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THOUGHTS
Hemant Korlekar (SYB Sc)

Often I s1t alone and think,

But my thoughts change as I blink.

When [ was m K G.

My study was not easy

So I wanted to become a teacher,

As I thought he was the happiest creature.
‘When I was 1n First,

My teacher was worst

Very often she took our examination,
And for crickets she didn't give permission.
I wanted to become a cricket player,

But she intended me to become a lawyer.
When I was 1n third,

I wanted to fly high as a bird

So 1 wished to become a scientist.

But my toothless 'Grand teacher’ said
'‘Become a dentist’

When I was m High School,

I wanted to jom Military School.

But my brother said 'You are a fool,
Today money 1s the only tool '

In Ninth I wanted to become a Hero,

As 1n study I was almost zero,

But then scolded my Daddy,

‘Concentrate on your study

In jounier college, I wished to jon defence,
But my mother told me to become IAS.
Now I am 1n senier college,

And my head 1s full of thought - luggage’',
My thoughts change very soon,

Like the various phases of the moon,
Often I s1t alone and thik,

But my thoughts change as I blink

My College
Laxman Mane (TYBA)

Thas 1s the place,

Where friendship 1s made,
Thus 1s the place,

Where knowledge 1s given
Thas 1s the place,

Where character 1s built,
Thus 1s the place,

Where life 1s Iived



E.C. - Birth of an Economic Superpower
Raajnish Desal r.v.5com)
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On the eve of the New Year 1993, thousands of
beacons and bonfires were lit across Europe. The
beacons marked the birth of a new entity, the birth
of a dream, the birth of the European Common
Market. Atthe European Community headquarters
in Brussels scounts carrying the flags of the 12 EC
countries moved in a torchlight procession to light
the beacon in the opulent central Esplanade of
Cinquantenaire park. A spectacular fireworks dis-
play followed and the programme was summed up
by singing theEuropean Anthem - The Ode to Joy
from Beethoven's ninth symphony.

Ancient Philosophers and government leaders
had always supported the idea of gradually uniting
the economic interests of democratic European
nations. In 1950, at Monnet's suggestions Foreign
Minister Robert Schuman of France proposed the
pooling of French and German coal and steel re-
sources. Other democratic nations of Europe were
invited to join the pool. In 1951 Belgium, France,
Italy, Luxembourg, Netherlands and West Ger-
many signed the Treaty of Paris which established
the European Coal and Steel Community (ECEC).
The ECEC brought the six member nations to-
gether in a single, common market for the produc-
tion and trade of coal, steel, iron ore and scrap
metal. It abolished all trade barriers among the
members for these products. The succes of the
ECEC led its six members to sign the Rome treaty
in1957. These agreements established "Euratom"
to promote cooperation in developmental use of
nuclear energy and European Economic Commu-
nity (EEC) which aimed at gradually combining
the economic resources of the menber countries so
that capital, goods, services and warkers can move
freely among these nations. Thus we can say that
the foundation stone for the Common Market was
laid in 1957 and the E.C. has pursued the objective
for 35 years to ensure that a genuine Common
Marketis established, The number of nations in the
E.C. increased with the admission of Denmark,
Ireland and Great Britian in 1973, Greece in 1981
and Portugal and Spain in 1986, In 1987 the com-
munity ratified the Single European Act which set
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Dec 1992 as the deadline for ending all nontariff
barriers among Community members and thereby
achieving a unified market.

Statistics of the European Community -

Members : Belgium, Britian, Denmark, France,
Germany, Greece, Ireland, Italy
Luxembourg, Netherlands, Portugal, Spain.

Total Area : 22.6 lakh sq. km.
Total Population : 29 Million
Gross Domestic Product : 5,000 Billion.
Imports and Exports : 597 Billion and 525 Billion
(estimated)
Maastricht Treaty

The Maastricht Treaty has got the dubious dis-
tinction of being one of the most controversial and
hotly-debated treaties. Asthe E.C. members sought
to get the treaty ratified in their countries, itopened
Pandcra’s box. The treaty got an early setback
whenitwas rejected by voters in Denmark. Evenin
France the Treaty was ratified by a hair's breadth
margin, It was bewilderment for the common man
to read about the upheavals taking place in Europe
on account of Maastricht. The scope, the provi-
sions and the repercussions of Maastricht were not
known. It is hence necessary to familiarize our-
selves with the Maastricht Treaty.

The Maastricht Treaty was signed in Maastricht,
Netherlands by the E.C. members in December
1991. The importance of the Maastricht Treaty can
be summed up by the statement made by the E.C.
President Jacques Delors "If the European Com-
mon Market is the foundation for the EEC then the
Maastricht Treaty represents the pfllars on which
the superstructure of a United Europe will rest.
"The Maastricht treaty puts the E.C. on track to
achieve economic and monetary unity by the end of
the decade. The Massticht Treaty aims at preparing
the groundwork for ultimate monetary union
through stabilisation of money supply, inflation,
exchange rates among the E.C. countries.

* Targets to be achieved by 1996 :-

1. To bring about price stability and narrow band
of inflation rates among all E.C. members.

2. Tonarrow difference ininterestrates inmember



3. Tolower budget deficits to about 3% of G.D.P.

for all members. i

4. Tostabilise external debtto about60% of G.D.P.
5. Tobring about exchange rate stability (+/-)
2.25% of the official rates
* If 7 or more members meet the prerequisites in
1996, the group may sct adate for limited Monetary
Union. If the 1996 Conference fails to set a date
then it will be reconvened in 1998.
* In 1999 member states who have met the prereq-
uisites agreed at Maastricht will automatically adopt
a Common currency in 1999 leaving the others to
apply for membership in due course.

