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The LJcience Education l'n..provement Project was a project 

jointly funded by the U. S. Agency for International Developnoient 

and thie Governnment of Ind,ia and jointly rcmanage& by the National 

icience Foundation and counterpart agencies including the National 

Council for Seience i'ducation, the University Grants Cor r.ission, 

ana the N =cional Council of Educational Aesearch and Training. 

This report has been prepared by the NSF ctience Liaison 6"taff 

in New Delhi in accordance with the relevant Manual Order and 

instructions froa-m the AIL vission. It attempts to address that 

assign: ,aent directly witftouu attenipting to -answera num-.ber of 

other questions which ri.ight hav been asked. Only a few 

gratuitous cor,'ments are included an6 those are here in the preface. 

The difficulties encountered by anyone atteripting to Introduice 

changes into a traditional society -are forr.idable, the r..orc so 

when these changes are with respect to a traditional pattern of 

educaion. In the U. . . with its -rughvatunted progressive approach 

to education, the task of changing -ctrricul1;rii is often compared 

with that of moving a ga yard -- the obstacles are enormous. 

In India 4ttempting to introd.uce changes is a challenge for the 

oravest. With rapid expansion of n edtucatigna systea:.. there 

often is a lowering of sti-n6arC.s, The te cher is ir'..pelied to 

Adhere even ri. ore closely to the obsolete syllabus. The very 

effort to ma-intain eeucational sandlards often 6ecor ..es an obstacle 

to needed change. 



Fortunately there are aany who have faced the enori-ious 

challenge wi~h a constructive response. TOhe Science Zducaion 

Iir-provez.uent Project (OZIP) -s provided a z'echanis:.: througt 

which such persons in Government and in local institutions have 

been able to face the task of irplementing science education 

imrprover.ent. In this process rnany Indian and U. 6. scientists 

and teachers of science have been brought together in professional 

relationships which transcend the life of the project. The over

whelnaing najority of those involved have gone out of their way 

to confirm, their interest in continued involvei-nent. Thus, the 

project has been ren'arkable successful in invigorating the 

enthusi-asm-s of a very large num.ber of the key persons involved 

with science education. iore than that, the stated goals of the 

project have been achieved in significant measure. 

The overall suteCess of the SLIP can be judged from the fact 

that there continues -a self-austaining national prograill for the 

training of science teachers at the conclusion of U.-. assistince. 

The suran-er institutes have been improved and adapted to loc l 

needs; the pioneering project in school development is generating 

materials including textbooks and teachers guides which are 

published in five different languages ,and are in use in one of the 

largest school systems in the world; the college developr..ent 

activity has expanded -ata significantly greater rate than anticipated; 

- large nurber of novel science teaching kits and r.ateria ls are 

now ica nufactured in India. 



In addition there have been ic-...-rovements in various institutions. 

The University Grants Coan..r.ission (UGC) has incorporated a 

nun..ber of new national program.s into its own progran--m. The 

National Council of .;duc_,L.ional Research and Training (NC AT)
 

has assun:.ed direct responsibilit~s for an expanded sur:x-er
 

institute progra.,n. The Association for Principals of Technical 

Insituitisions has beconi., the Indian 3ociety for Technical Zducation. 

The conspicuous fiilure of the SEIP is the failure of the 

National Council for &cience Zcluction (NC5) to become . viable 

institution. As the project draws to i conslusion the question of
 

whether or not the NQ.* should become 
An officillly recognized 

body is still pending in the Ministry of Zducation. Y'or the third 

tiae the question is under ..ctive consideration. On two earlier 

occasions vAinisters of .;ducaioa have rceonmonded that the 

NC , ' becon-e a register:. society only to have the decision 

reversed when they werc succeeded by new Ministers. 

The following rcport includes a stateient of goals and objec

tives; fiscal inputs; project *ctivities; an evaluation of outputs; 

and reco,.n.undations. Othor rz,..trial either required by the 

lvyanual Order or relev-nt to the narrative present-tion is 

included in a series of .nnexes. 

http:assun:.ed


SECTIDN I -- GOALi AND )BJ CTIV-iX 

A. Introduction 

The Jcience Education Improvement Project had 

its antecedents in the summer institutes which were 

first 3upporteA by AID in 1974. Prior to this date* 

the University Grants Commission had organized 

independently a few summer institutes for science 

teLchers and in 1963, U"IJ 3upportei four summer 

institutes for high school teachers. From 1964 through 

1966 th- surms-er institute program expanded rapidly 

with support fron AID - encompassing the fields of 

biology, chemistry, engineering, mathematics, physics 

and polytechnic education. In ad ition to the University 

Grants Commission, zhe National Council of .Educational 

* The sun-imer institute activity in Incia appears to 

have started in 1958 by a group of concerned mathematicians 
at Delhi University. They received ancouragernent anm. a 
3mall grant (2"3. 1750) from an officer of the UGC who had 
previously been an invited visitor to N3F summer institutes 
in the U.". Participants in this aij the succeeding 
institutes were college teachers of mathematics but special 
attention was given to problens of teaching mathematics 
in the schools by inviting school teachers Lo participate 
in .h2 final three lays of the progrann. *vidence of the 
seriousness of purpose is found in .he fact that this group 
translated an! mimeographed the Bourbaki Volumes on 
Modern lMathematics. This series of summer institutea 
continued through the summer of 196Z. 



Research and Training and the Association of Principals 

of Technical Institutes supported this activity. The summer 

institutes were six-wetk inservice training workshops held 

during the summer break in the academic year. AID, 

through four different university contractors, provided 

the services of a number of U. 3. school and college science 

teachers who assisted in the organization and presentation 

of the various programs. 

With respect to the goal of introducing new materials 

into Indian classrooms, summer institutes were largely a 

failure. Indian teachers are not free to depart from rigidly 

prescribed syllabi and these summer institutes frequently 

made use of materials not included in the syllabi. On the 

other hazd the institutes elicited enthusastic responses 

from virtually ev.rryone involved with them. It was clear 

that the cross-cultural interaction which was an important 

.eature of the sumn-cr institutes was highly stimulating. 

However, improved strategies would have to be employed 

if tie summer institutes were to propagate identifiable 

benefits to local classrooms. In this connection the 

National 3cience Foundation wae askd by AID to assist in 

designing and implementing a "follow-up" program to improve 
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the ybeld of future summer institutes. 

In 1966 a prestigious gathering was assembled at the 

UC;. The U.S. President's Science Advisor, Dr. Donald 

Horning, read out a greeting from the President of the 

United States. A delegation including members of the 

National Science Board received an advance invitation f',r 

NSF to become involved in science education developmental 

activities in India. During the following month, N3F 

participated in a program planning conference held in 

Srinagar. On that occasion the elements of the current 

comprehensive program which came to be known as the -)EIP 

were identified. 

B. The Original Comprehensive Plan 

In the discussion of the "follow-up" program, it became 

quite clear that a three-fold effort would be required to 

improve the teaching of science in Indihn classrooms. 

Teacher training through tha summer institutes was only a 

part of the job. Improved teaching materials developed in 

India wcre urgently needed and 'he institutions responsible 

for education would have to be encouraged to endorse the 

experimental usa of new materials. The deliberate strategy 

of the planning confcrence was to build flexibility into the 
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project. It was d em.d important for the program to respond 

to the creativity which it stiryulated and to correct its own 

course. Under the rubric ol "special projects" key persons 

could be brought together to identify further the optimum 

course of the project. 

In the original concept, the program was to be subject 

to the guidance of national advisory committees in each of 

the various disciplinary areas. Implementation would be 

through a body which could receive proposals and. sanction 

grants for the support of science education davlopment 

projects in each of the areas of activity described below. 

This was the conceptual origin of the National Council for 

Science Education and its national advisory panels. 

The 	following activities wer2 recommended. 

I. i3ummer science institutes 
Z. 	 College development 
3. 	 *3chooldevelopment 
4. 	 Materials development 

5. 	 ipecial projects. 

I. 	 Summer Science Institutes 

The planning conference recommend-d a corcinuation of 

the summer institute activity to provide a unique opportunity 

for junior teach.ers 'o participat in training progr.ms 

involving senior teacher3 and scientists. Increased use of 

http:progr.ms


teaching materials dv-loped locally and incrzaaed involve

ment of local 3xpe:rts .Alo w!r r.!commnndod. The 

institut53 worc vi ::wi a an important instrun',nt for 

enlisting the inter!st and 2-nthuoia=m of teachers who would 

be called upon to t.ach up-da.ted syllabi and prepare itudont3 

to take ravis:d .2xamin.tions. 

Tha original summer institutos for secondary school 

teachers of mathcnatic3 ,nd science dependod heavily on 

curriculum "'pack.agcs" dzve!opd in the United States -

int-grat-d sets of textbooks, ttach.3r.l guides, lab manuals, 

kits of equipmont, films and other teaching aids. The 

confErenc,- r2cornmended that summer in:stitutes offer training 

of greate-st uso to participating teaachers, particularly as new 

topics wcre *add.d to th syllabus and ol ones were dleted. 

?. College Dev.e!lopr.nt 

The planning conf2rence recommended that strategic use 

be made of the -ffiliating relationship between universities 

and colleg3s in the institute "follow-up" program. .ince the 

university seet. the syllabus and final 2x.mination for Al of 

its affiliating collegeo, any change in ;.he teaching of science 

-uthorizd by the university would ",.ff2ct simultaneously all 

the collegs affiliat.d to that univ.ursity. Thus th2 natural 

http:Dev.e!lopr.nt
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module of change, wa 7. oingle university scie-ncc de.:p-.rtrmnt 

and the corresponding -. !p-.rtn-nts in its affiliating collog a. 

On the average there -Arepproximatety 50 collegs .ffiliated 

to each univ.-rsity. The conference rcconm.ended that . 

program supporting juch Mobjdar ch-inges be included in thj 

compre.hen.sive plan. It w-.. proposed that relectad univerity 

dcpetrim nts be encour.ged to d .v.lop plans for upgrading 

the teching of th-eir 6isciplines a.ne that summ-r instituteo 

be used to re'rain t.-cher. from tho .tffili-itod colleges 

which would b: affcte.d, by chang,.zs in the syllabus or examina

tion. A coordin.t2:, program to improve libraries and 

laboratorir-s in the. loca.l college.s was part- of the recommended 

college ,e:'elopnent .ffort. 

3. School Development 

Th, planning conf:rence- gav it. attention "o possibl.; 

mech.nisms for changing school lcvel educaition. It was nnted 

that bo-.rd.s of study pr:,oi..! over the syllabi "ind examinations 

..nd th.t directors of public instruction irinnage school systems 

through a hizr-Archy of inspectors 2ind .ub-inspectors. Any 

real cha,.ng, in th- t. achirig of scienc, in the, ochools could be 

expected only in those jurislictional -rea.s in which the 

aut.horities ".welconed nd e-ncour.,.g..- the in*.-nc..d change. 

http:coordin.t2
http:chang,.zs
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Without official ".ncour g2 mont, iadividual toachoro could 

make very littlu us(c of tho lessons they r ight hava learnod 

by paritcip-ting in stirnrnm.r in.titut.03. Thc planning 

conf,.-renc.:. r-,commcnd.Ad that cupport for the improvcm,;nt 

of school lvo education b. concentrat.-d in those systems 

which had progr,soiv- l::de.:r ship and which walcomod 

oupport for sys-rnatic changes. 

/M. aLcrials ':v:lopnnt 

Tho planning confr,nc, r:!cogni..d that improved 

teaching materials o( .vcry category were urg--ntly neocdd. 

Thii nc .d -mbriced L:3tbooks, teachers' guid,:3 labor-ttory 

manuals, equipm.nt kits, ch-,rts and other vioual aids. Whilc 

TJ.*3. curricula.r rn-it,,ri-Alc wcr2 ofLten useful models, they 

usually could not b3 us.,d without :tl.ptation. In thz field 

of polytechnic -duc':ion, ther wer,. -.number of areas in 

which syllabi had hevy : been sablishTd. The m.terials 

development cupport r.cornmendd by the planning confurence 

encouraged variou5 initi-.tiv.-,. 

5. 3iccial Project. 

Recognizing th3 importance of m,.intaining a capacity 

to respond to project d.-volopments, the planning confzrcnc3 

explicitly rcon annd.2d that at cnv.t,:.gory of apecil projects, 

http:equipm.nt
http:r-,commcnd.Ad
http:in.titut.03


to be defined later, b2 includad in the comprehonsivo plan. 

C. Rcstatz:m!nt of Goals 

Throughout the lifz of the project, the constant goal 

has been thC irnprov.m ,nt of t-aching science. Tho original 

Non-Cr.pital .P'rojc! 'P-,oprcn.llod for the. cra.ion of the 

Nttional Council for ,cinc. .-'duca.tion, continu.tion of the 

summer institut.z, vand th- undert.king of thC a.iditional 

program activities rocornmcndod by tho confer:ence. 

,ubsequijn-ly tho e mpha.si3 on -.rsisting with the ,esobliahna nt 

of the NC1.ET :'tclinz1J an jcienc.e curriculum .*%..veloprnont -

broadly cons'rued -- bcarme the princip'.l focug. 

In the Non-Ca.pi:'il Projcct Paper dated 7/10/69, 

science -i,.c-tion w--' understood "o cover primary, 

secondary atndi colt 'i-z Iv.1s of mahcia~ics, the physical 

.cience_.s, th.e lE- scinc-s, ,.nginering -,nd polytechnic 

subjects. The Lhre-fold approach eriphasi3aicd training of 

pcroonn.A, in'Mitutiona.lizing proje.,c; activities %nd 3taveloping 

new te-ching m'at:.rials. In-country tr-ining d-irough summer 

insdtuties -rd other short training programs and in-U 

training through AI'_ P-.rticipant Traiining w -rz! objectives. 

Institutional developrnnt wa.s to b- centaroi in the various 



agcnci rO~ponriible for oci:nco dduc-~tion in the C.ani-.or, 

in att~ in T~ceeor'n'nJ 11/unicip--l Corpor-'iono. 

A Non-C-pitA ProjcLct P-iper Tkca'i7!w dl.-tA 1/6/70 c-%lcod 

for -.n -.cco Kr- .:11 ph- o::-otit of AIID/NI2F ,,upporL of the ourrim~r 

institutc::. iT 'L - cho32-n to t-k h cdin thea -TFMP rtnd 

;rf p-ii~;o b2. giv-n to thc, production : nd trial uio, in 

school3 of n,-v: m-vi21 LAop.-1. by hz! v-rious NCI*,-T 

itucly Group:;. 

