
financial year, 1996-97 the targets under
I.R.D.P, TRYSEM and DWCRA have
been fully achieved in the state. Under
JRY about 189 Lakh man days were
created in 1996-97 in Assam. All
(development blocks in Assam are fully
covered by the Employment Assurance
Scheme (EAS) of Govt. of India under
the new public distribution system which

is being implemented from the financial
year 1997-98, a family below the poverty
line will get 10 kgs. of rice per month at
half the usual PDS price. It will benefit
about 9.06 Lakh poor families. At present,
in Assam 77,328 families are being
benefitted under the Integrated Rural
Deveopment Project (IRDP) Scheme.
29,620 new Anganwadi Centre under 218
ICDS project opened benefitting 23 lakh
women and children. Further, old age
pension scheme has been implemented
throughout the state. The Centrally
Sponsored Employment Assurance Scheme
(EAS) made operational in all 218
Development Blocks in the state. Presently
46,643 dwelling houses constructed under
Indira Awaas Yojana (IAY) in the rural
areas for poor and homeless people. The
Housing and Urban Development
Corporation (HUDCO) has given a boost
to housing and urban infrastructure
development projects in Assam. For
housing projects, the centre has released
a loan of Rs. 172.05 Crore to Assam. In

the Urban Infrastructure Development
Sector, Project worth Rs. 111.31 crore
has been sanctioned for Assam.

The 50 years of Assam since
Independence have seen tremendous
achievements in power sector. The installed
capacity of power in Assam as on 31.3.94
was 559.19 M.W. The per capita
consumption of electricity in Assam is 91
M.W. In Assam, out of 21,995 villages,
21,887 villages have been electrified. In
1994-95 Assam's power generation capacity
was 534.4 M.W.

The forest based industries and

forest Corporation (HUDCO) have given
a boost to housing and urban infrastructure
development projects in Assam. For
housing projects, the centre has released
a  loan of Rs. 172.05 Crore to Assam.
In the Urban Infrastructure Developirient



Sector, Project worth Rs.l 11.31 crore has
been sanctioned for Assam.

The forest based industries of Assam

are: plywood(32), match factory(l), paper
mill(2), timber treatment and seasoning
plant and saw mills(522) and match splint
unit(3). Important timber yielding trees of

Assam are Teak, Bogapoma, Nahar, Simal,
Sal, etc. Assam is famous for Agar wood.
Major concentration of Agar wood lies in
Hojai. It is also found in Naharani, Namti,
Dhansiri, Golaghat, Jorhat, etc. Agar Trade
has immense potential as a foreign
exchange earner and generation of
employment opportunities in the state.
Forest Resourees of Assam is a source of

revenue for the state government the State
Forest Dept. of Assam earned Rs. 15.6
crore in 1991, 18.2 in 1991-92, Rs. 19.1

crore in 1992-93, Rs. 22.6 crore in 1993-

94 and 15.8 crore in 1994-95. During
the plan period, the state govt. has
proposed annual plantation in about 25
thousand hectare land in Assam. It has
also proposed to raise three more
companies of the Assam Forest Protection
Force(AFPF) to vacate encroachers from
forest lands.

The Guwahati Bank established in
1926 was the only bank in Assam in
pre-Independence period. In 1950 as many
as 47 bank branches we re-operating in
Assam. At present a large number of
banks are situated in Assam viz. State
Bank of India, Associate Bank of SBI,
Allahabad Bank, Andhra Bank, Bank of
Baroda, Bank of India, Dena Bank, Indian
Bank, Indian Overseas Bank, New Bank
of India, Oriental Bank of Commerce,
Panjab National Bank, Punjab and Sindh
Bank, Syndicate Bank, Union Bank of
India, United Bank of India, United
commercial Bank, Vijaya Bank, Federal
Bank. As on Sept. 1994 the total number
of Bank branches in Assam was 825.