Though the ratification of M.T. is giving night-
mares to E.C. govts, it is necessary to forge ahead
with Monetary Union because to have a moetary
union to best symbolise the E.C. as a Common
Market. The E.C. president Jacques Delors said
that the setbacks received by MT. were partially
due to the looming recession and also due to the fact
that for 35 years European construction had taken
place withoutmuch debate at the popular level. The
resulthas been an "explanation deficit". Mr. Delors
also explained thatthe E.C. cannot hope to fulfil the
responsibilities towards their neighbours and the
Third World if it merely remains a Trading Block.
Exchange Rate Mechanism (ERM)

The introduction of the single currency ECU
will take place in 1999. The E.C. members are
currently pursuing ERM, established in 1979, to
bring about exchange rate stability, as agreed upon
in the M.T. There are 10 members participating in
the ERM. The members have agreed that the mar-
ketprice of member currencies may notmove more
than 2.25% above or below the official rate.
Turmoil in the ERM

To their anguish E.C. leaders found out that the
road to monetary union is going to be a thorny one.
The current turmoil in the ERM has led economists
to debate whether monetary union is feasiblc at all.

Germany has consistently pursued a rigourous,
antiinflationary monetary policy. The ghostsof the
past(1929 when 1 D.M = 1 million led to chaos and
the rise of Nazism) have always haunted the Ger-
mans. Hence the German Central Bank
(Bundesbank) implements high interest rates on
lendings to control inflation. On the other hand
U.K. Ttaly, saddled with recession, have lower
interst rates. This has led to the appreciation of the
Mark vis-a-vis the other currencies. When the
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upper limit in the ERM was reached the Bundesbank
sold D,M's to influence the rate but also issued
Govt. bonds to mop up the excess money supply
and aviod inflation, There was thus continuos pres-
sure on the Pound sterling, ltalian Liraand Spanish
Peseto because of the weak state of the economies
and lower interest rates. When the ERM crisis
started, Mr. John Major vowed to hold down inter-
estrates, stay in the ERM and maintain the value of
the Pound. The Bank of England spent nearly 20
Billion to support the pound and jacked up interest
rates, however the sterling remained under siege.
Mr. John Major called a series of emergency Cabi-
net meetings "This is bloody awful", he reportedly
burst out at one point during the crisis "It's that
damned Bundesbank”. The Bank of England fur-
ther raised interestrates in a desperate bid to stay in
the ERM, but when the dramatic interet increase
failed to stop the appreciating Mark, the British
Govt. accepted defeat and ordered the "temporary
suspension” of the sterling from the ERM, which
led to a 10% devaluation of the Pound in the
market.

Analysts say that instead of pointing fingers at
"The Big Bad" Bundesbank E.C. leaders should
understand that tempests have a way of testing the
soundness of structures and Hurricane Maastricht
has exposed for all 1o see how unprepared the E.C.
is to go forward with monetary and political union.

European Central Bank & European Cur-
rency Unit

Like the R.B.I in India, the ECB will be en-
trusted with the right to issue and regulate the
supply of ECUs in the ECM. The E.C. members
propose to establish the ECB in 1996 if the EMU
plan works on schedule. All the members of the
E.C. agree that the Constitution of the ECB should
give it reputation. Members Like Germany are
arguing that the ECB, like the Bundesbank, e
guarantced a high degree of independance from
political interference and be given alegal responsi-
bility to maintain and ensure zero inflation. Other
members like France object to the principle of
creating an ECB which is democratically unac-
countable and demand that its policy objectives be
sctand regularly reviewed by the European Parlia-
ment. The E.C.leaders have recently agreed that the
ECB will be broadly structured along the lines of
the Bundesbank.

The ECU, which is to be the legal tender in the



E.C. states after 1999, started life as a unit of
account used only for budgetary purposes. The
ECU is now used both for official purposes by EC
institutions and by Companies, Banks and private
individuals also because of its stability.
European Parliament

The primary objective of the European
movement's founding fathers was political union,
The European Parliament is the symbol of political
union in Europe and in the future will wicld the
executive powers in determining the policies and
legislations in Europe. THe E.P. works in Brussels
(Belgium) and Luxembourg. The 518 M.P.s or
deputies of the E.P. were elected in 1979 by voters
inthe 12 E.C. states. The 518 M.P.s assemble once
every month for the assembly session which lasts
for a week. The E.P. assembles in Brussels, Bel-
gium. Brussels is fast becoming the epicentre of the
E.C.movement. The General Secretary (Adminis-
tration) of the E.P. has his headquarters in Luxem-
bourg, but plays a minor role in E.P. affairs,

The 518 deputies of the E.P. are elected by the
12 E. C. states. The division of seats for each E. C.
member is roughly based on its population. The
breakup of seats for the 12 Members is as
follows :-

E.C. Members Seats E.C. Members Seats

Belgium 24  Britian 81
Denmark 16  France 81
Germany 81  Greece 24
Ireland 15 Tlaly 81
Luxembourg 6  Nether lands 25
Portugal 24  Spain 60

Total Seats in the European Parliament = 518

The E.P., though established, is yet a very weak
body. It does not enjoy enough exccutive power.
The common vocabulary that is used in respect of
the E.P. is weak, powerless and incompetent. The
working and efficiency of the E.P. can definitely be
spruced up provided its authorities and powers are
strenghtened. As of today, the E.P. best represents
a toothless tiger which can roar but cannot bite.
Present Developments in the E.C.

* On Dec 4, 1992 E.C. leaders launched a
"Growth Scheme" designed to inject more than 35
Billion of new investment into flagging E.C.
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economies. The main objective of the Scheme is o
poost confidence and promote economic recovery.

* At the recent E.C. summit held in Edinburgh
on Dec 13, 1992 the E.C. leaders reached some
landmark agreements to increase the E.C. budget,
grant Denmark some important concessions on
Maastricht and settled the vexed issue of site of the
E.P.atBrussels. The E.C. members agreed to open
negotiations withAustria, Sweden and Finland to
grant them membership.