Th.- Non-C-ipit- l Proj-2ct P- per d'.t-, 9/17/70 dofincs 

aucnti-illy th.: jam-I goslo -I._ o-- of 7/10/69 but givcoi 

-iddcad w. ight' to thl- dv--loprr.nt of -tn iniigc ,nous c-%p-city for 

3Iuppoing continuou!; curriculum r-Jorrn. Tha In-lian 2oci'uty 

for T-.chnic-ll >--Iuc--Kion i:; r~cogni.-,-- -)Ls ucco 53or i0 

As~oci-.A.on uf ~-rni2zof T:;chnic21 Inzcitutiono in th-z! role 

of coorc.in:.ting :3ubproj -,cL 2ctivitiL-., in t:-chnical cJuc-ttion. 

7)n 3/P?./71 - vi:1Nori-C-pit-%l Proj -ct ?-'.pcr specificd 

a gr-e,7tor conc:-n'CrAon on th,. institution building phas.- of thc 

proj2ct 2n.2 ;h-, -rojppinZ1 of 211l 3upport for polytcchnic an27 

3ngino. ring subprojct,-. 

http:As~oci-.A.on
http:dv--loprr.nt
http:C.ani-.or
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.. Project Logical Framework TargetZs 

0:n November 19, 1971 Lho document ca-11d the Project 

Logical Framework was issueZ,by AID. It covers the period 

from J-.nuary 1, 1971 ',o Oecember 31, 1975 .2nd inclui.:s a 

ou-antitative proj-cion of outputs in terms of trained staff, 

institutional prograan 3, and improved -_zerials. The Proje ct 

Logical Framework epzcifies conditions expected at the. and 

of the Project. Figure ..give s a pictorial summary of thcse 

goals. 

1. Trained Staff 

YJ/hiic Lraining r.:ay occur during an in-country training 

program or through on-the-job experience, 'Thz Project Logical 

Frarnwork specifie1 6hat only returned AID Participant 

Trainees b2 counted for purposes of inventorying trained 

perronneal. An analysis of the Participant Training acti-,ties 

will appear in :3ection IV of this report (pageO 79-."?). 

Tho tabl beAow giv. s Che n-agnitud- of annual outputs of 

,rainc3 staff 2xpCctilL fronm :hez ,7IP an] is taken diroctly from 

the Project Logical Framework. 



L TO IMPROVE SCIENCE TEACHING IN INDIA 

- TO TRAIN PERSONNEL 

ADMINISTRATORS TEACHERS 

TO DEVELOP INSTITUTIONS 

ELENGI-

INLLFT EERING 

POLY

'ECHNIC 

FIGURE 1. THE GOALS OF THE SCIENCE EDUCATION 
IMPROVEMENT PROJECT 



Staff 

IINCor- 5 : Prog. Coordinator (1); 
3c. Ivat. /..;Pec. (4) 

UGC - 5 : C2)3IP Administrator (1); 
-
COa .iupv. (4) 

NC2RT - " : Prog. Coord. (1); 
,3c. Materials Sp. (1) 

Bombay (BMC) - Z : 	 Elementary Curriculum 
.Jpecialists 

Mysore (RCE) - 2 : lemntary/J-condary 
Curriculum ipacialists 

Rajasthan (Ajmer) - l : 	 FElam2ntary/2econdary 
Textbook V riters 

CSC (Delhi) - 7, : 	 Elomcntary/Jecondary 
Curriculum Jpecialists" 

BIV-C Bombay Ivunicipal Corporation
 
RCE = egional Coll-gc of Sduc.aidon
 
C J = Central ichools Commission
 

-, Institutional Devclopmant 

The P.roj. ct Logical I ramework .cknowls Jg:! thra-

institutions which have play-. l kay rolbs in th3 3*':IP through 

planning, funling, ani avaluating subproj:ct activities. 

There ar "h.! National Council for Scienco -ducation, the 

University Grants Commission, and th:- National Council of 

"-Educational Resarch an.i Training. The Indian Socicty for 
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Technical E lucation i3 not mentionel in the Project Logical 

Framework. 

NCSE was astablish:1 in 1966 through an instruction 

issued by Tha 3ecr.-ary of th2 IVinistry of Education. Direct 

support from the NCA' has been given to 3 IP activities not 

coming under the purview of other agencies. 

The UCC is a statutory body which provid,-s evz-elopment 

grants to univrsities. In addition the UGC announces various 

programs from tirre ',o cims. The summer institutes for 

college teacher: and other activities of the SiF7IP concerned 

with college level educaion are sponsor-!:. by the UGC. 

The NC:IRT isalso a statutory bod]y consisting of a large 

number of :prLm:-nts and is gener.lly concerned with all 

phases of school-lov'el education. This agency has supported 

a number of curriculum J:eirelopment activities including 

the Study Groups Project and the UN'CO Project. The 

four Regional C .llg,s of Education are unaer the purview 

of NC -RT. 

The table below is taken from the 'ProjzctLogical 

Framework and gives thz n-agnituJ.e of output3 with respect 

to institutionally supportel programs. 



Institutions: 

"NCE - Coorcinates/evaluates all 3EI higher 
secondary/college .12 teacher 
retraining programs. 

UGC - Ivaintains/coordinates (4) mathema'ici 

(3) 	 physics (3) Chemistry ard (Z) tziercd 
C')I Programs per year. 

NCTRT - Maintains :wo (.) RC Curriculum 
Development shits (My3ore,Ajm2r) 

pzr year. 

C')3I Programs = Col,ge 3cienc- Improvemen. Programs 

3. Improve.. MVa-terials 

7ach of the key ?.gencies with whom the N...F liason staff 

has worked! has sought to encouraga the dsign, development, 

production, use, and :!valuation of new science curricular 

materials. The Project Logical I ramework gives the following 

output targets. 



,-aterials
 

"NCSE 	 Teacher retraining materials d.-veloped, 
-.isseminated and estzd in '700 N.E. 
supportez' surcrner re-raining institutes. 

"GC University anJ college partners under C).IP 

prograr ha.2 '-v-elopei and tested new 

-.a'h/sciencz: curricula in l- programs noted 

above. 

J NCERT - . BMC elementary materials produced, 

adjusted, azoptez for use in 200 schools 

by 1975. 

b. 	 2CE-Ajmer and 'tate Institute of ,3cience 

Education Claas III-12If science/raa'ah 
,exs profucei for use in 50 3chools by 
1975. 

c. 	 R.C.! i/ysore and ,I'17 Pangalore 

elmrrentary/3econdary materials pro3uce 
for .0-25 schools by 1975. 

.. 	 Central chools Commission (CSC) Niw 

Delhi: Cl-iss 1-3 ;:eaching ma.terials 

prepared for 5 pilot an1 130 English ne.-lia 

schools by 1975; materials augmein cl-os 

9-11 rn a2ria13 developed by NO"RT/ 
U~;N 	 %,.C'D." 

BV.C c Bombay Muzicdpipa Ctrporitlon 
CC,:LO = College 3cience Improvemcat Program 
MD- = Ministry of -Jucation 
.-I = ;.tatc InsAtu'.e of Science Juca-tion 

In 3ection IV an evaluation of project performance will be 

made using the Projec. Logical .rameworl stanclar2a as t.he 

yaristick of perforrmance. In .;ectlon III -.n over'ic\v of project 

activitie!s :ill 	be give!n. The nex'. aection gives an account of 

fiscal inputs by bo~h 3overnneCr*3. 



~ 1 2CTI b~ U 'CAL flNPUTS~ 

1 <TInL~K coi-;plete report >this section of the repor~t it was hoped that a 

otiie4 fiscai inputs to the SEWP including both the contributions of 

SAMD a~nd the Iv/.lnis trIy of Education could be given. In the liim-ited 
L9 

4C$Wwtimne and rr~anpower ,resources available at the tme this report 

is written this proves to b-- a difficult task. H~o'wever, 'the4 

fork-to-i-ncue and is worth yof close inspection.' 

A. liollar inputs f rorr AMD444<4 

T'he project received an original grant of $100, 000 from AID. 

Although the intention was to provide for the dollar corrcutodltles 4 

for a prograzt-, which woule, continue for five years or rr.,ore, it 
'4 41 

was necessary to make a comrplete specification of requirements 

before the comprehensive programr got underway, L;6n~a' 

of the iterrs were needed to establish the oprto fthe NOSE 

and the N61' kcence Liaison Staffs. Science teaching equlp-ent 

4, ,for which there was an explici s spooye aniiae 

4almost 

for 

possible Indian nianufacture, or for the irn.plemr.entation of sub

7 projects was also included. The implementing documrent was 

Project Agraeraient number 131, d~ated Nov 1, 1966.4 

Through a series of funding documents listed In Appendix 

- A * 4, 073, 839 has been ay~ade available for the operation4 

of the progranA. With the exception of $31, 000 earr:-ark-ad for 
44J 

support of the Participant Training programr and $143, 500 for 

Co0ria Iie r. this money has been allocdted for dollar costs of 7 

4 staff an&~ consultants. 4444:4414 

44. 



3. 	 xlcuoee rinh uts ifron- the Trust FuThd i~ 

Crpeecotsofh opera3ting the SZ4EP have cor. from the 

Truot7 Funid as authorized in the Prog'rarr Agreerrents and 1 

~~2;.corresponding PIOfTs. Dtisare give n in Appeniix -ao 

44-1'~~?+Slightly q, ore tfian~hAlf of, the total was used to, pay 'overhead~ 

costs- associaited wAith the-N3F Science Liaison Staff. The rerrainder\ 

was used for procuremen of cora4oditieil (mostly books) needed 1 

~'t isreth6'-pprddutivity -of ostatT 

C <upee inputs' frons thie NCSE 

While infornmati'n concerning Indiin Fiscal Years 67-68 and 

68-69 is, not 4vailable, information for subsequent yoara is given 

in Appendix C .Parhaps it is through these accounts that 

tho vitality of the NCSE is otioae Clearly, the NOS5E 

has successfully played the innovative role which had been 

onvinioned at the outset. Thie NCGE his provided sup ort for 

experirciental .programrs which were high in merit but low in 

conformrity to prevailing programrcategories. 

It is interesting to note the active role of the Indi an Institutes, 

of Technology in the SZIP. T1hesit institutions do not ordinarily 

come under the UGC for funding, If the NOSE channel to the 

Ministry of Zducation hid not ex~isted, it would haive beon diff icult 

to find suipport for the Indlan Institutes of Technology to pa~rticipate 

in tho project. Thus, the NC5E provided a- valuable icchanisnr. 

through 4which the expertiso concentra~ted In these institutionscol 

be14 dhifdfused~into the educationasytm of India. 



ue 6tateof Aajasthan receivedl support and encouragcr ent~ 

7f ,orbperatIng its ow n program4 of surrim-.e r institutes~ through ai 

grant irorn, the NCOSE. Sitnil44ly he~Cornnunity J'.icnce Center <~<) 

<~in Ahn-.ec'bad receiv'ed encouraigentento The ,3oxibay M4uniclpaV?:< 

~ i::o9oraon project in 'science ~ducato wY~ssit~ bhe 

SOther grantees can be identified by cons ulting the Appexciix. 

4~ hcot 0"S, of office, space. far, the NSF,taff wa.s miet through 

4.~ 

-~' 

fl.. Rupee inputs frony) C T GC~fC 

The University Grants Cori ri-ission has provic~cd the, rkajor 

share of the operating costo of the SIP. Thud oixnbraced the 

sun. rier institutes, the coll ge development -ictivity and a nun-.ber 

of the raaterlals developme~nt. sub-projects.. The NCi~!k{T regularly < 

reimrbursed the UGnS and NCLSEfor the costs 31o5ociaLted with the 

operationi of surunr institutes for school teachcrs~iup to but not 

Including the surr-nior of 1-772 when it took over those expenses > 

~ 	 itself. -Detaied Informration on rupec expenditures by, the UGC
 

a d NGA I has not boen 4rade available at 'the titis report
 

Z.Ap putsd frori. tho~ L 	 time 

The~ Indian &ioclety for 'Technical Education (forz.:erly known 

atho Association of. Principals of Technical Institutions) has 

4pla.yed a key roll In tho planning and I 4plenmontition of 4tho activi-

ties' of tho :kEIP couierneai with engineoring and tochnical odtucatio1.' 

' 



InoMation'oti thoir contrio ution to the progr irr- is 'giv~en in4 

'AppondI~____D -t tho ~i re-, this4 report was writton iaiforxat-
I i ! 

>. . 444 ~ 4 
ion I sounavoidably incomploto.o 

further note on. the Indian inputs to the 6IP i0a, ia, order In 

',~ in the- U. S.', 'provision for overhead4'the opwration of anyprogaz 

1.' costs are, univers ally inciu6.ed in program,, budgets. In thC 

Skinvotory of f iscdalInputs riladu here, the ovorhea,& costs have 
>4........444.. ... ............. ... . . ... -'4.. 