Average population covered by each bank
in Assam as on 30-09-94 was 17,335.
SBI has the largest net work of 200
branches in Assam which had disbursed
Rs. 1.22 crore in the state under the
PMRY programme. SBI advances in
Assam recorded an increase of Rs 4 42

W? I'f b" Sept1995 and Rs. 470 crore in Dec. 1995)

k.a„s =«lvanced
996 henef to1996 beneficiaries in the state It has

extended a total loan of Rs. 82 2^^
to small scale sector to 28,260 benefici^es
m Assam upto January 1995 TUp a-
agricultural loan for As.l
1996 stood at Rs. 48 laTh Th
bank of India has thrr. a - United
till 1995 in Assam af ̂ ^^^^^^nal offices
and Silchar. In the samf^^^^^^^'
leading bank in the 8 di f
namely Sonitpur, Dhubri
Barpeta, Kokrajhar Goal Nalban,
Investments 0,1': .S uVo'■n industries are as follows^

■^SS3.m St3.tp "DlRs.20.65 crore ^ ^city Board:
Corporation- Rc I'a Financialof India has two regio„Tofrf
as in 1996 viz Pi ®l^l^tces m Assam
The Jorhat office ^tid Jorhat.
whereas the Guwahati" branches
branches. It has invi^ controls 54the Assam Financial V ^
Rs. 3.5 crore in the A ^''P^t'ation and
Irrigation Develn,. ^^^te Minor
(ASMIDC). ^^^Pntent Coporation

The rural banVo •
vital role in the ^^sam play a
development. Names economicare: Pragjyotish Qaoni banks
Gaonha Bank, Cachar r
Subansiri Gaonlia BanV and
rural banks in Assam number of

472. The total dep^sitr-  ̂ nn Dec.94 of



these banks in Assam was Rs. 230.39

crore. (The outstanding advances: Rs.138.2
crore and CD ratio: 59.93).

Some financial institutions providing
medium and long term financial assistance
towards the industrial development of
Assam are the National Bank for Agricul
ture and Rural Development (NABARD),
Industrial Development Bank of India
(IDBI), North Eastern Development
Financial Corporation Limited (NEDFI),
Industrial Credit and Investment
Corporation of India (ICICI), State Financial
Corporation (SFC), Unit Trust of
India(UTI), Life Insurance Corporation of
India(LICI), General Insurance Corporation
of India(GICI) etc. In 1994-95 Life
Insurance Corporation of India financed
towards the state's development an amount

of Rs. 24510 lakh at the end of March,
1987, Unit Trust of India disbursed
financial assistance amounting to Rs. 4.90
crore to Assam alone. The North Eastern
Financial Corporation Ltd. (NEDFI) was
inagurated at Guwahati by former Prime
Minister P.V. Narashimha Rao on 23rd
Feb,1996. It was set up with an authorised
share capital of Rs.500 crore NEDFI has
identified the petrochemicals. Plantations,
fishery, power and sericulture as the thrust
areas of developments in Assam.

Pisciculture took a new dimension
in development strategy in planning period
in Assam. At Present, this sector supports
2,49,200 people with direct employment
opportunities and 52.5 million people with
indirect employment opportunities. The
estimated fishery resources of Assam is
about 3.80 lakh hectars of confined water
and flowing rivers in 1997. More than
90 percent of the total population take

fish as their staple food. As in 1997 the
consumption of fish was 10 kg. annum.
The state imports fish worth more than
Rs. 300 crores per annum. Major fish
producing areas in the state are Nalbari,
Nagaon, Borpeta, Sonitpur and Barak
valley. In 1977 the Assam fisheries
Development corporation Ltd.was
established to promote natural fisheries in
the state. Raha Fishery College of Assam
provides Pisciculture education to the
students of Assam. Inland fish prodetion
in Assam was 48.17 thousand tones in

1984-85, 2,21000 tones in 1992-93. The

Assam Apex Co-operative Fish Marketing
Federation Ltd. (FISHFED) was set up
in 1978 with a view to supply fish to
consumers at a reasonable rate in Assam.