* Work is also going on to find a new role for
NATO due to the end of the Cold war and the
enhanced role that it will play in a larger E.C.
defence plan.

* The E.C. is in the process of finalising a
uniform immigration and asylum policy to help
E.C. states to handle the inevitable influx of job-
seeking East Europeans that will take place once
the Single Market is launched.

* When the E.C. reached a deal with Washing-
ton in Nov 92 to phase out some farm supports
(subsidies), farmers in France and Belgium staged
ferocious mass protests against the E.C.'s decision.
E.C. - India Partnership for 1990's

Because India is one of the E.C.'s major trading
partners in the developing world, trade issues have
always dominated their relationship. The E.C. has
always tried to give a helping hand to Indian
industry by providing the technology and helping
India to boost its exports. The formation of the
Single Market is expected to give a shot in the arm
to the already strong E.C. - India relationship.

On the eve of the launch of the Single market a
new EC- India cooperation agreement was initiated
in Brussels on 11 Dec 1992. ECrepresentative Mr.
E.Fossati pointed out that the agreement with India
is the first agreement with an Asian country to treat
the two sides as equal partners, even while
recognising the differences in their econimic situ-
ations. This is summed up in the title of the agree-
ment "Cooperation Agreement: on partnership and
development". The business clause states that the
E.C. is committed to promote investment in India,
increased economic cooperation and facilitating
contacts between businessmen and intellectuals.
Director General of North-South Relations in the
E.C. Mr. Juan Prat has stated that the emphasis of
E.C. - India relationship has shifted from “help" to
cooperation and partnership”. He said "You oper-
ate and we'll cooperate”. Mr. Prat has predicted



improvedrelations between India and the E.C. now
that India has embarked on a programme of Eco-
nomic Liberalisation.

The E.C. recognises the need to aid develop-
ment projects in India to spced up the process of
economic development. The E.C. has financed the
following programines :-

a. Operation milk rFlood was co-financed by the
E.C. and the World Bank. The E.C. has Undertaken
to provide, through its food aid programme a total
of 175 Million over a period from 1987 to 1994,
b. Provisionof cyclone protection sheltersin Andhra
Pradesh and Tamil Nadu, flood protection in Orissa
and Bengal.

c. Soya bean development in U P, trout fishing in
Kashmnir,

d. Saline land reclamation in Maharashtra and
cooperative rural storage in Bihar.

e. the E.C. has established an Energy Management
Centre which guides industry towards better
utilisation of energy sources and energy conserva-
tion by introduction of energy efficient technolo-
gies.

f. Lastly the E.C. has committed to provide 3.4
Billion as aid to the Asian and Latin American
countries for the period, 1991-95.

An apprchension that all developing countries
(including India) have is that though internal trade
betweenE.C. states will become free, itmay lead to
trade barriers for non-E.C. countries. This has
renewed fears about a possible "Fortress Europe”.
However when the Head of the Delegation of the
E.C. in New Delhi Miss Francine Henrich was
asked this question of a possible "Fortress Europe”,
she replied that "the stones of the Berlin wall will
not be used to build a Fortress Europe. What the
E.C.aimsatisastandardisation process to promote
the unification of amarket and protect the interests
of consumers”.

Future Prospcts of the E.C.
Though the Common Market in the E.C. has

been launched with much fanfare, the E.C. still
faces many daunting challenges before a true Com-
mon Market is established. THe E.C. will have to
take many important decisions like :-

a. E.C. member states face the gargantuan task of
implementing 288 measures to ensure uniformity,
and all but 20 or so of these are now in place. Some
barriers still remain in transport, taxation and stan-
dards and these might go by the end of 1993, The
vexed problem of allowing free movement of E.C.
citizens in E.C. states has also to be solved.

b. The E.C. also has the responsibility of assisting
the newly born democratic countries of Eastern
Europe, independant states of the former USSR,
including Russia to prevent economic chaos and
prevent an exodus of refugees to the E.C. The aim
of the E.C. is to aid development in these states
before admitting them into the E.C. in the medium
term. Jacques Attali, president of the European
Bank for Reconstruction and Development says
that the E.C, should launch an urgenteffort to bring
the former Soviet block more securely in the
Community's orbit. In the words of Sir Charles
Powell, foreign affaris and defence adviser to the
British Govt, "If we do not Brusselize them, they
will Balkanize us".

c. At present the E.C. remains a collection of
segmented national economies. In a single market
the principle of "Law of one price" operates. How-
ever in the case of E.C. members prices continue to
diverge widely.e.g. BMW cars costing say Rs. 100
inBelgium costRs 142 in Britian, Pharmaceuticals
costing say Rs 78 in France cost Rs. 174 in Ger-
many.

Mr Jacques Delors has stated that the commer-
cial forces unleashed by the Common Market will
gradually bring down the remaining barriers.

In spite of all the challenges that the E.C. faces
today, there is no doubt that whatever form the E.C.
eventually takes, the Community will influence the
balance of every kind of power in the rest of the
world - economic, cultural, military and political.

U. N. Action in Yugoslavia
SHAILENDRA AGLAWE (TyYBA)
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This last decade of the 20™ century has seen
uptil now many upheavals in the arena of politics,

no less than in economic and social fields. In fact,
no facet of human life has remained impervious to
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change. Where this world will 1and after this quan-
tum leap is unpredictable at this stage but transition
is inevitable.

The two Germanys are unified, butthe U.S.S.R.
is disintegrated. The U.S. has now emerged as the
sole superpower in the world, after the gulf war.
Most of the communist countries have either disin-
tegrated or are on the verge of disintegration. The
Communist system has been proved to be otiose.