riot bebn countodO. ehfigures. givn"'si6ul'd tbe increased, 74 

by ipoia'y oIr 
e 25/ in order~to got a rt~oro accu ato Indication 

of tho real1 inputs. 1 
Perhaps it would be in ord~er to note -atthis point that 

throughout thi!programn the Nationa~l 6cience Foundation has not
 

44charged AID for any of its own overhead costs. The-entirc 
 44 

444 .. ... ... 
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'4.the Par~ticipa.nts) was ~a contribution to the progran, fror. the 
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A- 1 

~~~CT ~ P~m3.O1CT ACTIVITI '< 

Ouin the course of the 5IXP NJF~3taff 3cientists have$ 

~~'~aepl a variety of roles. Initi9ally, there 'Wr d~insrtv 
VJ~. stabish wih saworkn 


-K vpo~ wihpeoccupied the staff1t ita 
 6necessary to -

estblih avioig relationlship wihAID, toorganfie a ocalt&r 

..... . .
. .
 -~ r -c 

In add--ition there were a~dmniatrative. problem a relating to 
te,NCJE. (.Cuartergj ouitable for both the M-F, an4 NlJF staffs 

hal to be found. The officoc had to be provided with furniture and~ ~ 
i'- 99 

-- equipment.--
"' 

Throughout the life of the 37,1P ""taff, cientists have workedi 

3closely with, the Siroctors of the authorized u-3jcs This 

bas'includied: 

++++++ ++++++++++++3+++ 9', It :+h ei+Ir cto lo + ., +z e ++s m 

++ 9 , 9 +: ;+++++} +++ ,+%; i 
+ 99+9,++ ++ , + +.. . ... .
94+++ )Planning 

=+#+++++++++ 
' .+;,+.+91aopects; '9 ++++++ 
9:r++++.+ 


+ ++ +
+++ + + :+ ++++ ++i++?& ++ + ++"+i+ 
+++? : ++ 
 + +++ +;d +t; 
 ++ +
.... supplying infomati- orelevant++!p1 ng nfoin.io edctoaldvlpon r v e al9 
me. ..........
+ 1"1 3 49--- -9+ .. + +++++
P-99 :+ + '--9 : ++ 3+ + + + ++ r ::+;+5+ ++p + 

+++ 5 +++++++++:++++++; : + +:+++M + ++ + + + + + s + ++ + ++ -99 

999,-9999>9. ++'+++:+ + + + +4 +++++ ++ +' + + +i:+ + 
+ + ++ + + + + + i : ++


+/./++! + :+++ 9+++ + ++++++
#+++ ++ ++++ 
 i ++++:+ :,+i+ +++ + ++ t + + .? +++ + :+ + + ++ +++ '+++P. +
+++ ++ ++++:+ +,''++'.++++&++++ + i+;+ + + ++++ ~: ++% ++ + ++ + '-99++/
+++++++provdingan i; + ++++ +++; +++++i ?++)++ :+4)+++concui+ orthln+ins. -+++++ +,+
--.... ,+ +++++++
. ++ +:++++++'++++ 
 ++
 

reaZ)'yi e oornit trgrsfor scetit al~nd when the~be 

9>.------rela...ey.fe...o.p.r..nite..for.sc.enti.t and educator.s to 
9- 9B-9 9 - 9 9, - 9++ 

9 9 9 
+ +++
+ + +; +,, ,' :++++++ ? ++ +++-9 -9 "& ;s++++ ++++++++ 4++ 

++++++ -' 9++,+#+#+' ' V -"-- i'- i +.'-+ +++:++,++ ++++++++,+a +++99 9, 9 4++ g ~ ++ a '9++n 9 a re !!t99im+'++++"+ +++++ 
9++:° ++,,+++++,++' t i9e9an"-hre-are ++ ' ++++ + '999. '9+:.9."-+!++499-9999-
 -9 9-,+++++++,':.999 - 9 - +++ + +:,+ .. .. . , + ++.:++:++ ,]+"+++++r+++++99. 9i+F+++;+++9-++ P; ++'': +;+" + ? ++ + +++++ 

+ + i ++
9-'9 +: !++ ++ + +; ++ .+ ! -+++ + : 
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xchange ideas at prof e o i onl'mee,Htnga. An irnportant funcl.ion 

pefre by the N 3 t-aff was inforrming d-iffer.ent~ sb-projet? 

7'rcr of oiar activities being carie~d out by others in 

SIndia. Through these consultations needs for futuare 

~consult-nnts were establiohed. 

Staff acientisto have worked di re Uly ith the consultants 

'and invited -viitoro in a vait fwlay~s. 

Pj~roviing them with information about their assigryn

7,) ReceptJon and orientation on arriva-L in India:. In 

almor taaIt i'nstancea a: prior, cite'visit had~ "been made )~4 
by ,a 13taff-0-cientist. 

3) D)ebriefing and assistance. wiffh eiit form~alities. In 
every instance the &3taffjcicntiStLheld a, Jebti3fing:
ocasion with the consultant prior:to~his de'parture 
from India, 

A s the NCt1 , becarzre operaLtional Jtaff 3lcieiitists were 

ivolved with meetingo of the NCjM Council and:1Panels. DuringY 

te years in whlich 'thera were profeaoion~as working as 

officers of the NC E~, there were frequent contacts on all 

phases of operation:3. Staff Scientists a ttented virtually allj 

NCO'h" rneeting:e on opecial invitation. As the NC%'Th assume,! 

a lesseor role in' coordinating national programs for the 

improvemenit of acience eduzcation in India, 3taff Sicientists 

sought closer relations with the other agencit3 which were 

entrusted with the irnpler -ontation of ~he '77 1 P 



Following the IniaPksnwro 1971, there wai4 aperiol 

1
~y>~~~' hon no iI.iIconsultantsM7'171717M ve cleare3 by the Govermiirent of India.W> 
TvA;PI~~i,i ,I 

n ner ~the mos~t recent oprtoa okpa the numnbej 

of consultants cleared has been small and often the N1 ff spencyiY 

considerable time in dealing with Indians who couldexpedite the 

v 

"=" = iiiii
 

clea rance procedureo. As, project activite on lurihn' 

10 7",7,,an~i 1973, the "taff, 2ci,3nti 3ts often have played the~role of~ 

consultants in annumjb er of wRays: 

)w'orking with prof~asoro on the preparation of new ~ 
txtboo o; 

3) consulting with sub-piroject directors on special 

workshops and on C Xo"IP activities; 

$)participating in regional CC?'IP meetin 3 or, followup 
meetingys to binational conferences. 

Te'taff Scientlots have maintained excellent profesional 

contact s with their counterparts throughout th.2 lifetime, of the 

ii )iiiii
 ''I?. Thia has beean ".rue even during the time of det'erior atng< 

political relation ships beLvween India an:.! the U.. 

mp . ... p p , P iii 

W41verbers of the Nl-J)3?, L*cience Liaison Wtaff in New Delhi are: )' ii>iIi,> 

listed in A ppendlix '3. For aildltional eltailz concerning the 

activities of J.)taff Ocienticts it is suggesteed that .3nJ of Tour 

_%e ports previously 3ubmitted to AID be consultel3. Itviill be2 

convenient .to a -scribe th3 project activitieo in 3IP in terms of 



the canonical caegories ;3et forth in the original comprehensiv 

~ plan, reconunended by tha"'1966&planning confeenc. iewed 

12 ifrorn± this perspective, the coherence of h EPatvte 

uisclear.l The discussion treats summnzer institutes, college 

J,,velpmet,,school "'evelopment, materials Stevlopment, all iA: 

sp l projecs/inational conferences. 

R. The nummer Institutes 

nt e omer n3titltes providen. leading science teachers in... 

Anda~wth n o2ien 00~tornofhe new-,s ciee -curiiiiul 

developed'in, the~UJnited Otate3. A list of the J.0. materials 

uce4 in the summrer inotitu~es is given in A ppendix F. A brief 

sumrmary of the number of summer institutes$ theL numbe r of '< 

U.S. consultants, and the changing sure of the summer 

institutes program is given in Appendix G. The names of U.TJ* 

consultants are listed by year 'in A ppenlix F, and invited 

travellers in Appeniix I. 

Iv In the hanis of locit leadlers, the summer institutes have _ 

become increasingly useful tools for implem~nting irn'provements4 

in the teaching of science. The institutes have been supported 

by the NC, UGC, NCT, the Indian Society for Technical 

1,Oucation as well as by the Litates of Andhra, '.,?. ajastchan, GujaratD, 

. ' adhya Pra.lesh, !,Maharashra, an;, Municipal Corporations 

of ))elhi and Fombay. 



Fu Z" t numbe: . of instit b t or e"achso 

teacher
inr"'i~e the hwnumber of institute o for's bets eel h 

~Y ~K""'"'""n"henunbr f nsit infoschoorteahst rvea Isthues 
Srenewedinters of NC.ii 

I I,i+I~]-I , CC" 

for college teachers have been maintainet at' a level already 2 
1971",a:"I= i=;.:, 

' -, , .. .. = , 1-! ~l : C......+. 

,reachtidby the tiM3 '71I? was define&. 'hile A-he inatitute s "'k 

for teachers from the polyechics haeuff.d a" mill 

setback with the abrupt termination of consultant inputs in 

they and the in onitutes 

colleges continue jo prosper. 

Figure "3 shows the rise and fall ofthe number of sumer 

""" 
Iinstitute 

VC, 

consultanits. The tren 1 towarJ an inciease~in special>7 ' C" "' '"C /11' '' - C" 

consultants,,was frustrate& by the .December:1971 war" between 

India an i Pakistan. 'igureu # ani 5 show thie growing 

$1 C" C l 1 "'CC' I ,I ! "':7 , C""......." C"'+
,,C>C"l " ....... 

emphasis on-advance level institutes sinice 1967.. 

1 '-"''4 ]] :i 1:] ' : 1I IF~ ! ~ :! ii !! 
!!- i C"~ C C CC"C~i1!""ii:"CC-""' 1 ,">l"'l'C', , C" C' 

4 CC"'" C ""'' C' ' ,, C. -i 4''''''C ' ' ik i1£ ! :i 77, ,+]:i] i !Q i?"lCC, iIi(s: i ] 'C:! "!,I! 

' 1'CII i' i:;C,> C"" "'........'A "C"""i C ,ii ' 

Oome ipoa ,eve the surnrer instituteo ments. in 
'''"" V"'"' >" "'"CC-C'' "'', "'- I"117111 li: '< : : =: ; ""C 4,''C'ig~::; JF t i ~ r 

>C~IC",,~ ,C ir.7rpzia a.r- enumerateO below: " ,program-

1967 N,"F 'Jcience Liaison "itafftook over management of 
C""the, surnm r institutes and for: this first timre,. dates 

6or the summer institutes cincidc with the break 

~C~in th acdmi year ratherCthan the U.,2'"" 
C'a ca Ce, year.C C 

The institute "ire tor haS a voice in the allocatiofiI C 

Cl a Cs" I , C 
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'J'hK~~e ?College "iaeloprnent schem ~o4e by the JOC "b" 

n~ 6eds~ a 0SSI cti d Cbllegea Program undr hich inli-ialj« 

colee ar slected ~for L~iec,!eActindwelpmn gr~-jants. 

AAaAVP ...The r 2.Z.1 by the organization of imnproved science. 

Uibrarie L, laboratory facilities, .:studtnt projects, an& 'spectdi 

pA~Ai 