Dry fish market is located at Jagiroad,
which supplies dry fish to the entire North
states.

In 1881, the Assam Railways and
Trading Company was established. The
first Railway line in Assam was introduced
in 1882 connecting Dibrugarh Steamer
ghat to . Jaipur road. The total railway net
work in Assam as on 1991-92 was

2466.83(broad gauge 266.41 Km. and
2200.42 Km. metre gauge) kilometers.

A reason pushing the economic
development of the state to the wall is
the population explosion. The population
growth in Assam in 1951 was 80.29
lakh which increasd to 224.14 lakh in

1991. The projected population of Assam
for March, 1, 1996 was 2,49,45,100. The
decade-wise birth rate per thousand
population in Assam were: 46.7 in
1941,50,49.3 in 1951-60, 32.2 in 1970-
80 and 29.8 in 1989.

□□□
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Green Effect.

There is a protective layer of
OzoneCOj) gas in the atmosphere at a
leight between 15 K.M. to 60 K. M.

Beside this there is a blanket of CO^
which exists in the lower part of the
atmosphere.Now, when sunhght consisting
of Ultra-Violet rays, visible hght and
nfrared rays pass through a long path
and fall on the top of the atmosphere,
the harmful UV-rays are absorbed by
the O3 layer and hence do not reach
the earth's surface.On the other hand,
the visible hght and infrared rays pass
through the CO2 layer and fall on the
earth. Since the radiation has heating
effect, it heats the earth and its various
objects. Now, When the earth and its
various objects become hot they start
emitting infrared rays, which are of long
wavelength. These long wavelength
infrared radiations are absorbed by the
CO2 layer in the atmosphere. Thus we
see that the presence of CO2 layer in
the atmosphere does not allow the
infrared radiations to go out of the
atmosphere. In other words we can say
that the Co^ layer in the atmosphere
traps aU the infr-red radiation or heat
rays coming from the earth's surface.These
trapped infrared rays heat the earth's
atmosphere.The heating up of earth due

1  i
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hv "a radiations
^ criL °r "'■""sphereIS called Green House Effect". Since
the infrared rays coming from the earth
cant pass through the CO2 layer the
temperature of the earth is'raised' Tte
nse rn temperature produced by the „reen
house effect depends on tL, J ^
of CO present i„ rhe ph~term "green house effect" i? h .
from the fact that this effect
in horticulture for imK • •
plants in a small h green
and roof are made walls
glass walls and roof of th
the short wavelenntb ' f ^ allow
contained in ' * fhouse freely, but do'no" aUow fte^Tong
rte"til'"p,rPy the soil, plants and other contents
of the green house to go ontT?trapped infrared radiations rair^'
temperature inside the green house Tt^^"
even without the internal c ?
the temperature inside the^--s higher than ^"0!:^
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with mean around 2°C for doubling of
the CO2 concentration, i.e. nearly 600
ppm. As there is a logarithimic relation
ship between surface temperature and
CO concentration,it is likely that a
temperatmre will be reached, beyond
which further increase of CO^ levels
will have httle effect. A maximum
increase of 2.5°C has been suggested.

Is there any importance of green
house effect? The green house effect,
produced by the CO^ layer in the
atmosphare is very important for our
existence on the earth. We have seen
that due to the green house effect, CO^
gas in the atmosphere does not allow
the wavelength of long phase difference
of infrared radiations reflected by the
earth, to go out of the atmosphere and
hence the temperature of the earth's
surface and its atmosephere is increased.

The rise in temperature of the earth's
surface is very necessary for our
existence on earth, because without it
the whole earth would be converted
into an extremely cold planet and

consequently we shall not be able to
live a normal hfe.