In most of the countries of Europe the general
tendency is that of destabilization. The whole of
Europe isa Mosaic of different ethnic groups. Most
of these groups are not quite on good terms with
each other. The hostilities often flare up but they
are supressed or brought under control and there is
peace for a short period. But when the lull breaks,
the humanity is virtually raped.

Yogoslaviais one spot. This isacountry wherein
eight major ethnic groups live in six republics and
two autonomous republics. The Serbs are the high-
estnumbered and the mostdominating ethnic group.
The capital city Belgrade falls within the bound-
aries of the republic of Serbia. The instablity of the
Balkans is so well-known throughout the history
that it bas led to the novel usage of the word
'Balkanization'. The ethnic squables and quarrels
about the land are centuries old. But to dismiss
them simply would definitely be not correct, at
least today, when the world-dreams are moving

towards the 21% century.
The northern republics of Slovenia & Croatia
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made move towards independence & thus started
the process of maceration. This move of the two
republics was conisdered by the serbs as a threat to
their control over these republics. Serbia rejected
outrightly the demand for independence. There
upon, Milosevic threatened for civil war & an-
nounced that if the republics are to secede, then
serbia will redraw its boundaries. But the republics
didn't pay any heed to the threats and the war
started. The Serbian forces along with the National
army started attacking those areas in the Republic
of Croatia where the Serbs were in quite a good
number. They gained ground with ease because the
resistance was notstrong enough. When the Serbian
forces captured areas in Croatia, they started the
process of Ethnic Cleansing. The members from
other ethnic groups were either driven out, killed,
or captured and take to detention camps.

After their initial success in Croatia, the Serbs
turned their guns towards Sarajevo in Bosnia &
Herzegovina, where the Muslims are in majority.
They deployed their artillery in the mountains
surrounding the capital and shelled down the city to
ashes. They damaged the airport so badly that no
aid could reach the city by air. They also blocked
the land route from all directions. Presently, more
than half of the Bosnia & Herzegovina is under
serbian control except for a few pockets, where the
Muslims are in charge. Here too the Serbians have
started the process of ethnic cleansing - killing and
torturing the people.

The question now is why & how the whole of the
world, especially the U.N. is mutely watching
whatever is going on in Yogoslavia. The United
States, the European Community, the 52 nations
Conference on Security and Cooperation and the
United nations (who raise so much of hue & cry
about violation of human rights even if a slight
incident takes place in the Gulf or in the Third
World countries) seem 1o have blind folded them-
selves over happenings in Yugoslavia.

If we just look back atthe events preceeding the
Gulf war, we can notice how efficiently the U.N.
worked, so speedily the resolutions were passed, SO
promptly the action was taken against Iraq. The
U.S. andits allies in the name of the U.N. took rapid
steps. After scrutinizing both the situations closely,
the cause of inactivity in the case of Ygoslavia
becomes evident. There is absolutely no action
from any other country in Yugoslavia. This is



because the cvents in Yugoslavia do not threaten
the strategic intersts of the U.S. and the E.C,,
despite the fact that they are dominating forces in
the U.N. However in the case of Gulf crisis, Iraq
grabbed the oil in Kowait thus directly threatening
the interests of the U.S.

After a great deal of blood had soaked the soil of
Sarajevo, the U.N. decided to impose sanctions on
Yugoslavia. They included stopping of imports
and exports, delinking the airways to Serbia and
freezing the assets of Serbia abroad. But the key
factor is oil, which runs a country flowed in without
any possibility of brcak in its supply. Half of the
fuel of Serbia comes from Russia and China, also
they can get oil from Romania and Greece. Despite
all the sanctions, Serbia is carrying on the war with
full force. The chief reason behind this is that
Serbia is close to self- sufficiency in food produc-
tion and has stocked fuel & food. As Michael
Dewas, Deputy Director of London Bureau of
International Studies articulates, "The more primi-
tive the economy, the more impervious the country
is to boycotts.”

Till the month of June 1992, the Security Coun-
cil did not authorize sending’ the troops as they
might come under heavy fire. Such worries delayed
the force of 14,000 to Croatia till serbs completed
their conquest for Serb areas.

Towards the end of June, 1000 Canadian peace-
keepers broke the wall of Serbian forces around
Sarajevo. These troops came through the moun-
tains from Croatia and joined the small U.N. force
present there. They cleared and reopened the air-
port. The relief effort then started seeping in from
Britain, France, Italy, Norway & Sweden. The
U.S.A. then announced that it can provide Ameri-
can air and naval forces if required.' However,
relief did not end the war.

In the first week of August, after prolonged
discussion, the U.N. Security Council passed a
resolution by a vote of 12 to 0 with China, Indiaand
Zimbabwe abstaining, which authorised "all mea-
sures necessary” to make sure all relief measure
reach Sarajevo. But nobody took the lead in taking
all measures necessary. Morcover the Bosnians
said that giving food and medicine will only fatten
up the Bosnians before slaughter! They demanded
that the arms embargo on Bosnia - Herzegovina
should be lifted instead. Another resolution unani-
mously passed, demanded opening up of detention
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centre for inspection but did not specify any mea-
sure if this is not done.

No matter what went onin the U.N., the Serbian
leader Slobodan Milosevic had no intention to stop
the war. The civil war which has displaced over 2.2
million citizens of "Yugoslavia' got worse day by
day. The U.N. General Secretary Dr, Ghali calls it
‘rich man's war' drawing attention away from the
poor man's war in Somalia.

Although te U.N. Security Council approved
the use of force to protect aid - shipments to Bosnia
Herzegovina, no one figured out precisely how to
do it. The units of the U.N. force in Sarajevo were
caught in middle, and major powers were reluctant
to get their troops involved.