-- *.- acoist arious collegea in, lcopirn abreao' of ne 

engen 'sreccIby C' ,.-P, a gYeneral News Iletter has been authorized 

by the 10JC. It i'li publi she ~by Madurai TUnileraity and 

liatributed to all the CO IIP rne. 

b6 4 -!eelomeno~ 

a grantees 

N3JF 3tafcientiato have participated in regional n:eetings 

-)frereenttir- of collegea participating in thia rga

3.. The' Universityea~erphip Projects 

%A A 

I?rotany Department, Madras 3ni1"orsity -

Botany ')epartnment, 1W earx~t 'JnP' eraity 

iolona -ciences epartrnent, Malu~rai Wniarsity 

F-oth ~r to departmento whosec Chairnon-oan -wr4 

-~~---were clooe to r a H rem int stge. Theo prospe~ct of changing . 

lexn 4a In ibit -ae 0 ri 
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~in thismmr insu:itute program~. and unr inser ic~-hP,_ 

vo rkshops on i~' atua.ion h1'ethodIs for .2-iology Teacheirs" and 

.T-pics in M4odern -7iology"haveppbeen conictei. 

sp.JLP at Mvaiurai has benefitel fromi i4flO Synamic la'eoi 

of -ayoung Chairmran.- During,:the first thr~ er; iayj 
4 

Pp pp p 1o 	 lprimary 

-mphasis 	has been placeS on nine in-service courses co,,eriz4gW 

suJicplines of bioscienca. These couzrses are of 4-5 w.,pp-Pa 

iurtion a~ntPhacize the ixoerirn~etalJ anl in uiriy met~hod 

Allbolg teachersfrom 'he affiliating colgas'h eh+adt 'ho'i; 

o'pportunity#to participate in at~ least one of thzae courses. 

Laboratory manuals and chart3 ha',e been daevelopel for 

the in-ser,.,ce courses. V~orlcing in collaboration with the 

~Jni,/ersal Biochemical Company, b!,alurai, the JJ.P Iaff 

K has 4ievelope"- 3.ppratus anj' kits for the-se cours~es. A dealaile.i 

p--pp++++ 	 + + + 

1-+++~#+++++?+ + + + + ++ +++++i+++ ++++ ++++ 	 +. +++ ++ + + listing is 	given in Apezzdix J of thic report, on materials.4-P-. 
-	 + ; - + + 

Zach college, participatini; through its reprasentative, 
'P:2 pp b+ P- 4 p; +1pppppPa+P f + + P:++++: +'++++++ :

4 - p4-pp4-pPpPy pp -_ -u ppp 'p -P-ppP 	 pP~pp
recei~eo books, chemicals and apparatU3 neceasary to 

reproluc- he course In the college. The affiliatel collegea 

4 	 have been organize4l Into four :1strictc within wohich local- 

meetingo are hole to suntain interest. 



~',9~; ;"! 

p1 7,137 

cpomuity i~nr a of htL 4poiwtme n-' aolct Augoin 

ciita pofo n ac.-c a 

~an- polictea to 'an uniuual 'Aar-. lnce196C the -Dapartrnentaj 

Ptacan! I nlelanhp In~pi',~ 9ctoaf o % eo m 

appoac tVD~th lie44tncuaNooly ha thoc.ctns 1,3partm ' 

~iproeneh to hit!ctonctad seri Iyhs'ut tha9on th.nepa 

~ 4~tc. a ~b NO.h -4CC but It ban anouraQ rtje$ wrsa' ch 
99ap ce 'he N'9 

~ :1arti~cipationp_ ty colt1.~t.&chara, The In~San aaptatio of t&s, 

a-a'9f -- to-> a9'> by-o*Afo n. a labp.-- hsj)arm P oh 

a'ao-,,9-9,.-a'9o, '9,-o. xl -u M "oN9 to. pl r - lcua 

for copli* I itItafo of %h rvate uiiI h iA,.qal r 



----- ------------------------

The 	 chemi 9li e-pr1ot l in, Iel in- 1970 c-% 

')41 s,,ania 'ni ariy Fy4:rrbai; PenjLb "mi er,31ly, '> 

Ghan,.HgArgh n4rooatkrivy .l 

approacheiat each of the niverslitien, par~ially btcause of--~

k ~ -the political re'tIcon nlajm ~kni rw~a 
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1hat M;% proy~o tun~s and in Tebruary 1948 the NHGr Coincil 

acepted the N.S suggestion. At the samea mostig ?N3F 

wais asked3 to assess whAt. support cou4 e mx~s available imler 

he 1. Folloing an .413 weae on recri.tent of 

personnil consultant iorvi!e artel In ,arch1969. 

4 
i4 t )I &'.'.' 4 4 .' "4.'.' 44; i !J 

i;,I!L ii~i~~i x~ i 7 (I);{{IE7;C i~i I7]7il4.4.'I;
 

K3 

http:worka.o4


"WR 

ro4Id~tbs Ind 

, 2 

*-~-Y" ~first.worksh~ops asise In 14.ntifying key stfrnbo6rs who 

would serw tomlarshp role* In 1Morwo.~1 'In 

Porba -1*1 

pr 1the4 maxmo NxuIbiti. t ontrs to Ze Wduu 

Y11abus. 

In 197 M povi,1*Iii osutm to the pro),ct. In ~j 

P~wmft.ntly %**1tv4to tho To-%chwa~ At4o Cotowort ,k,
 



7.7 >7 77 77777~>777777 7 
~ 47>777.>7''~>' ~> 77 7 77>4 7> il.>.

3777 	 ~>>. >j>77.~777 777777 7.77. 77.~7~77 
77 	 ~ .77.7. 77~ 977>7 >7.7.>77~7 77

~77 7 .7>77~77 777.7> 	 77 .. 7~4 9 
>7.77 7'~77'77>7"> 7779 .777,7 >7> .7. 7-7' 7 ~ 7.7 7777.> 

7 7. 	 ~7'V'"~-~>"v. >~,.>,.... > 7 >7. 79. .7.77 	 7. 7. 377 
7777 7.77797.777.47.7 	 4>77 7 4. .7

77> ,77,77,7'77' .7'77 7 .477 
7 7<7>'{7.>,7 '7.7 7 ~ "'.7> .:, -> 7 77.777

77>7~ 7777 7 7 77 7 7 	 77777. 7.777777777>7 77777 77 77 7 777. 7 

7777777>77>7.,....> .,>,. 7 7 L.7'~7 A...7. . >> 77777 
7, .77 77 7.777.7777.7.77777 7 77 7' 77. 777 7- 77 

'7>77 .77>77.7.777.
 
7 77777'>'>77 7. 7,


1> 

-	

b~I4~i'~'v ~ 777 
77 7 

.7777'7779 	 7. 77 777 

7 ,47.~~7>7>7>77>477~77. ~ $ ~I ~ ~> ~ 77 77 	 77 

777777774 .77>77.. 7..'.,> 	 ~rp*w%~~~* ~ ~~~t~ptM 7 

.3777 > > > 

77 777777 

77777.77'> 	 77 7. 

~9~7. >7>7~ >~> ~ '~t~4t~i~ Ut ~S Zt*M.~4 14L 
77 	 777 

4. 	 77 

747~.>77	 ~ 77 7 777j.7..7 	 ~77711R ~ RfWUYUI W 0W91 ~UVU~WI. I~ WUW>~RR~~~ W 777
 
77.77777 7 7 ','''',,'. . .7,.,.....,
 

777'7777>> >7 __ . ' 	 7.77 

7 7 

37 	 ~ ~ -~ ~ ~~7 7 k> ~~>& 7i ~ 7..>~ 7 ~ 

777 

.77. 	 ~77 

4 7 N '~U W m aiuriinu '7,777>7.77.77777,7 	 7 

7.7 	 77 

77.7 171 ~ k>~.~7-FL.k3 at ~ ~ 	 7 
3 yq~~w7~7~w7.*t7wft%. >V#WI R#I
 

7777 '~'77.7 ''77' '~'7~777.
 
7777> 7 >
 

7,77 7.~77~wnr 777 77
 
77 7
 

777 7 7 
>7> a> ~ ~ ~ ~ ~ I~ .>I>ma>E~um7 , 7 w~ 

7 ~ ~uaff~u ~ 	 UWI~ ~W~Y7~ >1W W~W>1A# 
7W '~~' "77' 	 74 

3777 

77 	 >7>7 

>77>77,7 

7 ~ 	 . .'~W~.4W$~.~iWtw 
77.77777 77~->7II 
>7 7.>...... 

7777777 
7.77 	 9 

77.77.> 
777>77>7777 ~ 	 * 5.~~uhv~ 334? w~ ~ 

%# ?~II~0 . .n.#. ~rn.w. Qw~4 ~* 	
IT 

~77 "' 	 7> 

77777 	 77

~h ~tiht# ~t 
7.7777 

'479>" 	 '7777. 

777.7 	 >7.7 
.7.7 

7777.7- 7' 77.9773 
,7777 77 

7> 	 7 

72.77.77.7>77>77. .7 

.77 	 ~ Th~ ~v.w. 779 
<7777.'777..7.7777.>>77 77 

.77>7 

>77.7777777...'7.7.4.777>~'7">477777777.77.77.77.7>7777>7'77>7 ~ 77 '777.7.7 7',777 ~7477~>777 7. >77 .7..... .7 

.77-7.7.7277777747.77777.> 

7 '>~j>77~:~j'>77~7 j;~'' ~ 7> 37. 7.777>~> 77 77. ~> 
7.
j77.77

7
.7.7.;777'77779 

http:k>~.~7-FL.k3
http:77777.77


ina VIO p , 'V t~ v, fN ts rAr4'', 

TIO PSd*rtoin4"oot 

u OA 9*1"1CU to h0Nt4 P 

Ot c th4 

T Ar4oo , f" 0 ~* 04,14 % 

A#)0,A VA 

*V1WOWf440Alk1 oJ,**ll! 1 fl 44 W 

~ .# 

4404* Of4 ""Af10__ U 

vw#Attm 



2 22< 1~ 

22~22 ~2A22.~222 ~222 <.222 22'~' l~~222 

2~ ~22 4~~:2222~.>2 2. 
2222222 2~-~2<~'2 2... 2.22 22 22222222 
<~ 2222.k>~2(~222P 2. <222A 22 2.2 22 ~p2222222<2222.2222222222222522'222  22 4.2... 

22 .22<2 ~222 2 222 2< 

>22<2 L .222222 <1222<222 2~<'~ 2 22 A> 2<<< 2 2 

<~22222.2222222 .2~222 .r122 12222< 2~ 
22<2212. ~ ~s. pr~w 2 ~ -~ ~ ~j' ~ ~ 

<22122 22222 
A~22~2j 22 22« 

~ r IlA~M 2 >~i$N*2ktU~ ~ & I3t&~1 ma . 
2 

~22122222 22.LA ~ - < ~2 ~ 2
2 2 

~~22A 2 .~... 22 ~2. at~%. 221 
A~.22. 2222 ~ L~L~ 

~ <j~22 22<12>222222 ~ ~ ~ f~2# 22 2222
 

~112222222222 ~ A

4 2 

~ 222 222 2 2222 

~222222~A<~< 22222~22 

~ 2224.1< A ~ ~2 ~ ~ .,2A2.2
~umum~ R ~ uhIuw~t a ~i s~w wwri~ I> 222222<14 

2222 22<222~ 

1.4
AA~<~ 2.42.222t22 22<212122k
 
2 <~
 
2 22~
 

212222<222 22 2 
<2 

2224222
 
22222<22 2 ~ ~~<~22
 

2.. 2 22 

2 2 2 JL~<&L ~ ~ 
<2.2 ~
 

2424; 2 2
 

2 2222222 2 2<2 
2.2 2 

222222 ~ ,*.~ ~94sWsA~I. 
2<2 2 2 <22 

<'412 2 

j9~2 *~22 22 ~ 

224 

2 2 2

4> - . ~ ~* ~*** 
2222<2 

22<' 2 < <2222 
22<22 

2 42 222 

224 A I 

I~t ~ A 
222 A 
2.2 22 2 

2 22~ - ..............- 2222222<*< 2422
 

j~22 22 <~<. 222222 *1? 2222< 

2 2212 A. ?W# ~ ~~I'7 i~I~b ~ 2 2222 

2212 222 
221.2222 2 2 .22 2222<2.22~2«22<2<22 2.22< 

2222< MW ~ 

2 ~'~'2!2~ ~ W~2f ~ ~ <'~ ~ W~W ~ ~W 

22.22. - 22 *~' 22 <<<22< 

2 22' 22 2 

22 2222 /2 22<1 
22 2 << 

2 k~22222 2 2 ~ 1b~
 
222
 

p22<22 2 A 
2 ~2~AiQ 2 ~ ~22 22< ~ 

22 2 ~ 2 m U tI<~ 22 
22 2 2< 2<22 2222!2<2 n22~22 -~ 2 2 2222 

2 22. 222<2<2<.....r T,. 

2 222 12 2 2 
22 <.2<222.<2.< ~ 22 

22 WW~E~W3i A 

2< .. . 222~22222222<~2222222<22~ 

22 2 

22 2222 

2 2 22 32 

22 

24<2 

2A~2222 2< ««2 2 21222222<2 AI< 

42 ~ 4 


422< <22222 A <2< 2 <2 4
 

24422 12 2222222 22 

22< A 221 
2 

222224222<22<222222«<2222 22 222<" 2 <2<'222222< 22.2A2 A 22 22 221<2222 2 224 221.22<222222.. <41.2. 
22

222<22222<2<22<.. 2 2<2222222<2222<2<2< 
222 <2.22,42~222<222<'44< 2<<'2<<2i~2222. 22 2<222222<22222<22<<222 222<2 22 22<222<22, 22 22 2 2222 2. <2 

.2 222*2<22 2. 2 222422<2. 
<222 2222222 2 4<2<.>222<222<2.4222222222~<.,2222222,< 



"'M.7.I - W1 

40 

"",0. 1 t7 

V 4 4, 

IR~0JR*~i 



A ~2>A A~ 

AA I 

"'A -~ AAA 

'A'~-'1~A''-'-A 

~ 
4 ~ ~ 

-,A-
~-A',. 

-~ 

~4/V 

~ 

A' A 

'A' 

AAN 

A 

NA--AN'A"~A' 

'A'- ~~~"~A-AN 

'A 

A' 

~' 

AN 

A',-

A 

W 

N 

A'~ J~VAA-.A 2~A9-~ 

-' w 

'A'>~~~ 

A' -\ 

"A" 

A'N ~ 

AA< 'AA 

-' 

P 

A 

- "'A 

A 

'A' "A

' L A 

A ~'AA 

Af>NAAA 

AAAA ~ A 4 

~ w~w-~~w"# S 
~-. 

A' .A'AAA~ 
--- PA'- N~" 

'A' 

-A A 

AA A 

A'AA 

A'AA<~ 

f'A 

A

'A 

'A 

"'A A, 

'N ~A A 

A--A 

A-' 

AAA 

A -'-~AA 

A' 

N -'A-

A 

A" ,A 

-'-A', 

A 

A-' 

~AA 

A 

A A 

'A A 

A A> AA 

~A~AAA 

AA" A A A' 

''A 

111~w*~ 

A 

A 

~ A 

A 
"A 

A 

A A 
-A 

'A. 

~ ~ A 
A' A 