An incresed heating of the earth
would cause recession of glaciers, dis
appearance of ice-scaps such as those
found over Antarctica and Greenland,
which may cause rise in ocean level.
This means low-lying coastal areas or
lands would get inundated and water
of rising seas wash away various
countries and flood cities like Mumbai,
Boston, Bangladesh, Bangkok. In Bangladesh
alone 15 milhon people will have to
be shifted or get drowned. Further, due
to much warmer tropical oceans, because
of increase CO^, there have been and
are hkely to be more hurricanes and

cyclones and early snow-melting in the
mountains causing more floods during
monsoon season.

Reference -

i. Selected Topics in Inorganic Chemistry.
ii. Junior Science Refresher.
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" Yesterday is a cancelled cheque
Tomorrow is a promissory note
Today is ready cash. Use it I "
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Sociaf Service Secrefarg's Report
1998-99

•f-T

•  At the outset of this Report I offer my deep tribute to the martyrs
of the Kargil Conflict who died for the sake of the country's honour.

During the Period of my tenure, I could draw enough co-operation
from my fellow students and the teachers of the College and I particularly
feel indebted to Prof Rudra Das in this context for his valuable guidance.

During this period the 'Swahid Bedi' of the College was repaired
and the college garden was also set-up with permanent enclosures etc Mr
Dipen Bey and Mr. Pinku Saikia-Students from this college attended the National
Service Scheme (NSS) Camp at Bangalore. Their participation in the camp
was highly appreciated and are proud of them. Initiatives were taken
to offer charities to the poor and needy students through the poor and Medical
fund.

Tragedy struck the college when an energetic student Nilam Borkakaty
of T.D.C. 2nd Yr. (Sc.) died in a road accident while on a Botanical
Field Study Tour organised by the College. Steps are afoot to construct
Memorial as a token of our grief over his death, inside the College cam us
All cares were taken to keep the campus of the College nin
.  . . , . ° along with itsvicinity clean. Co-operations were also rendered for smooth holding of different

socio-cultural functions in the College.

At the end. I pay my respects to the departed soul of late Nilam
Borkakaty and late Manabendra Shyam who had to j ,

,  ., f^morace death in two
separate road accidents.

nanking you all once again for giving an opportunity to serve
the Colege and the students in the best possible way

Jai Aai Asom'
■Jai Jagiioad CoUege Sluden^ Union'

Navneet BorthakurSecretary, Social Service iggs 99
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1. President

2. Editors _
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3. EC Magazine • • aaii)

.riKf'"' i" ii'JiL'. f
4. Members - . -
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Prof. Utpaknoni Phukan (EC Principal)

Sri Jugal Kishore Bora.
Sri Dipak Kalita.

■  ,'*

Prof. Dipak jyoti Baruah. ^

Prof. Kanandhar Chowdhury. '■ ^
Prof. Raju Baruah. r
Prof. Anil Kr. Bora.
Sri Nayanmoni Boruah. ( EC G. S.)
Sri Dipen Bey. (G.S.)
Sri Tilaram Pator ( G.S.)

Stuf/ents Union : 1996- 1997

.1 01

^ hy n

Members ;

1 Sri Tilaram Pator. -1  . .itj '.jD

2. Sri Utpal Bora.
3 Sri Kantheswar Bordoloi.
4 Sri Nip Boruah.
5 Sri Jayanta Dutta.
5. Sri Sushil Bora.
7 Sri Krisnadhar Das.
g Sri Lakhayapati Deka.

'./•idt.'ff'

vf' i (r»r|iC['\l

General Secretary.

Assistant General Secretary.

Cultural Secretary.

Game Secretary.

Game Secretary, (Minor)
: ; y V

Editor, Magazine
■  f!

Social Service Secretary

Literacy and Debating Secretary.

■ '■'■"■''Ih/O :



Sliiffi'tilt '■ Union : 1997-98

1. Sri Nipmoni Boruah.

2. Sri Nayan moni Boruah

3. Sri Kantheswar Bordoloi

4. Sri Bhairab Borkakoti

5. Sri Pangkaj Kr. Saikia

6. Sri Jugal Kishore Bora

7. Sri Madhab Das

8. Sri Dipak Kalita

9. Sri Lakhayapati Deka

10. Sri Manashi Deka

11. Sri Muzamil Huque

General Secretary

Asst. General Secretary and I/C G S
Cultural Secretary.
Games Secretary(Major).
Games Secretary(Minor).
Editor, Magazine.
Leterasy and Debating Secretary.
Social Service Secretary.
Boys' Common Room Secretary.
Girls' Common Room Secretary.
Class Representative.