In the month of August, the Bosnian & the Serb
leaders signed an agreemet to place the artillery of
both the sides under U.N. supervision to pinpoint
the party responsible for shelling civil areas. Gen-
eral Satish Nambiar from India, heading the U.N.
forces, however publicly doubted that his 1500
man contingent was large enough to mointor the
long-range weapons. The agreement did not come
into force and Sarajevo continued to be under
bombardment. Even the convoys of the U.N. army
and the Red-Cross were attacked. This gave new
urgency to plans announced by Boutras Ghali to
increase five fold the strength of Peace Keeping
Force, new troops to be supplied by NATO coun-
tries, other than U.S.

The U.N. General Assembly voted 127 to 6 to
oust the federation of Yugoslavia of which only
two Republics, Serbia and Montenégro remain.

With the mostly Muslim govt. forces in control
ofless thana tenth of Bosnia's territory, Izetbegovic,
Bosnian President, acquiesced to a proposal by
U.N. mediators to allow his country to be divided
in ten autonomous regions, boundaries drawn on
geographical & economic criteria rather than eth-
nic criterion.

Towards the end of October the Serbians and
Croatians were having collaboration against Bosnia,
thus lending another facet to war, that of the Chris-
tians against the Muslims. With the war getting
such a turn and colour, the possibility of any other
country including the U.N. intervening into the
matter has blurred. The U.S. who has time and
again displayed its dominance in the. U.N. to the.
extent of making the U.N. its puppet dancing ac-
cording to its tune, is also showing its indifference.



This is quite in contradiction to its carrying the
image of a global Policeman.

The U.N. and the 12 nations European Commu-
nity jointly sponsored a conference on former
Ygoslavia in which leaders from all warring fac-
tions and U.N. and E.C. mediators took part. The
conference urged the Bosnian Serbs to return the
seized territory but the serb leader was prepared to
return only 20% of the occupied territory. The
conference could not secure a guarantee that seized
territory will be returned.

The conference called for a permanent end to
hostilities and ethnic cleansing & also for the
recognition of Bosnia - Herzegovina by all repub-
lics of former Yugoslavia. The conference sug-
gested anew truce and possile U.N. peacekeeping
force for Bosnia to be created by the Security
Council. It suggested U.N. monitors for Serbian -
Bosnian border and called for the restoration of
trade and other links between Bosnia and
neighbouring states.

The conference conceded the right of all victims
of forced expulsion to return to their home and said
that human rights be guaranteed. Information of
war crimes, it suggested, should be collected & sent
to the U.N. and humanitarian relief must be ex-
tended to all the areas of Bosnia.

The Conference assured the parties of non-
intervention by outside military forces. With that it
said that all towns of Bosnia be demilitarised,
monitored by international observers. The U.N.
peacekeeping force should control all military
movements and maintain a cease fire and other
confidence - building measures.

The conference set a deadline for Bosnian serbs
to list heavy weaponry within four days and collect
itwithin a week, the heavy weaponry tobe grouped
around the towns of Sarajevo, Bihac, Gorazde and
Jojce and put under the U.N. supervision. The
surrender of heavy weaponry will be the first testof

the success of the overall peace-package agreed to
at the conference. If the conference succeeds in
taking further the peace talks in Geneva as planned,
and bring peace in the region, it will be able to save
the Balkans from becoming a cauldron threatening
to engulf the entire region. It will also bring relief
to the West which has always hesitated from get-
ting involved in the Balkan issue and has watched
the bloodshed in Croatia and Bosnia with question-
able non-chalance.

The U.N. Security Council unanimously de-
cided to establish a "war crimes commission” to
examine charges of severe human rights violations
in former Yugoslavia and virtually set the stage for
trial of those found guilty. The commission to be
composed of impartial experts who would examine
and analyse the information submitted to the U.N.
would also obtain information through their own
investigations or efforts of other persons & bodies.

This move of the Security Council to constitute
a Commission is really a trend-setting one and a
clear indication of the international community's
anguish and anger over the brutalities of the con-
tinuing civil war there. Most striking feature of this
event is the Council's feat in reaching a unanimous
decision over this potentially divisive issue.

The decision of the council over the issue of
infractions of the "Geneva Convention and other
international humanitarian law" in the parts of the
former Yugoslavia - may reflect a new interna-
tional mood on this subject. But it is difficult to
imagine how the proposed commission could end
the civil war. The Council has put the proverbial
cart before the horse by making provisions to
punish those who might be found guilty of war
crimes without first taking steps to end the war.

The gruelling war and bloodshed continues un-
abated in this disturbed part of the world. The
Yugoslavia is literally engulfed in an inferno.

Facing the Ayodhya Challenge
Medini Dingre (r.ysa)
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In the affermath of the Babri Masjid demolition,
events followed rapidly. The Chief Minister of
U.P., Mr. Kalyan Singh resigned, accepting the

moral responsibility of the illegal happenings on
6th Dec, 1992, in Ayodhya. Then the centre dis-
missed the U.P. govt. and condemned the failure of



U.P. govt. in maintaining the law and order situa-
tion in the state. Central govt. also arrested top BJP
leaders, banned some communal organisations and
also dissmissed BJP governments, in three other
states namely Rajasthan, H.P. and M.P. Has this
‘cure - theory' of govt. worked? On the contarary, it
has fanned the fire.. Still the echoes of 6th december's
tragic incidents are heard. The way in which the
violence has broken in the country has left us
speechless. Now two months have passed, still the
death toll in the country due to the riots is ever
increasing. The masjid has been demolished but it
has far reaching consequences for the country as a
whole. Ithas opened an everlasting debate in India.