N A~A A~'A s' - ,,, A~AAAA'A. 'A'A ~AA~A " ' N 
'A - AAN'A'AAAAA'AAA A NA-N- -A-AA 



7 7-777,4 7,7 
7-. 7Ai i i AAA'A4.AA ! A >I;A. AAA 

44 3*40.. . . i.. 

SA %A .l 

a**A"V 

V 'AA i i i i, !i , .. ...... ......... ................ .... .. k NY..... 


i~~iil!iiA ii!'iiii iiii !~!!,iii!iiii!! i'!~!iii~iiiii ii~ii ii i!ii!ii i~~ 
A !~ii~iii !i~~~l !~ !! ii!!ii -i ii ii,~ii!i -iiiiiii !i i!i'ii i!, ~~!ii!ii!iii ~~ii~ !!~i~~~iiii , l~~ii~i iiii i !!!i 


- !~~~~ii~~ii! !ii! !i~ i~ii i~ i ii i g !!!!i~!Ki!~ii
A 
i ! i !!i ! i ! i i ' I I!, , II II ! ! !i i~i i i i i ! i !! i~~ !~ ~ ~ ~

$'AiAAAii!~i!iii!i~ ~ !i! !!!i ~!i !i !i!! ii!i**A~~~~ 


' 
!i i~iii i!i~~ii !ii!i!i~!!!!!~ii!ii!! !!i i !!i!iii ii ~i!i i, i~~~i! !! iiii~i! ' i~i~i i!,! ' i i~!ii ii!~ii,~'!iii' i,~i!~~i ~i!!'!ii! i i' '!i '!2 .i!,i~i i~~iii!ii !~ 
i i ' ' I, ' ' I' !i ii' ' '!ii i i3 iiii 'ii~ ii' ! 'i'ii' 

! iii 

~i~i 
!iii~i!!iiiiii~iii! ii , ii~~iiii l ~ iii ' ~i' ii i i . . Jiiiii!iiii'i~ ii~i~iii~~iiiiii~i! ii i ' i ,i i! ii iii! i ,!i'ii! ii i i~~"i 

~ i~i!~~iiii~!iiiiiiiiiii~ii~~i i~i i !!iii ii~iiii~~ ~~ii!!i!i, i'!~ ,~~l,!~ ~!!i! iii~' '!iii i~!!~ii~ii!~A I I? i i !! iiiiii iiii! ~ ii, ~~ ii.r !!i!ii i~iii!!ii~ 

to ' . . . . . . . .. ,ii !~ii!,!!l ii iii i ii i, i ii !,,!!i~~i!!i~i'~i .rA.A. 
(A iiiiiii~ii~l~~ii!~ ii~ii~~~~ ~ ir.A.,A 

iiiii~~iii ii~ 
AVAAAYi.irAii!i iii !ii!i~i , i iii 

i AA.44LA. 



I fill ! IK , 
q T vl 

I*A~~~~~lpK 0 f0 ~ ,4v~ W ~ oAp 

IK!K! __~** A#WA*4 * k hwVA 

A* I% 

w~poowo 4At*, 41MikS 

TUtw*14040*0*Wj 

'Af to 

t .K&*, 

4 

04 

U 

040Sj* 

#"A%*#*A*41 

vo'*4tw 

ty 

oA 

r4&* 

v**fw"*4 1A 

o 

wW 

*&o 

* 

*0 

K4 

*#*l** to I4 



>1' 

~i~KK~ ~KK" 

W~K 

4. .4 :2 i. 

;i~?~K KK~' 

KK~ ~ 

K' 

~ 

~. 

4. !K4 - ~*.KKK~j 
4 

K. 4 

, 

4 

- -

. 

~K 4-K' 'K 

~ 

}K<K ~ KKK ~K*~ 

K
4 .

K~TKKK~ 

5K~K. j;~KK 

"".4. 

KK.~ 

~ 

- 4 

4 

4; 

K 

<K~ K.' 

K K 

K 

KK 

K 

K 

K" <K 

K 
"K 

K 

K. 

"KKKIK K 

b 

~1K> 

4. 
K."'K 'K 

~K'KK 
K'4K.K 

K K ~K4~ ~ 

SK 
4 

* ~
 

KK 

'K~~K4<. KK, ~K 'KK K K~ ,K 'K K 
KKKK K K K K K K KK"K K" 'K' K.~K., K", " K .4 KK~K'

1 

KK KKt' 'K' K'K4 



VVVVVV>~> 2:-~V K-V ~ 
4~V2K2VV ~VV. i~jfVV~ 

--V 

-~~- ~ A'2VVV ~VA~ 

~ V~VVAVVV-VVVVtVpVVAV'V.VV.V~VV~ 
V 

~VVV-V.-VVVVV~VVV 

4 ~ 2 ~ ~~AV~~?VVVV V2~VVVV~VV2V
 

*§:~:'i; 'K- ~ ~
 

C 

~7V2~V 
2 
AK-VV2~V, Vj~V 

~V- -V ,~V V4~-~ A 

V~4VVV: 

K'~. ~ A'V-V-'A 

4.V~. -~ 

V~VV~VKV V-V 

~V
IV4VVA--V 

VA-V V-V-V V-V V 
VVVVAVVV-~VV V 

2
V&VVAVV 

2 
2VV 

VVVV<V -A V 

V '.~ -V$,~2-w 
22' ~22'P~ 

<V 
5 

sss VV-VV~~2VVVVVT iVi 

VV Vh V~2 

V 

V V ~ VAkV, 

-, 

V-V 

24 
2A2~V 

~ 

VV~2~ 

I 2K 
<IVV" "X 

V V 

2 K-V 

VVV' VV~V.V ~55~52' 

4--A- V-V 
< 

2 ' 
V2'~VsV 

2 
~ V 

~ 

5-V>VV2-2V 

~V-V A 

V 

125 
-'-a 

w ~ 

V 

~ 

V~~V 

V-A 
____ 

~ 

V V 

4~V 

<V 

V ~ 

~ 

V~VV~V~V~V5VV ~W ~~'W 

-- V 

5-
V-V-V 

V V V 
22 V 

-VVV V 

V V 

25- V 

K
2 

V V V V 

4 
V-V~V 

> V('V 

V V V 

V V V 

-V 

~VVV 
~VV 

j~V 

V V-V - -

V V 

VA 

~VA 

55- V 

-V~. 2 
VV V 

22 

A 

25 

4-

VV~~ 
2 
2V 2V- j 

VV 

I 

~ 5V1V(VIV j 22' 



t a 
10-A ke#4Ci4t 

04"P 

p*0Wfw Or 

40W*WJF I w 



*4 CUI144 t'eCO'"'414 -- The- 4 

fr0 boUPs)V4~k trw*e -

tttl 0140YotI*1 

91w4#gtiw 0*t*h~ *IJm 
pU*gtV 

-~~41-4'to 

*"4001 W"414**W*1W Ob*0Of 

y 4 for oopwI ts""Ob'"we 

WW V 4w. " o t 
t't4-'-

*4*44 



..- ;I'. ; 

4.4~~' 74 

-1cloanoth for lis of 2POO1* 

4f;vs 

4 ----- - - W -1 # # I'~ 

i0"n"4is,O"mumrU 4W0upr4VAf0 

**0#1,0<tO4a 

Ow exir044k~q( t,#u 

-4t. 

$sf 

.I 

-'4'.,,,t 0-100 1 " *# o # 

®rt 4 



RI, -1- Al Fl 

Th*~~~~ Ocsdo alI12'rlkro 

Int cwrc 

33oi 

wr 

SkI 

only3,r14 

Joft 

~i 

r3 ''1 

'I 

wit 

t~ 

in mApn i 

o "31 h31C 

4 0 ',I#ff'C 

colgi" 

edm 

I-IA#- 01 

op"Me 

0 

p*# 

tops 

l 

4 

ott, 

j 

st, 

rMt 

0 

WI 

sti 

fr 

i 

*1 

XI 

t111 t* 

" 

o4tj~ 

4#44 

,I 

I'-

* 

A 

o 

,% r 

A 

F 

to 

I 

o416* *of 

"-* 

Imi04P44664 

a 4.4Wr# 4$ 

4*1I3~f lof- ja t4#33- At It# 3, 

#04o o 0- 'I 



lr f 04A.o f
AwsjVA-A 

#*I..-4**I . A U 

a* a04 t*0itfwf oot 

h04*ekAA~~# 

f##j~ 

ow, 



A- '~AA 

A'~'A~' AA,,,, ~AA~ ~ A A~<~ ~~ ~3''U '~, 

"A A'A'A'~~A' ' "A. ,j 
A~ ~ ~, i,,,, AAA~AAA~ A 2;A ~,fAL~A4V '1

A~A,, A'~A. ,,~AA,,,A - ,AAAAA~A A) 
A' "A 'AAA~ ~ 7 A~AAA~A~ ~ ,A~ 

"A~A7A A ~ "A' 

7A~
 

A A~A ~ ~ 'i A,, AA'AA 

AAAAA~AA A A 
jA .~ ~, 

A ~ 

4AAAAA~A.AA tAAL~At~A2AAAAY ~ -~ 
7
 

A'AA' A~ *.A~A,~ 4 A~A A'AA,~

4


A .AA 

A~ A' AAAALAA A,~A' ~A AA7 <"'LA 
'A' ~ ~ A' 

A' - A ~vA 
2
 
AAA~. AA'A 7>
 

'A 'V 
~AA A4' 

4.4"'

"A' "2 

"A~II4 ~ 
A ,~ A 

4'A A 'A 

A'~Ah~ 

A. ~ -~ 

A AL'\ 

A., 

A ,,AAA 

AA 

AA 

4' 

LA 

"'4' A 

...........................................4
 
LA 4~.

A -- A 

A' A> 

A '7 7 

A A
 

A 'A

4A') 

'A 

A' A A 

'A 
A7A 

A,,4. 

A 
- A, A,, A'~ AL 

VA 

A 'A
A, A A A 

4'""- 44 

Af ', A A, 7 
AA 

4
~,AA,'AA'A'A'AAAA - A~> . . . , .. -- A 147 

A ~ L1,<~,'A"A A 'A- A AAAA 
A'7 A ~ A{A' A> LA'A A, A 

,AAAA,,,,AA,~ 'A -,,AAAA A' 
4AA4,,4A AAA A~ AA ,,~,,,,, 7Lf>~,A 

A A~ A'A.A) A , " A, A~A ""A'' 'AA'AAA 7{'7~ 'A4 LAA ',,
4 4 

~ AAA7~~~ 'A 41.A ~ 'A7 <,AAA'AAALt"'A JA A~A A,~ 'A,, A-' A 
- A <AA AAA,~AAA tA ~AA A~A)'A)7 A' ,,,,,-,,..A,. A A,,AAA'AAAAAA~AA~A~ 4.~ 

A A A 'A AAA'LA"A; ~A A ~ 'A A4, 

http:4AAAAA~A.AA


Apo~ 

00* 

AA dAt AAVApA A40400v1#t" 4-r 

J'A~AAA' j*~sA 
Amp. '00

4"1160 Wof oA;*4 O 

AAW ,AAW 

*w 04 

4"A A7 A w t 



'4 55 

~I'~ '4 
'4 4"'4*,~~ 

~v, 
5 

> 

~ 
1
'4p ~'s,.' 

,,. 

~ 
,,.p~ 

~5 

9 
P 

54 
5s'~ 

4 1 

'VA ~ 

-

4 
5454,

4' ~Vt S 
PA~ '4 

'4 5 4 
'4 

A 

5, 

5' 5 5 5' 

45,5 E'~ .55 

4 'V 

~ 5. ~s 44 ~ .- ,,..-'55 . A 

-~ ~ ~, 

~5,44s~ 
~.-'5,.A. 

5 

,:~444V4.~54~555,5 

~55 

~ 

I 

~,p's ~ ~ 

,~ 

'5 

,ssssi..,' 

~ 

5, ..,, A,.5,,.s 

'5444A 
'4AI4' 

,.'4.,.As' 

54 

1"' 4; 

5'-.5, 

545 

5'~ / 
55 

55' 5~ 4 

~sj 

54 .4, 

4 p 
4 

*1, '~4 

I~t S 

5,51 ' 

45 
1,. '5 

-, 

'1 

i?5
5,.

.45. 

-

I 

'4 

5.5* 

I, 4 

1'"~ 

-.55,. 
1~A,. 

44. 

55 

V 

5" 

~55 5 

II
A 

'44..' 
4,. 

SI.~~~ 

11 

A' 

54 

4 

'.5 1 

55 

"'1 

'455.4 "5" A 

1 .4 

s 

s15"I515 54 5. 

11 

I' 

s 4 / 
5455 

5,5 

554 

4A4sI 5 A4444 

455 

,.,.'I.5..,45~ I'A ~ 

155 

.54.*54.~' 

555454 ' 



A ~ ~ 

4 44 

44 ~ ~4444 

4~4.44~.~44444 ~.4 4 

lr~'~~< I ~< 

44~.444
4
4J4~. 

44 ~'.~'.'.4$4''.4444.' "''.4 .,--4 "'-....,-- 4. 

4'. '."., .44 
3'..'>~444. 

-'4.4 

~. '.~ '.'. 4 

'.44' 
4 '4.'.4 i}'. 

~~'' ~ '''4'. ''4-444' '. V4~"~" ,~ . ""4.''. 4. 44 

44~4'44~444.'4".' 

4 4 4 . 
'. .444/'4 >g;444.44 

4' '.444 .. '. <. 

4. 44 

444 4.4 

444, 4. 

'444. 

444 

'. .'A 
4 ~ 

'4 

''-4' 

~4444 

'.4,' 

4,44. 

44.4 -i 

- '4 

44.'.4 

44.. 44~44 

U 4 
4'.4'4 

I 
44.'./4' 

44'. 

. 

'4'. 

4444 

44-444, 

'44 

4 4 

A". 
I '--'4'-' 

4 

~ 44'. 
4'.'. 

44 
444 

,4.4 

4 

4
j 
44 
4~~ 

4 .4 

4

4 

4.4 44' 44 

'.4444 4 

444 444. 

44' 1 

'4' 4 4 

-4 

~44'4~ 

4 4. 

4,7'4'.'4. '.~ 444444 '. '. 

4 

4~4444 44 4 4 ,'.44 '.'.,444 

, 

44 

4>44 
4~44.'. 

44 

4~44 
44. 

44 

44 

~>'444~ '.'.~ ~'.'.>4 '.44 ~ 444'44 44>4''."'. 4' j4>.4 4 4 ,4 '.4. 



,
4
333~Y3*~3<33333 ~ 3-< 

~3~333~333..,333,~3. <j) 

*~'3333~~ ~ 

*3-"--<3'3,,-< 

3, ~-'~ 

3 33 3~3 3~3 

334- 33,~3<33 ~3~' ~3 ''r,3' <3~'33-~P,3~ 3~ >~'i3 ~A~3~3333f,< 
~ 

33 

~~33 

~, ~ 

4 

33 33 

333 

'3~-'3V-> 

3, --3 

333 ~ 

""'[~~"'-~'3.~,..,433 ~<33~4 

2< 

3 -;~-~ -33 3'3 3'"'' 3 

4 ,«3<~3,< ,j3 

~3'3 

~33-33~'3' 

33" <- 
33 

'-3 

'-3 

3< 3 

-4< --. 

1 
-3;-

r 

3 3'~ ~

'3' 
3 

3 

3 

333~< 
'-3 

3-3'

3' 

-'3,3 
.33 

3 

33 

3 '3

-33
33' 

33'-'

<'4 
3 3,33 

«33, 

".3 3-, 

3333 
"3 3' 

33 

3-' 
'333 
-'3 

'3 
3 

3

~, 3,33 3' 

3; 
'33' 

3 

34- 3

3' 

3~3 

'3 

4 
33,33333 

3333-3"'' 

~3333333. 3 

3 <3-'33; 
3333.3'- '3 '"~3-'""- *'"3).3.3..%.3'-33'3'3' 3 '~ ,333 ~'<-4~' ~ '33-33* 

3;3-33333'3'. '33 4~33A3I33~j ,.3< 3,~ 3333 

3' 3'<33~33'~' 3333 3.~ <'33-'**' 3 

3. 3-'3-,~3, j - 3,333< - '3 3< -<c~ ' 3' -~"'~~' ' '3'-'33 3--' 33 "333 33~~ 3 '-33 3,3<-~3.3;'3'333,333333'~ ~< ,,, ~3~'' '-,33, '3 3~3"J3<33 ,<'~ , 

3 



Oft *P 

__ __ __ __ 40.__ _ M-__ 04 04 __ 0 *I ___0_ *0 00 

41w 

-4oow 00 

0owAw4 

WWI 

114 4* 



.............
 

--- 55-m .,---. o ll 

'-S 440 46ow Pi'' - A 

lioo lo -* 0toO 

,-5-SS-r--Sr-'.#40 

.5",,.-

'2 55 

40 

-

44W*A 

##4*0A 

4 

4-W 

*SrWo o 

0"4 

4" l-0 

w4W #' A 

5.5.> - P2> 



-V '1 I -- A '<VVV 

'C ''V 

* ;~;:~~ ~'V:22VV1~"V~t""~ ~ 4~~V~V4V V ' 4~i~ 
'CV (~VVV'C-~~-~VV~-" ~V" 

k'V~*-->~&V4V 

V~~WVV V 
V 4' 

V V lVV~V2~'VV 

4.-

V 'V 

-V 

4" 
V V '~~' C' '"

-; V 

A-'- V-""C-'~ - V 

V4~ 

*1 

V 'V 

V V 
VV 

CV C 

V'V 

V 

CC'~ 

V * 

'V 

V~V 

V, 

'4'-

CV 

.1 4 

1, 

'CV 

V. VAC 
'-'C VV 

"VP 
VV V 

1 
V 'CVCV VCVV~. 

V 

VVC'V 

V C 

' 'C'C 

. ~-V 

V 
*"' ~ A'-~ 

'C" 



All 

' 

,} :AA i!i ? A~~AilA , : , iii ''' 
 ill 

40 o 

At"T 

"AI0A-A 

£'A-Ai! 
 ~~~i!~ iii!iii :
:!! 