Stuf/entM' Union : 1998-99

1. Dipen Bey

2. Jugal Kishore Bora

3. Montu Konwar

4. Bijoy Bora

5. Roopjyoti Konwar

6. Dipak Kalita

7. Ananta Bodo

8. Navaneet Borthakur

9. Leena Bordoloi

10.Rajaram Shah

11.Basanta Ahom

General Secretary.

Assistant General Secretary.
Cultural Secretary.
Games (Major) Secretary.
Games (Minor) Secretary.
Editor, Magazine.

Literacy and Debating Secretary.
Social Service Secretary.
Girls' Connnon Roont Secretary,
Class Representative.
Class Representative.



ifnKUm OF COLIECE WEEK (CAME$): 1997-98 ̂

CarromBoard (Men's Singles)
1 st - Kangkon Kalita H.S.2ndYr. (Ads)
2nd - Bhrigu Kr. Das. T.D.C. 3rd yr. (Sc.)

(Girls ^.^g^.^njanaHazarika H.S.2ndYr. (Arts)
2nd-Reena Borah T.D.C. 3rd Yr. (Arts)

Board (Doubles)

Boys'
1st-MukutBaishya T.D.C 2nd Yr. (Sc.)

Bhrigu Kr. Das T.D.C. 3rd Yr. (Sc.)
2nd - Nilumoni Das T.D.C. 2nd Yr. (Arts)

Jayanta Borah T.D.C. 2nd Yr. (Arts)

Girls'

1st- Anjana Hazarika H.S. 2nd Yr. (Arts)
MamuHazarika T.D.C. 1st Yr. (Arts)

2nd - Reema Borah T.D.C. 3rd Yr. (Arts)
Monowara Begum. T.D.C. 2nd Yr. (Arts)

rarromBoard (Mixed doubles)
1st - Rajdeep Day ">'1. T.D.C. 2nd Yr (Sc.)

Anjana Hazarika H S. 2ndYr. (Arts)
2nd - Padmeshwar Das T.D.C. 2nd Yr. (Arts)

MonikaBora T.D.C. 1st Yr (Arts)

1st- BasantaAhom i) TD-C. 2nd Yr. (Arts)
Pramod Agarwala T.D.C. 1st Yr. (Sc.)



Badminton Singles (Boys')

1 st - Manabjyoti Gogoi

Rajdeep Dey

H.S. 1st Yr. (Sc.)

T.D.C. 2nd Yr. (Sc)

Girls'

1st - Ginnie Bhagal

Reema Borah

Badminton doubles (Boys')

1 st - Rupjyoti Konwar

Pankaj Saikia

2nd - Anil Boro

Manabendra shyam

Arm - Wrestling (Boys')

0-55 Kg.

1st- Manash Kakoti

2nd- Jayanta Das

55 Kg- above

1st - Rakesh Bey

2nd - Nayanmoni Boruah

Volley Ball

1st-T.D.C. 3rd Yr. (Arts)

2nd - T.D.C. IstYr. (Sc.)

H.S. 1st Yr. (Arts)

T.D.C. 3rd Yr. (Arts)

T.D.C. 2nd Yr. (Sc.)
T.D.C. 2nd Yr.(Sc.)

H.S. 2nd Yr(Arts)
T.D.C. 2nd Yr. (Arts)

H.S. 2nd Yr. (Arts)
T.D.C. 2nd Yr. (Arts)

T.D.C. 2nd Yr. (Sc.)
T.D.C. 2nd Yr. (Sc.)

i J

Roopiyotl Korvwat
Games (Mainor) Secretarv

1997-98.
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