We can debate endlessely about the rights and
wrongs, about the ideals and philosophies of "Hindu
Religion’, and the great grand past of the liberal
Hindu- Culture and many more things related to it.
But everyone is running towards the past and none
is bothered to think about the future." While ex-
plaining and analysing the situation, it seems that
everyone has forgotten the importance of settling
the present conditions tonormalcy. On the contarary,
each and every political party has made anissue out
of itand trying to extract political gains fromit. But
they are notreally bothered about the common man
who is already fed-up with the tussle while making
both ends meet with difficulty. This devastating
incident has added to their difficulties as it has
destroyed their daily routine life. Though India has
been passing through a very difficult period, the
year, 1992 has proved to be the 'year of disillusion-
ment’ But one has to make way out of all sorts of
difficulties. Nations have been built out of Ashes.
There are many examples of it. Nevertheless, there
is hardly any time for the display of confusion or
complacency, Infact, thisis time forevery manand
woman, to stand upright with his hands firmly
holding the wheel of history instead of being crushed
beneath the roller of riots.

Constitutional pursuits will justifiably cry foul
of the responsible factors for the misdeeds, butitis
time for being alert not to add further fuel to the
already burning fire, but make efforts to pacify the
situation. It is now the responsibility of each and
every citizen of India, Hindu or Muslim, to analyse
one's behaviour and try his best for the revival of
communal harmony and peace throughout the coun-
try. And he should be watchful so that his action
willnot add to the seriousness of the situation. This
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blunder should not be repeated again.

All the religious principles and idealogies must
be examined once again, The religious dogma and
commandment should no longer be able to guide
the younger generations.

Time needs change. It demands a concrete ac-
tion to overcome the chaotic situation. What is
required now is self- assessment, by both Hindus
and Muslims. Nobody is innocent. The fundamen-
talisttendecies of bothreligions need to be checked.
No one can escape the blame.

This land belongs to all those who are Indians.
Indiaafter independance has adopted ‘Secularism.'
Hence, no one has the right to claim that this land
belongs toa particular community. A lotof dusthas
been raised after the demolition of ‘Babri Masjid; it
has not only exhibited the narrow loyalites of
Hindus and Muslims but also shows their short-
sightedness. Patience or tolerance has been shown
by none of them. On the contrary, riots took place
all over the country, for which Indians should feel
ashamed.

The image of peace loving India is blemished
due to these riots and violence. It is a stigma on
Indian Culture as well as the liberal democratic
image of this country. Such a horrible situation is
created in India for the first time after indepen-
dence. These terrible happenings reminded one of
the panicking atmosphere at the time of partition of
the country. Today, the country's reputation is
definitely tarnised. The celebrated position of 'Hin-
dus' of being areligion with broad out look and the
spirit of accomodation has been damaged.

All round development of the country will get
hampered and certainly an economically backward
country like India can not afford such setbacks to
her economic progress.

The building of acountry ismore important than
the construction of a temple or destruction of
mosque, however holy it might be. At this crucial
stage, the country can not afford the wastage of its
resources, time and energy in this manner. The
other much more important issues like population
control, poverty - alleviation etc. are obviously
sidetracked. 'Ayodhya issue' could be solved by

+ other peaceful ways. The emotional appeal by both

religious communities was vigorously made to the
masses. And once provoked, some of them became.
uncontrollable afterwards and that led to the crisis.
As a matter of fact, 'Communalism’ is a strong



headed monster which was encouroged by all the
political parties; which now has gone out of ccn-
trol. It should be condemned and controlled imme-
diately otherwise it will bring total chaos.

If we really don't want to dig graves for our-
selves, then the basic misunderstanding should be
cleared first for revitalising peace and communal
harmanry. There is a lot of confusion about many
concepts, especially 'Secularism.' The word 'lib-
eral'is very importanthere. 'Secularism'is only one
aspectofliberal thought, butin India it has become
totally 'anti-liberal’. Of course, 'Secularismn’ does
notmean negation of religion. Qur constitution has
given right to everyone to practise religion and yet
itnever restricts another's freedom to do so. On the
one hand, 'Hindus' think that they are neglected and
deprived of many facilities, compared to 'Muslims,
by the ruling party. On the other there is minority of
muslim community with its typical 'minority -
consciousness' with a feeling of insecurity.

Both these views are exaggeration of reality.
India has been a land where all religions and races
have intermingled. All religions are equal. No
religionneeds to be pampered nor neglected either.
Actually ‘Hinduism' is a way of life with broad
perspectives. The conversion of it to 'Hindutva' is
apseudo - religion. In India all the priests and great
spiritual leaders have invariably advocated for the
thought of 'One God', universal brootherhood and
‘sarvadarmasamabhava’ - equality of religions.

With this glorious past and "outstanding tradi-
tions', why todays, it is being dragged towards the
path of 'Anarchy'? It is necessary to have a look at
‘Muslim - Culture' in India. 'Islam’ emerged in 7th
century-A.D. in India, continued to spread in India
through the medieval period. But 'Islam’ as a com-
munity always maintained its separate status in
India, not getting assimilated with the Indian cul-

ture. At the most, it always, existed as an isolated
hard block of the 'mosaic’ of the Indian Culture.
However, every one used to respect other's religion
and communal harmony was never disturbed.

But Indian Culture took a new mode with the
arrival of the British in India and the whole picture
changed. The seeds of hatred were sown by them
for the stability of their rule and they used 'Divide
and Rule’ policy to break the unity of Indian soci-
ety. The real problem began as India started suffer-
ing from ' separatist tendancies’, 'Communalism'
'fanaticism’ etc.

As aresult India was divided and partition took
place creating, 'Pakistan’ as a muslim state but
‘Bharat', not as a 'Hindu State' but a ‘Secular-State’'.

Though India has adopted 'Secularism’, the two
separate forces never come together. 'Unity in
diversity has remained only acatchy slogan. Today's
situation is the outburst of all suppressed emotions
and fanatic feelings. The world commented that
Indians have forgotten the teachings of Mahatma
Gandhi, that of 'love' and 'non - violence'.
"Politicisation' of 'Religion’ must be stopped.