440 
Ai
 

iS-A-I-A

I 

~ 
;!i 

' ;

A iil 
! 

i : i! ! ! i! , iii ''' ' A : ,
 

'Al 
, 
 i ! ~~ :i ~ 



1 fr -ml WR If 

A~ ~ 11 1 Ia~ OR-~~a~''~'a2 
~>~a, ~ ~ ~r. ah.i~--:a~a~~-~ lk

."** qao AW,0 

'a'---., 00 

oft *Oka 0# 

a'-''.Also 

Macaow 

ar~~Aaw ,a 

i$K 

(a).'v 

4a. 



;;~i u;~
 
~V ~'~S4~ 

.s ~ ~w 

p -A i .. ~ 
4 ~ 

-~ ~ 

~ A 44.A 4~V 4:A4:A~A~?~51A~1lA4.jA1 

.4-4112 4421% 
A4IA+A~>A 

.. +-~4'~4 V4A.4~-AA1A 2A~ Al 411~41441j~ 

4421 

~)A 44~A 

2.4.44 ~ A-4441141.4.A 

~ 

>24 >4~2
 
4144 41 ~' ~ 44~41 A~ I ~4S4 ~
4 

4~~I P.I1AII -4 24 414 I.4A;41A) 1% A 

V~4 'I 

.4~. AIA4A 
4 

.I.44..A4 

1' 
I I' 

4 -~ ~ ~ 44 44 .,~41.....2441 

I 444132+2 4 
'A 441 

4 4. 44- ~ A 41 ,~.4 

~.44A 
244113 

I .44.43~ 
'-'4-4


4 4~.. -~ 
41 

~ I A-A-... 

42 41 41..44444 4 44 

~1 4 A 4 4 
4-. 4 

A4'. A 

A44414 

41
 
IA 4 
 44 4 

A~ I
4 4 

2 

~I. 

44 4 

4 
"A ~-.44 

44 

~A4 
'4 4~A

44 .~.- I 

4.13 

44 

-K 

4 
4 4 

4 A 

A
 

IA 

'I.4441' 
*4 

44-4 

r14

~4A4 I 

4~444 
*414 

1 4 
12 

441 . 4.4 2'"4 1344 j 
4A~ - A Ag.~4..AA . 4A 4 4 A A~ -~ 14- A41 44~A4~~A 

4 A~4 44 14 ~ 4.441 .. ~.I~. 4 
44 1 

I -~>A4Aw44 .74 ~"4 21 14 4444' 442 4134' 41 '4 
4A44A444) 4 4 ~1 ''.+441 1)444~4'.4144 444411 4A

4
4A 4 44 4 



4 ~ 

4, ,p~ ~ 

44 .4, ~,j'44'~z~7 ~ 4 'Y?'~'4"'~ 
4~ ~ 2.A ~ ..44'*44444~ 4 ~4 

4 4~4 ~ 

4' 4 444,4,44, ~ .4. 4,44 4. -. U.-,',
'4,44, {~ ~ 

''~ ,4~~44'4~4 ~<~> 
- ,, q~ '~.. 44, 


*4~ 4~444S444Q

~ P~<'1 4 

~ '4 - 4 44 
4 '.4. 4,'.'4 -4.4 4,4 '.
.44. ~44~*~44, 444 

4 4444.44&'44.4.44.44,., .. 

444...4~ 44(4 

44~44444444~4.'44''4' ,4 444,~4..444,4444444444.4~4~* "44444.';" 

~ 4
4 4444' 

. 44>4.. .44 44 .44444. 4 .. 44...'.444.44444444>4.44A.' ~ 

44', 444'414 44~a~; 444>44444444.4,4444,4444444.4. 4444. >4444.. .4444. ~.44..444 .4., 4', >4 . 

~44~ 4,~ f 4>4,4.4,,, .i: ,.444,4,~44444 4; '2~t. 
~ 444,44~44 ~44 

.....................................
44.,.,,,, 44,,,, ,,4 ~ .4,4,44,4 

4.44 44 "4 
44~(444 44~..4..4 4 4~4444,44 

44
.4444>44;, ' 4 4 

44K~,,... 4~J ,~ .4~4,'4, ,..,
4, ~4444.444,44 44 


"4"' f~~~4>44 .44,4 4444~.4 
 4 4;;~ ~1' ~ ~,,4 4444~44 444.4444...444~, .444 

~;4~4J4~44 444,4444..,'444 444, 44 44 ~ ~.. ~4444'444444.4 '4 .44,44 

44; '4, 4.44.44 ~4;44~4 .4.\444... 444444~444.444.~
44~44. 

44 .4 444 ~' '44~,444'444.4.4,4444444;..<4. . ,,4444 .4 44~4,,44,4~ 

~', 4;44>4i~,44!' ,~. .,~ . .' <'~',' .4; 4' ~44444444.4444,~4..
4 ~ 

. ~44,4;444;4~''~' 1.''444,,~4(;~ '4(4444 

44' '.44 4 4'~4 ~ , 4,~44;4j4~, 4444.4444.~... 4~.~444~.44(44444?>'4' ~ .444 ~ . ~'444b 444,4,4,, 
4444...44 444,4444444 


,..44.~;.4.4.,441'1414 
 ~4~(4 4444444444.44444,44,4444,"4444,44'444444' 

.4.4444 ~4444444
444 : 4~3&4' 444 :~44~ 

.,,".4444.44444,444.44.4,4~.444~4
.4;, 444.4~~ 4,4444 444.4 .4 444 

4
 
.;j4 p4 p4 4,4.,.444 44,44.4, 44j 4444%'4.4 4 44444 4444444 ~ 
.4494444.4.444444 4444~4444. 44444.4.44444444 4.4.' 444 

4 , 44 4~
444~4~ '4' 

4 '4.4444444.44444 .44.44...444444444.4. 4~& 
. 

1~ :.44..4 ~ 4444444444444,4>4.4~44444444 ~ 4444;> 
444 ~ .,4,..4 y444~4~%44, 4444,44, 4' 

4 44444 44 ~ .~4, .~4~4444444,444 4,~-444.44.S44444444444444.4444,444. 4444 ,~ ,, ..... ~, .,4j,...4'.,.,4,4,44....,4,.',.4.~...., 

444> ...............................
 4,44444,4,4,4.44, 
.4,4,',, 4.44.4.4444.4444444 ~4,~j41.4...

.444444 444444 444 

. ~4444,,44...,.44,444.X,4~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 444

~ .444 .. 444444 , 4
4~. 

4, 4,~44 4 4 44444~4444 

4, 44 4, 
4 4 

444 
444 4 444 
4 4 4 4 4 44, 4 

444444444 ,44 4, '~ 4 4
.~44 

4 4 44~ 4~44 44 

4 4~4,~ 
.4 4 4 4 4,444 444 4'44444444.4 .4 4 4 

~444..'4, 4.4 

4444. 444' 4.1;', 444 
4444 

44~44444444.~' 

f 4,4444. 

44444,
 
44444.
 

44.444'444 

444 

44.444
 
4, ~4. 4
 

.44 4 
444 

44 
44444 4~4 4 44 

444~44~4~44444~44 
444.4,4 4 

'444.44~4 

4 444
44 4~4 4.4 

A 4 

. . ..'4444
444(4~'444; 444.4. 

44,44~4444'44.44,44,.444 

44, 

. . . < 444 4444 ................................................................... 


444 
4 i 

4,~ 4 4 

'444444,
.44;... 

4.4, 4 4 
4 4 4,444 444 4444'44'44 4.44444 ,,~44 4 4 4444.444 4.'4.44.444 4 44 444,44,4 ~ 44 44 44 44 4444.444.44.4 44 4 - 44444444j' 44 \,$4.44 444 4.4 4 4 , 4, 44 ~' 

444444444.444,4444444, ~~ .' ..~. ~ ~<'444$ 44, 44 4.44 4 4,4444 

http:4444.444.44
http:4,44444,4,4,4.44


-. '' 4 4 k 4444 ,~,,,,, j4,4'4'44,4,'4,4,44444, r~~'4 4 ~ , 4 , 

~4A444 

4, <'1 ~ ~ <A/N,4 4 44 

ji "'44' '''t 44, *44444i444~~ 

44 "I44~ '4 444,. ' j .' ' 4 p~.'~. 
4 

.- '.4''k~A4i~4 4 4 4 4 4 4 

~ 

4~4 

<4' 'A' 

~44 ,, 44444444444 
4 "'4 

.4444444444 

'44~4,4~<444,> 
.444 44~ ~44444 

4 
4 

4 

4, A 
4 

44 

~4,444444 

.4. 44A4 

4444 

N. ~ 

~4442 

4~44444S4A 

',~.4444'-4 

444"4,,44~4 

444,4 

4 4 44 
44 

44 

4' 

A 

. -

44 

" 
A 

' 
4 

-~ '4 4' 

N 

V 

'4 

~ 

''2','' 

444444 

4~444 

444,; 
4 

24 
<44 

4 

4 4 

4 
4444 

44 

4444 

44 

44 4 

4, 
At 

444 

A~4 

A 

444 

44 444 

*44. 

44 

4 

4 4 

4 

44 

4 

4 44
44 

4 
4.4444 

"A 

4,44 4 

I 

44 "A4 

44 
44 

44 4 
44444 

44 

A A,' 

44 4 

44 4' 44 
444 , 4.444 4 

4444'4~"A44 '4~ A< 4 ~4 ' 4,4~ ~ 4"'4 

4 



.....................................................
 
!iiiiiii iii~ii~~ii!iii~i~iii!iii! !iii~~iii~i!iii2i! .~ii!! ~i ~ii
i~ii!!!iili .i 

-- i~iiiii : i,i ! i i,"iA 'i: 

22!iiiiiii~ii! ~~iiii!!~i 2 2A 2'AAA'A i ,i ii!!?~ ,!i ' ii~i!i ~iA'A 
22 

i'iiii'i, i 2222.A! 2222i A<4.-t 

I i i I 

AA~.2 i!ii!l ~~~iiiiiiii2A;;,Af< 2iji~i A222'i ~i~~ i i!! !i ~2! 222>2222>2<222 22 22............


~ 224..2"'2'22AA'4*,! i~~ii 2. 42222.2 2,2
!i! i~ i~~i~, iii!
2.2iii~i!ii2~i!ii~'i~IIii !iiiii!!iii ii22222222iiiiiiiiiiiiiiiiiiiii~ii~ i! -i! 2 <':iiii~i i!! !l ~i~~i'l~~ii 222 


222222 22i 2 22)jA.2i22,2!22'' 2 A A 
22~ ' ... ~ ~iil~:iii ,ii!2AAAlli~ i222 , : i, :, :i, ~i iii!li~ii , , ,
2' ii,, ii , 2)A22)222...

i ii 
. ii ,ii~~i- !ii ,! !! ~:
................ .........U ',iii ,i ! i,,~i,, i i!ii ~~~! !i!!~ ii~ i i
. . . . i i i ii, ~ 2'i l'~ii!!~
24A iiii illiiiil i~i~l2'"'AA i~ 
:

!i 4ii li 4i~~ii

:2222 22)2i2 2 2 122'2 22A2'i~ii~iii ~!!i''iii', i !ii'i'!ii!:i ,,, , ~i~ii!!
 

: ' ,
'-*4" " '2!: .j222 i !: i ! ~'~~i:::i'!'ii'i[". . :'i!iii ': !! i : , i i i 'i 

!!iiii~!!i~i!~ii!iiil~i,!i~ii!!!i!iiil~i~i~iiiiiiiiiiii!i~~ii!!i~ii~!,!iiii!iiiiii iS~~ii~ ii~!~iiiii~:ii~ii~ii~ill~iii~i,i!iiiiiiii!! i~iiii~iii~ ii !!ili~ iiiii ! ii lii iiii i~ii!:iiiii~i!ii
il' , ! li i, ii! ii !i i~i ! i '<2.222222 
i!ii~~~iiiii!22 2'ii~ l~~!ii!iii~i!!ii'!!ii!iiiii!i~ii~i!i!i'iliiii!i!i~ iiii!i~iilii!iiiiii~!i!~ ,~ ~ i i!i iii! iiiiii !iiiii~iiiiiiiiii 


A">ii~i~ii~i~,i!i i" !2.2!!A ' Y :i% ' i:i!, 2'22 22'J 

2,2 ' :, =, 2,,~ ,, : , , , , : i, , • , ,, , :, , ~ ,, 

'
iiii~ii!i~i iiii,iii!!i~i~i ii i ! i ' "
i~ii~ii ii ii~i~l!i!?i!~i~i~i!il ! ''221 

http:22)jA.2i


-A~~ ~ 3 ~ ~ 7 7Ts- 5~ 

4,7, 

,,, -,'5.>'WOW *-.4WPO , 'i , i , S , , ,:i i , 

- - 5'- - -..... - .. .. - ! i, -' -5. 

-4W 

4<* 4 

i : ' "-'.....',,,,,,,,, ? , :,',,', . ',, p5'i 

5.' ~iiiiii ',ii! : : i ,i i i~~i ,; :, , ,i ~ 
"Ail~~ . -

<P' ~ii!i'''"' ":iii!'!i :''i ,!!i ii ," ' : ' 'ii '"'''! ': ... !; i~ ~ !iii iiii i ~~i ~~iiii~;i iii : ' "' " 

5 ' ,,? , ,, ,,' ' '"' ,', , ,,,.'", -,,!~ !!l~~i! 

5 
S 

,.555
i :! 

: ,i i;ii
i!, !,: i:~:!i 

i ii ii '!i:i!i~ii" i!i'i ~~ 
i ! i ,, ,iii! : i! ! i 

~ : ~i'l 
::i ii ; 

~ i ,~i:; . 
, 

.. 
,, -P. .•.. . . .. , , ,.... . 

, ," 
-



2 

At, 't>' 2 -i4i, 2' ,2,,, , '' !'! ' 
, ,, !,!i, ! ,,, ,, ,,$2! ,i 22 ! , ,,,, ! i! 

p 

l , '~i !,! 

2.... ...... 
-• I,' i i, ~ ! 

2 22 ' . ... .... . . ..'2...... .. .....
 
$4 i. 4 2
" i, 22 4'i!


2 4 2 i?
"' 
.!..¥.........
v ,. ..... 


.. ~'24~~!!9$ '2 -2$ 2, ~i ~i 
ii~i~~i!!! " ! i!ii i i
i!!i i! iiii!!i ! i! 


~ 
' ,i'
 

ii~~.4. i...... ' ,...!,. . . ..
~ 4.. 5' 2 >i -, 2, 7 
4 2 i, i 2 " ! 


, -!, .. '
• Y ii i i2 i , 
....~~~ ! 2 ( ji 2 1'2 . .......
 ,, 
. . .

••.. . ...,i. ... . . . i!
$ i 4 5".'.... . ! ' 
~!iii~~22.-.. 22 4.! !i i~i!i
~..ii$i~Miii!~~, 'l'2 4 .2,2.29 i ,ii ii!iii 

2 


~ i!22ii
%
i~ ! ! i ii
?S iii!iiii !i!,i!i
!!i i'% i iiil , i!
!i ,,ii !
-i?
? i!~! ~ i~i ii
iii i! 

ii l ~!ii'!ii, ii !i!ii!' 


i i i ! !,!i ii!i,! ,i!
i i,2i~ii i ii ~'~~ ~~~~~
~!i! 


~, ,,,,,,, ....',i!i,i!i~
i
4. 2 ,, ,.. ii!9C ,$2i! 
Si~ii2.2'2 

iii !iiii,!
 i!i!'i! !!
~~!~ ~ii~ii ,~!!i
i!!!ii!i!l
!ili~' ,!!ii 


42 ~~ ~ ,'~~!, i ~~!i. .,,..., ........
i i 'i ' . ... 


, ,,,, ........ ..
 iii !!i
 
,,,,
, ", ,,,,,-,, ,, iil!~i,, !iii2,
' ' , , ii, ',' i!!i ,~i ,,ii~! i~i!!i~ 
~ ~i!,i~i!',,'iii,,ii!i'i,'i!"i,i !'iii!!i~,ii,iii!i~i,!,!!!'!!!i'i!iii',,i
i !!i~lli!i,,i!!i~~i~i ii!iii~!i!!,"ii~,!!!,i!'i, !, i!,, ii,iii!?ii~ii~ 


!!i2,422ii!i!! iii~i,
,,,,,, ,
!i!!i!ii 


iiiiii !iii
'4
 
~ i fii i i,!
 

i,i!ii i , 


i i i i !! i 

ii" 


!! ii 

29,, 

, 

i!,i ,i!i , ! , iii,,ii i, i
 

! , !!!'!~ ~, !iii, iiiiiiii', i!, ? i! ! ! i' ~ i i 


22 


!iii 
$,2i $22' i
~~ 

~i 

2229 2 


' 

~, 2 $$)'2 ,,!'! 

' ' 
' 


i

? 


21 


, %
% , 


2-2-% 

2i 


22 


9 




494 9 4~4 99 '99 
~99 9~9~~4 ~ 4 92A9j2f 99 4&~A 9~99 9l'9Ai~9 4~94 9 

4 9 ~ ~ ~'r~w~ r ~ 
.J , 99 -9 9 9~<9 4"4

9 9 ~ ~ 49 9 999 
9999 9999. ~ ~ AA -9 

99?~9A~ ~9~4 ~, 9 ~9 

~ ~fr~ i< 99 <9999.9~9 9 94 9999~*9.4999999999>9.99 ~999~ 

.99999499~99 99'9 
9 9. 

A 99999.~49 
924~~in~~ 

~ 
99 

49 

- ~ -A-; -, 9*99.9~~~9~ 9. -<99999.9 9~-.A~~ * 9, 

99999.9~99999 99r~ 999~ 999 99 ~9999 999 *999 - -

99994999 

~~99 999 9 9- 9.99 

999-999 - 4 99 

49 999 -~ 949 

4 499 
999 

494-. 99 

99 9.94* 

9499 _ 

99~999 9< 
49 999 

999 94 

.994, - -

99 99 999 

499 

49 

49 

'4 

99999 
499 

4944 

94

99 

99; 

94 

999 -9 

'9k 
99 

999 

*99 

99 4~#99~'-9~~-9 ;$~~ <9999~49 949499 ~" 9~9 99 9 9 

999 9 

49. 

#4 99 9 ~9~~94 9 999~~9 9~9 

49999 9< 

999499 

999 99 

99 9 

4 9 9 

99 9 f~49 99 
9 
w ~ .99 

<~~9~99 9 ~9 999 994t 

9 9 9 9 

99 99 9999 99 99 ~ 4; 9-449,9194 4 49.99.99999 999.99.49.9.99..9. - 99999 994 99499.99994 9. 94,9 9.9 9999 
9 

9,f~, 999999994999999;99 99949999 9999999 9499 949 9 99 499999999999999 

94999 9999999 

- 94 
9 99999 9 99A9~ ~49< 

99 99' 
4-9~ .9 



] , . ..- > . 4,4 , >, ,, . . ,,, 2< %, +,' , "'' i ; i '' ,'<i l 447 ,>i 444i =l __4.2 i i~ '!ii4 ' 

44 4,444444444. < e.44 4 ' , -4 .444.44,4444.4.4.4 4 ! ,' 7 i 44' 

4-4.4 , - ..,7'' !!- i!.i !i~ -! 444ii 

44 4 4 ? 
f i +i , s' i '! ,,! , - ," , i i,! = 

44444 ..... ..... 
, < +', ......7 ' . .. .  7 ".... ...44444444 *.7 .,4444.4rir~ 

,i1777777] :; ;i 7, 7 .:1711 7 

4444. 
i~ii1177 1 r17 

4 ,44 " <+177:.... 4 '' ... ++'"' 
4 44;4 4 44 444 4,4 

444 ;7;t7 < <: 

47 .7'717U47t 1
 

4 ;1[ 17r;; ;:r 4417: <: , 

; 71 +:!; ' :!77 + I; ; ;7' ,, 7,7 71; 7 7717t:;,,4444 ] i 771] 7 7........ 
 1";1 L -4 47r 7 

:7;';; f 11777]1 

,444-4.,4.4.ii+ 
.i {i!7 : .?',i,:ft~ ~ . k c,7:€,7 

4 . 4 7 7 7 1 : 7 , i t { <; r 1 7 i : ; . , 3 r s < ; ; < 1 _L I , i T . . ; ; ( , . . " ' 1 7 7 . : ! { ; J ; 7 7 7 . ; : : i i : r 4444 

.4.4i $,-i1! 
,17;7

" = , i . . <, , 
77444i 77 ,;it~ 

71717 'i 
. 

, 7 ;7 ;1 . . 7 t 7 i i"tD ; .......' 
.... < [r ... + c,;... . . .... 1¢ ] .77: 7 ...... . 