If this terrible condition of today is not tackled
properly, India s sure to be doomed. This holy land
of ours will be sprinkled with splashes of blood
both of 'Hindus' and 'Muslims'. Today Humanity is
more important than the structures of stones and
bricks. India is certainly not born to be recorded in
history with the caption as 'Gone with the wind'".
This holy land of 'Ram’, 'Krishna', 'Kabir' and
'Nanak' will survive the present crisis. But 'Hindus'
and 'Muslims' should not fall prey to those who
have made ittheir deliberate political policy. Letus
not ignore the teachings of Vyas, the Compiler of
'Mahabharat;' "There are only two truths : helping
other brings merit and hurting others is sinful.”

CARBON -60 : THE NATURE'S NOVEL !

Sameer Kulkarni (ryB sc. Blectronics))
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The discovery of Carbon - 60 molecule is per-
haps one of the most astonishing discoveries in the
field of Physical Sciences in the last decade. Why
is it so special? That is precisely what we intend to

discuss here.

This molecule was observed for the first time
during some laboratory experiments aimed at un-
derstanding the formation of some gigantic mol-



ecules in interstellar space (i.e. space between the
stars). Scientists like Harry Krotto and Richard
Smalley carried out these experiments at Rice
University, USA in 1985. The properties of this
molecule stimulated the scientists to investigate it
in depth.

The molecule is nothing but a cluster of 60
carbon atoms and its structure is suggested to
resemble that of a 'truncated icosahedron.' It is a
polygon with 60 vertices and 32 faces, out of which
12 are pentagonal and 20 hexagonal. A single
carbon atom is situated at each vertex of the struc-
turc and the molecule thus formed takes the shape
of a football (See Fig. 1). All the valencies of each
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The C60 Molecule

carbon atom are satisfied by two single bonds and
one double bond. The entire structure is amimic of
the geodesic dome conceived by an architect named
Buckminister Fuller (See Fig - 2). This is why it is
also known as Buckministerfullerene.

The stucture shows resonant properties and it
appears to be aromatic like benzene. In fact, the
discovery of C,_has been compared to the discov-
ery of benzene that took place 120 years before!
And as benzene marked the beginning of a branch
of chemistry named 'aromatic chemistry'; in the
similar manner, C60 is now being looked upon as
the start of the so called 'fullerence chemistry’'.

The molecule was observed to be remarkably
stable, even when formed under most violent con-
ditions. Considering this property, it has been pre-
dicted to be widely distributed throughout the uni-
verse. Moreover, itmay prove to be one of the most
common molecules ever found in the Universe, in
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the years to come!

The molecule was artificially produced by
vaporising carbon species from the surface of a
rotating solid disk of graphite using a focused
pulsed laser. The apparatus employed is shown in
Fig. 3. The carbon atoms so released from the
surface of graphite were sweptaway using a high -
density helium stream. During the process, the
atoms collided with cach other and got collected in
the form of clusters comprising of different no, of
carbon atoms. It was found that the vaporisation
conditions imposed controlled the proportions of
the clusters of different no. of corbon atoms. The
cluster distribution was completely dominated by
C,, When the vaporisation laser was fired at the
time of maximum helium density.
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The apparats used for the syntheses of C.

The possible range of applications exhibited by
this particular species (C <o) 18 tremendous - extend-
ing from super conductivity tocatalyticaction. The
cmpty space formed inside this foot-ball like mol-
ecule may enable it to act like a good absorbant of
gas. The derivatives of C; suchasC  FeorCy F
can be readily imagined and they may serve as a
super - lubricant. In this case, a single spheroidal
molecule may act as a ball - bearing. Then the
contact area is minimised resulting in minimum
friction and the question of deterioration of the
lubricant is ruled out as well. Similarly, the possi-
bility of producing molecules with exciting proper-
ties by placing an atom, such as lanthanum or
oxygen, in its interior is also advocated by the
scientists.

Perhaps, the most celebrated application of C
comes from the field of super conductivity. In order
to obtain a superconductor,C, is usually doped
with a few atoms of the alkali metals like potassium
(X) or caesium (Cs). A detailed study of potassium
doped C; (K, C,;) was undertaken by scientist§
like Hebbard and Rosseinsky in 1991. The studies
revealed that the resistivity of a thin film of the



sample starts decreasing below the temperature of
18 K. and itreaches essentially zero resistivity near
5 K. They claim, the onset of super conductivity at
18 K is the highest so far for a molecular super-

conductor.

Some recently developed processes to synthe-
size macroscopic amounts of C,, have undoubt-
edly promoted such application - oriented studies

onits chemical and physical properties. And hence,
the fact that a wide variety of applications of this
'magical molecule' is awaiting at out doorsteps
need not be emphasised any more
Sources -
1) Works of the above mentioned scientists pub
lished in various issues of 'Nature'.
2) Some research scholars from University
Department of Physics, Pune.

'Production of Low Temperature'
(Award winer! In the lecture competition organized
by the Indian Physics Association)

Janhavi Joshi (F.Y.B.Sc.)
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Honourable judges, teachers and my friends,
today I am going to discuss a very interesting topic
of Production of Low Temperature.

Nature provides a lot of challanges to mankind.
Today we are facing a big challange of collision of
Swift Tuttle with of ourmother earth. Scientists are
working hard to aviod this collision. I am sure that
science will surely make progress in this matter. In
fact, science evolves through such challanges only.

One similar challange we have been facing since
many years is to produce low temperature upto

absolute zero.

A lot of methods have been suggested for this.
Today I am going to discuss a few of them. These
methods are :-

1. Adiabatic expansion of compressed gas.

2. Rapid evaporation of liquid under reduced pres-
sure.

3. Adiabatic Demagnetisation of paramagnetic salt.

By the adiabatic expansion of compressed gas,
Pictet successfully liquified Oxygen gas. He com-
pressed the gas to 320 atmo. and cooled it 110°c.
When the gas was expanded it was liquified.