44 
4......... 44.: ......... 
 ...4 4 i777{,77 7707: i 4 

44.4 ?° 41 ; 77:;; 7 : ;744 
444 

. _.4._4 

4.4_

http:444-4.,4.4.ii


7777 a 

*iA***, - IWa a ** >a0*4 

~ 4' - 'aa"wooa \ 

-40a, 

,4aa40~ 
aaato 4a -' a ~ ow, 

~~~~0 -"<'aA 

~ ~a aaa~a a b'aaaaa~aa-aa'aaah49 

"4"'-A' 
;a,"a'aa*aa-aa ' MW 



4-10 

K* o .'- ...
U-II!:II! 


AW''4 

141 



-- 

44 [2,,- 44~*4W4 ~~2-' 4.44 y~t' 
pA b-A-- -4, 444 4.4 5 ,-. ~ 

4 4 

p ~4£. -44~--. £j '4, -~
 

A 5" 

44 ~ 44 

14 444 4,4 

sit'- -t 4W. 

.444~5 

-tW4 
.4k 4." 

,1 
gr44" -  --45. 4
 

44 
 5 
-4 -4 

4 4 
 5-44
 

4,
 
45 

44 -4! 

44 4 

44 

44*- <54. - !14t4*#44# 

-~ ~'44.4 

1 
4 4£ 

-- 4 4" *' 

4 

4-4 

4 -~ 

t4-544 ~5. 411j r 4, 

2- , - 4$ 

_ ,, ~ ,~ 
- 444.44 4 -4~  4

4-. 4, 
4 -~ 1* % < 5' 

44 

4 4 4 , ~. 4 A 4' - -4. 

£14 4. ,4~,4 A -

4 -4 

* t t' Kr ~ 4 £ 

444 -4 

-i 

-
4 -
- 4 

j<j 5 i14>~j4 ~1->-.-, 44 44>, ~ <2' 444~ A ~4 ~44> '2; 544 ~ 

-44£ 
4; 

4 h-s 
4.44, - ~4-4 -445 

44- 4 



'4..4 

44 4o 

'.434w 
-4i44" 

4ow 



4< 44 '?~t' ,'t~;4.44 44 2 '~4%'.47q~> 4 <44444 '444 *44 <'~ 444 
44 .444 4 4444444.4,

4444. 444444444.4 .44 ~ ~"' 74 t 4*< 4 2 4 444'4'' "4 ~' '44*' 
"42 {4,., <' -~ 'b 44<4 

2 5' >~!4:'- -~ 4 

>444' 4. 

.4444<~ 

~' 424 

~427. 
<44<4.',, 

4' ««4.'., 

.4 

4 

4>' 

4 

4, 4 

4 

4 4- 44~ 

44444' 

<4% 

.4 

<2 

.444,... 
'44 44. 

"~1" 
4..,'.. 

44' 

<44' 
44. }~
5. ~ 
144 4 

4 4 

'.4.54.44. 

4 4",4.4 

4 44 

4'' 

4 
'4 
"".4 

4 44 

44< 

44 

.4 4 

44~ 

-t 

4 44 

.44 

4' 

4 4 

444' 

-r 

4 

44 

.44 

44 

4.. 
'4 

4 4 

4<4< .4 

4'4~4.. 

44 
«4444<>"' 4~44 ' 4 4 

- 44< 
4.44~ ~<' 4 , ' '~ f 44 .4 44:4 4'4<ffif < '- 4 '4<'~4 

7.44< 4 '4 '~' 4> 4 
44' 

4.44 <4<4<4" <<.4 '.4 <44 4~444"«4' 44'444~..>44 <44 g3'2'.t<4" 4 4'.. ~> L*'...''Q~ 444'..... .2.' > ,«4" 4 "'s 4444 4 
4 '< ' 44 



~A-A~z2AZ7t2V 
A-4 AVAA- AA-A"A-'A-A

A- ft At V-A-A;AAAA-A-
A-AA- 1 4 IA 47 

- V A-A-A A-A-At 4
tAA~t (A-V ThA- A-A-~<A- A- 4-

V ~A AAAA ~ -- tA- A AA -A AAAA-AA-A-;A 

;V ,~ AA-~AA~V~'A4 4 A-AA-A-A-AA- Vt 
tA-AAA2tA-t4 A-A A 
tA-A-At 4 1 ~ A A~AA-tA-A- ~ ttA-.AA->AN A-"A-AA-A-'A-' AA-A-A4 / A- A An'A4-A A>445A-AA-A- j A-A- A-i/ft 4A-tAV AA~A~A~AAA-AAt 

- A9~t$%4t~&A- 4-~CA-Th27A-'A->A-~ I AAAA-A 7 b ~ ~+~Wt~ 
-A-VA--ft 

A 
'tt tt A-ftAK>V.. IA

4 'A-A-c-

AA-ttA
4 4 

tA A-A~ A-IA. A A-A-A-A

~A-A4jA't A-VA-AAA A AA 

4<47 
AI:~A A >A-A-(VA 

A-
A A AA A A 

4- AAA-VV 

II'ft/-A 4 A A- A A 

A-A-tX 
A ft VA 

VAA-A-AA A 

~tA-49(A-iA-?44A4VV 
A 

A-A. I-
A-. >AA-AA>A-A-A-AA-A-AAAtAAA-A-A 

A-A A 

7-4 
VA-A~AA-A'4 

A 

AA-t4A-A-AA 

4-A- A-A-~-A 
VA-tA

VA-A--
0 
A--t-  4Ah

47A~ A>A-- -A 

<(A-LXA>7444< 

AAt~(VIAAA-  ,~ , _______________________ 

A-A-A-A-A-A-~AAA-AAA-AAAAA-A~~A- A 

V~A-A
44, 

A-A-V14.44 

AA-A~A-~A-> 

44' 
4A 4 

A 

V A-

A-

____________________________ 

A 

-A -y At A 

A-Vt4-

A-4 

AA

A'A-,t 

j 

AA-A-AAAAA-A-A-~A 

A-IA-A-A-C 
A- 4-

VA- A A-

A-VAt: 
A-A-A 

A-A
A-~A4A 

A-

A-IAA4 - - - -

4' - -

A-A
-V 

A-B 

A-V 
At 

~;J :Z2f~ A- A-A 

A-A-A-

VA- A-AA A A A-A
4-
A-A-~ A-

A-A

4A-

A-
IA 

tAt 

AA-A-E 

- -

A4 
A-A-~ 

AA-1 

44 A-

V 

AA-A-

<A>< VA-A 

A-A-A'A-I(gf~VA(AA 

A tti-A-A-A-A-AA-A-VA-A-A-A- A-A-A ~ A 4 A 4 A~A- A-t$A-A-A A ~Vt \At ~ A- A A AA- A4 A-A A- ~ ti A-ttA-t 4-AA A-AA-A-A-A-AA A- ~ A-A A A-AA-A-A-AAA-A- A-A-A VA A-A-AA-tA-IA-A- A-tA- ~A-A-A-~A-~ A-A-A-A A-4AA-A-tA A-A-? ftA- A--

-4 



i+
 

.'>
' 

' 
.. 

=
 

" 
.', 
' 

' 
, 

" 
' 

' 
.... 

'' 
4-
" 

, 
'

4 
-,i 

i 
: 

K
 

-

I i 
!,L

!II,' 
!{:I,'",,.I,

I~
iI I(IK

yK
 I'! -K

 

. 
-

. 
-

K
 

i 

p-

i, 
i, 

-
?i>

, ~ii!ii;!i!;;k 
+

 
'I'"" 

,¢!W
:i i 

d
K

 
<

i 
-- U 

;'K
K

K
K

I'K
; 

- K
 

" <" 

i 
£11 

, 
: i<

 ' 
i

i=
:i,-:!111

. .. .... . .. 
!i~ 

#
)iiii~

i
-
..-

. 

iki-,.;~i 

-;' 

i4 

' 

I i : 

I--
;ii 

:~ 

K
 

-

4
"
 

-<
! 

K
~i 

;.-y-i 
i i 

' K
i-

j 

I 
!
i
~
-
i
i
i

i
 ?
 i
=
;
! !
) i ;
 ]
 

-~ 
I 

K
K

-.-K
K

-K
.- ) 

~-~-
~-

-5
 



~
 

>
 

4
4
~

4
4
 

'4
, 

4 
,4

, 
4
4
4
<

 4
':~

4
~

4
 

>
"~

4,~
 ~

444'~
' 

~
 

~
 

4
 

~
 

~
 

S
 

4 4 
~

 
~

 
4
4
* 

~
''~

 
~

 
~

~
f4

~
4
 

~
4
4
 

4
~

'4
4
4
4
4
4
 

4 

4
4

...' 

'4
4
4
 
4
4

~
3
4
,~

4
 

-' 4
4
 

,z~
. 

~
. 

2 
~

V4 -4 

~
. 

4 

4
 

44 
4
4
 

9~
4 

44' 
4~

 

4'~
44444444~

4,24i' 

444,44~
4~4: 

4
4
 

4
~

4
4
4
.4

4
.~

4
4
 

A
 

* I 

~
 

a
 

I ,~4 
.. ~

... 

U
 

4
 

1 ,,.. I
I',~ 

4
4

 

£ 
14 

1.4~
4.4 

<
"4

4
')' 

4
,4

 
4 

4
 '1 

,4
~

' 
.4

4
4
 

4
4

 
4 

4 
'4 

4
4

4
 

4
 

''4
 

1 

iii 1111 
4

~
4

4
 

'4
4

 

.4
4

4
, 

'Vt 
4

 
4
.4

 

4
 

4 

4
4

4
 

4
 

4
 

4
4

 

'4
4

"
.444 
4

4
 

4
,4

4
 

4
4

,4
 

4
4
<

 

4
4
 

'.4 
-0 I 41 

*aauua 
w

w
w

.~
w

w
 

E
N

E
E

S
E

7
V

W
V

~
W

 

N.1I 5 

444' 

K
 

'4 4
4
 

4
5
 

U
''''II 

U
 

"4
4
 

A
 

*5, 
'",1

 
4

4
4

.4
~

4
<

4
4

4
4

<
 

'14 
4
", 

4
 

.4
 

.4
4
, 

4
,4

4
 

4
 

4
1
,) 

.4
4
4

4
4
)


4~
 

~
4W

144444'~
4'444"-44'4 

4
4

 



444 4"'P 4 

4L4 

4 4 "4 

4'......"...4. 

Aft4" . 

~44~441044-i 

d 

'44 

0-0 Am 

'4~~ : 

I 

''44.4~~~~~~.&o 

400 

' 

W4 

""44 

424 

'4 

moo* 

'4"m~~4'd44 

"* ±4 

44 

4 

~ 

44 

4 ~ 

4'4'" 

Ow 

k 



AW--4" AlikW~ WOW 

ow 40

woo*

40, AW *I 

m o o 

I~m aII dC ' 

''-I C >OW 

404400 



------------- --------------

PAMCULaARS 


Setting up of ' Grnphic Art I,brkshop at 1ljjjh-ttvRbcd 
Pblyftechnic. 

For condiectinp i ,brknhop on Prroject Technnlopv in 
Bcrby. 

TA F,DA pavmnts Trade to varicu rrfnmter, of p[CST,
Panels inud other sub-cr~itt(,c.,s on account of theirpaftcipation in tfw, csT" nponsomr d mcetins cind
 
conferences.
 

Expcnditurr on bntinerics (This Tncludcs: 
Pent of the Office Puildrin, Telephone Charges,WLater and Electricity Charpes, 1,:is of Staff !)ndaily waigcs and other miscellancous ';y.nrw!n. ) 

Salarics and ,llcances of Offic,',r,: and ctaff Ind
contrihutiorn of CS1, on ll- rics. 

Total 


')7
 

Irr rXP"MflT fVP 

P.r.P;.J2,70 ,R72.1 ) 

Rs. 11,500.00
 

Ps. 11,500.00 

Rs. t44t4,40.77
 

Pa. 1,24,170.72 

R. 118,656.11 

rs,.15S,1l,0 57.
76
 

http:118,656.11
http:1,24,170.72
http:t44t4,40.77
http:11,500.00
http:11,500.00


9MflfRB INCURM~ By X~ NA2ZTMAL- COUNCIL 

V 

Orinization of a Winter School in Solid State Rs. 26,848,83Qena{etry at 11T Kanpur', 
~Publication of the Indian journal of Chenical .20000 

r46cation, .(A further stum of RD,80,ooo.00 w&SNJ 200,0 
released for this purpose durii, '970-71), 

blding of a Seminar with Dr S,WI, Gouge of C.,irn ,, e 5000Mellon University -- TIT Delhi a 1000 

Progrwrine of curriculum Dleveopment fcrr the Polytechnic Rn, 9,200,00Faculty in Mathematics - Pr pwation of text books ,. etc, 
stun of Re. 14,800.00 was roleased for the continuation
Of this Project during 1970-71). 

fbldirr, Of a Winter School in System Engineering Pa. 4,227.88for' the benefit of teachers in Engineering CollegesOf Southrn Region -- P.8,G. College of Technology,Coirnbator-0. 

Oraizton of a Conference on Functional Analysis Rs. 12,522.38andItsApplications at TIT Kanpur in coll3aboration 

,i ".i !i? ! ,iT, ,? !% ',::i :'!i: L'? '!7~i£7;: i ? ? 7 ' : i 7! !}4 ,,i! ! , !i !'- L! ii:',i < /< iiiiiii~i~i!i~i~iiii! ": " ? '-: 
;' ,':',-'-"5S";,', 

'iT ~ ~ i7 i , ! ! iT?:i!'::?i,1 : ,7,7j-,7t<~~iu7, -7iJ;,:T ? -
} !! 

: 
7!,, ; 

!lT ! ¢ 3i ,7 , 
-

z '?7 D ,7 - o7 4>.. 7 , : m 

7 

: 

ii 

I,# 

Publication of science Resource Latter. (Afurther Rs,grant of R9.60,000.00 was released to IT Kanpur for
this pirpose during 1970-71). 

Programmne of development of teaching equipmnrt as a Rs,
part Of the follow-up of -Sutmner Institutes at IT Kanpur 
Grant-in-aid to the Camunity Science Centre, Ahnodabad Re. 

-for undertaing Various .projects for the improvemnentof science education in (Cujarat, 

Organization of Orientnation-cum-In-service project -Rs,for teacher's from Bcmbay Mu~nicipatl Corporation Schools,
TTFR ftnbay, 

Organization of a Courne on Mol~ecular Biology of Bacer Re.s
Bacterial Viruses at the Indian 'Institute of Science,Buigalora, 

25,000.00 

750,00 

75,000.00 

211347,40 

,000 

Ps-2,091696.49 
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PARTICLAPS 

S.F'. 
TA f.-LMAr',*1yrnnts rrvide- ro 'ir'ious rrjrthj)r rf 142'P-Ild tuMid Other, !"UL-CrJMittotrS o ,flc(COur~t r~ theTr'IttetKJ'lit tfhc- I'C ;I Fr)ronc lcJ trg m (coflnfCecsj. 

T',cv-rdi-tury. on Con tingpericicn(Pi ;incu;

of Office~ Huilcinv ;Ifip)Tf('rIM Wrtm*n 

fii 


Electricity/C~r'.nJm.vW17.. ()f 2tU r ~i.
F.ind~~IJOther,Irdirxe2IJ iii, i ru~
 

5)i]iT1EE;~'ii
i~lJ~rxc.;of W~fi.r wor ).tiff-P 

J' 

K"T E lDI TtJR 

R,,20 ,6t 

s. 1,3 .91 

Pr. J , 218. 14 

15 1388- 6E2 

Rs 357 1, 
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DPDITUIRE INCURRED BY 7W MATIONAL COUNCTL 
FOR SCIFNCr CATION DURING FY 1971-72., 


PART! LARS NLT FYPEhDI'IURE 

Prepa tion of instructional materials in basic semi- Pa. 28,130.00
conductors electronics at V.J.T.T., Sombay.
 

In-service traininp of school tea.hers of mathematics; Rs. 17,000.00

M.S. University of Baroda.
 

Organization of ACS Short 
Curjsm on Infrid Spect, soopyRs, 4,168.38
IIT, Kanpur.
 

Financial assistance to Prof. 
 M.R. Rhide, University Rs. 15,000.00of Poona, for fabrication ot prototype labomtory 
equipment.
 

krkshop on Project Tcchnolopv for teachers of Delhi Rs. 10,399.85

at IITDelhi.
 

Second Winter School in Solid State- ChcmistrV nt lIT, Ra. 37,660.00
Kanpur. 

Indinn Journal of Ph'/siCs Fication, reimbursement Rs. 4,981.80

of secretarial expenses.
 

1Dvelopment of special 
tube for musurumtnt of excitation Rs. 7,400.00
potential in goses at P. E.C. urukshetra. 

Orpanizwtlon of tho, first flitioll hcat and mns PF. 20,000.00
transfer confercnce it TIT, Midras. 

Organization of s:minar for devloprrent of physicsl Ps. 9,302.88
instructional laboratorV and domonstraticn apparatus at

lIT, Kanpur. 

Financial msistance for the develorm.,nt of new teachinp R. 30,123.41
methods materials and aids for physics ediration at
Aligarh Muslim University, Aliparh.
 

rinancila assistince to thx: Corurunity Science 
 Ccntr, Rs. 47,891.82
,Ahmudiahd.
 

Interdisciplinarv Lrboratory Course 
on Enviroryental Rs. 484.90
Studius, institute of Science, Bombav. 

Ps. 2,32,543.0's 

http:47,891.82
http:30,123.41
http:9,302.88
http:20,000.00
http:7,400.00
http:4,981.80
http:37,660.00
http:10,399.85
http:15,000.00
http:4,168.38
http:17,000.00
http:28,130.00


PARTIULUARS 

RF. 


"Adaptation of Harvard Project Phyvicn 
 Mterial in 

India", Napur University.
 

Seminar on cmrativity and undermduate scienoe-

education held in FInuary 1972 at AlipArh Muslim
 
University, Aliparh. 

Seminar on speech and hearinp -- initial expenditure 

on steering comnittee feeting nt Alipfrh.
 

Special proravnm in "Activation lnalysis" at the 

Institute of Science, Bombay.
 

Organization of thu P.CS Whort Curse on the "Interpre-
tation of hass Spcctrn" held at the Indinn Institutc
 
of Technology, ladris.
 

Organizaticn of the ACS Shorwt Course on th! "Interpre-

tation of Mass Spectra" h'ld at titional Chemical
 
Laboratory, Poona.
 

Orgmdaition of th ACS Short Coirne on the "Interpre-

tation of Mise Spectrn" 
 held at Central PrW, ind Research 
Institute, bcknem. 

Or anization of a second sequential orirlntaton-cum-
inplemintation project for teaching AISTA study group
cirriculum ait Tata Institute of rundvrentla1 Research, 
Boffay. 

fHlding of Mrthern Regional Conference at Paj nthan 
University, Jaipur, for follow, up of the r"cortwndation 
of chemistry conference held in Srivngar. 

Organization of Instructioril Conferrnce tlolnpicalon 
Methods in Comutative Algebri at Thta Institute of 
Fundanerrtal Research, Pnmbay. 

Orgnization of Special Program in Flectronics at Indian 
Institutc of Technolopy, K npur. 

Sctting up of Miucational N.velopmcnt Centre it 1IT, 
Kanpur. 

I4rrPhDhR 

Rs.2.32,543.04 

R.. 45,000.00 

Ps. 11,103.27
 

Rs. 1,000.00 

Re. 45,800.00 

Rs. 6,000.00 

Re. 6,000.00
 

Rs. 6,000.00 

Ps. 25,544.55
 

Rs. 20,000.00
 

Rs. 32,735.00
 

Rs. 79,918.95
 

Rs.2,50,000.00
 

R8.7,Gl,644.81
 

http:R8.7,Gl,644.81
http:Rs.2,50,000.00
http:79,918.95
http:32,735.00
http:20,000.00
http:25,544.55
http:6,000.00
http:6,000.00
http:6,000.00
http:45,800.00
http:1,000.00
http:11,103.27
http:45,000.00
http:Rs.2.32,543.04


PARrIcAPS 

B.F. 

Publication of the First Isnue of the Journal of 
Phynics Education. 

Oost of Glv-z.d Pipe.,r 

Binding Chirp, 

Grant-ln-aid to lIT e.'lhi for the s(ttinp up of the 
Bio-fledic ld.rngincering Unit. 

TA & DA paymuntn nd, to viricus sub-ccrnttevs. 

Continpencies (This Include!: Rent of the Office 
Building, Telephone chirper, Water F,Mluctricity
chirgcc, nnd other Tfl sc,.l lanar-,us exrpnrs.) 

SaIlry ,ind illmiances of Officern ind Stiff and 
ccntribution of NCSI' on nalarien. 

Total 


W EXPhD UR 

Rs. 7,61,644.81 

R. 9,772.83 

Ra. 10t707.96 

Ra. 8,026.00 

Rn. 41,267.88 

Rn. 35,558.20 

Rs.1,27,019.08 

Pa. 68,001.52 

R5.10,61,998.28 

http:R5.10,61,998.28
http:68,001.52
http:Rs.1,27,019.08
http:35,558.20
http:41,267.88
http:8,026.00
http:10t707.96
http:9,772.83
http:7,61,644.81
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WX.TMNf .. ICUPRED BY THE NATIONAL COUNCI, 
FOR SCII.E ErCAXnON LUrtG TY 1972-73 

PARICUARS 
NI.T EXPmPDIIUPT 

Financial ansistance for the holding of -a Third! Ps. 53,900.00Squential Orientation-cu -Tmplcmentaton Project forBIxibny Cbrporntion Teach-rB usinp AISTA Study rroup
curTicultu Material,.
 

Grint-in-aid to Aligrh Muslim University 
for thc Ra. 13,800.00holding of a Seminar on Speech F Ik4,,irin,.
 

Exponditum- incurnd by 
 NCST' for the: holdinr of R. 8$143.55of a Semirkir on Tenching of Science, Vocatilonal. Cour nand Educatiornal TechNo)lopV at Indin 'tandanjs Inatitution 
New Delhi.
 

Setting up of an rducationnI Devi.loprrnt Centr-, TIT R*1 ,00,000.00 
Kinpur.
 

Finaiil ,aaint,;c, 
 for the deve1opnwnt of nr:,1i teachin, Pn. 15,390,00methods, witerina and ddr for phynics education at
Aligarh rHif1m Uniwritv.
 

Purvhisu of 5,000 copies of "Fic 
 Phynie,,ij&nd (ThmlcalDaItn". Ra. 0,828.00 

Proparitinn of instnictional i-,teria]n in banic rurrd- Rs. ?,500.00conductors ,Jectrmcnicr, at V,J,T.T,, 4rmboh, 
Financial asnirt.,nc(. to the Crmnrunitv Scitinc4! (ntre, Rn.2,00,00.00
Ahud-:Ibad.
 

Sttinp, up of th- Hir--rwdical nErintwerirn, Unit 
 it TIT, Rn.2,,5,000,00 
Dulhi,•
 

Publication of thN, 
 Indian Jourrvi of Technical R. 20,000.n0
Education. 

Publication of th. Indian Jourrvl of Phvnicr, Fducntion Rn. 10,431.Aq) 
(2nd ar.i 3rd iswuur). 

Publication of tw Indian Jurn-al of Chd-mienil R. 1?,796.84
Fducation (7th innu.). 

Printinj, of Dr'. D.'. Kbthiri'r, artlel, publiah:d in Ps. 7,925.78th, Phiynic in India -- Chfll(ng,,n ad Oprrtunitivr,. 

http:7,925.78
http:1?,796.84
http:10,431.Aq
http:20,000.n0
http:Rn.2,00,00.00
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