The principle behind this method is very simple.
When the gas is compressed molecules of gascome
close together so the intermolecular forces of at-
traction become very strong. In order to pull the
molecules apart i.e. to expand the gas these forces
are to be overcome. To overcome these forces,
energy is required. In the adiabatic expansion this
energy is obtained from the internal energy of gas
which results in drop in temperature of gas.

33

The drawbacks of this method are :-
1. The gas is required to be precooled.
2. To bring about successful adiabatic expansion
the apparatusis to be lubricated. Use of lubricant at
such a low temperature. becomes a tedious job.

Thenewer method that was suggested was Rapid
Evaporation of Liquid Under Reduced Pressure.

All of us know, that to evaporate a liquid heat
energy is required. If this encrgy is obtained from
volume of liquid itself, its internal energy reduces.
This results in drop in temperature of liquid. The
amount of cooling depends on two factors:

1. The nature of liquid.
2. Rate of evaporation.

The rate of evaporation can be increased by
reducing the pressure on the liquid. On every
liquid, its vapour accumulates . It exerts pressure
on the liquid. If this vapour is sucked out using
suction pumps or absorbing the vapour in some
other liquid, the pressure on the liquid will reduce.
It results in increase in rate of evaporation which
causes more cooling. By this method the lowest
temperature achieved is 0.7° K. This was done by
Kammerlingh Onnes in 1911, The liquid that he
used was liquified helium at4.2° K. The pressurc on
it was reduced -0 just 0.013 mm.

But using liquid helium also temperature can
notbe reduced appreciably below 1°K. So atotally
new, revolutionary method was suggestedin 1926,
by Debye & Griaque. It was Adiabatic
Demagetisation of paramagnetic Salt. Itisbascd on
the property of paramagnetic substance which is



called Magnetocaloric effect.

It is the phenomenon by which when the para-
magnetic substances are placed in strong magnetic
fields, heat of magnetisation is produced which
results in increase in temperature of substance.
Conversely if the magnetic fields are reduced there
will be a drop in temperature.

The saltthatis used for the purpose is used in the
form of pressed powder. Itrests on a glass pedestal.
It is cooled to as low a temp. as poosible using
liquid helium and is surrounded by helium gas
which behaves as a heat conductor. The helium
liquid is furthur surrounded by liquid hydrogen.

TVacuum pump

gl > Paramagnetic Salt.

Liquid hydrogen
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Strong magnetic fields are applied to this appa-
ratus. The heat of magnetisation is produced which
is carried away by helivm gas. Then a stage is
reached when the salt becomes strongly magnetised
and reaches a minimum constant temperature. At
this stage the helium gas is removed using vacuum
pumps. The salt becomes thermally isolated. The
magnetic fields are then removed. On account of
magnetocaloric effect the temperature of saltdrops
to a great extent.

Using Gadolinium Sulphate, the temperature

that is obtained is 0.01° K. Using a mixture of
Chromium Alum and Aluminum Alum the tem-
perature that is achieved is 0.0014° K.

A modification was suggested in thismethod by
Simonand Gorter. In the process of demagnetisation
of salt, the magnetic moment imparted to the salt
duetoelectronic motionsis used. Inside the nucleus
also there are particles, the movements of which
impart Magnetism to the nucleus. This property
can be used to produce low temperature. Simon and
Gorter claimed that if initial temp. is kept 0.01° K.
and the magnetic field is reduced from 5000 oresteds
10 zero then the resultant temperature will be 10
t010-® K. To perform this experiment initial temp.
is produced by demagetisation of paramagnetic
salt. The salt and the nuclear sample are to be kept
apart from each other so that their resp. magnetic
fields do not affect each other. This ditance is
normally 10 to 20 cm. And yet these two samples
have to be joined by a thermal contact so that the
same temp will be produced for nuclear sample
also. But at such a low temperature as 0.01° K. all
the materials become bad conductors of heat. The
thermal contact resistance is to be overcome. But
inspite of all such difficulties, Kurti in Oxford
university achieved a fabulous temp. of
0.000000056° K. that is 5.6 X 10*°K. The lowest
temperature that is achieved till today is
0.000000001° K that is 10-°° °K.

This journey towards absolute zerois unending.
The third law of Thermodynamics states that the
absoulte zero can not be reached however ideal is
your method. But still the scientists work on the
problem because afterall the challanges of nature
are mch more attractive than the laws of Thermo-
dynamics. So newer methods will be invented.
Powers of 10 will go on reducing. The study will go
on!

Artificial Intelligence (A.lL)

Hemangi Shafi s.y5sc)
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Inthe field of computer science A L. has got very
wide meaning. It means that man's intelligence has
parallel in the form of computer. In the broad sense
it shows that modern world is a computerised mass
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as it has got very wide applications in almost all
fields of human intelligence. Basically A.lL is
employeed in the form of an electronic device
which carries logic and logical thoughts into the
calculated process of human intelligence.



Automatons In History :-

The idea of making artifacts which imitate hu-
man beings or other living creatures is of course
very old. Homer's Iliad, for example, talks about
golden women who could work and talk. In Greek
mythology, we have king Pygmalion of Cypress,
who created the beautiful Galatea from ivory and
promptly fell in love with her! Pope Sylvester I is
said to have made a talking head which answered
questions. During 750 - 1400 A. D. a number of
animated figures and dolls were made in different
parts of the world. Latcr in 18th century, Baron Von
Kempelen devised a figure of a chess player. It
actually played chess and defeated many players.
Thinking Machines :-

In this century before the advent of computers
questions about ‘thinking' machines were being
explored. Around 1910, Leonardo Quevedo, of
Spain made a chess playing machine and specu-
lated about other machines that would 'imitate’ not
only the simple gestures but the thoughtful actions
of man and which can sometimes replace him!
Thus he proposed for the first time, the idea that
machine can think and take decisions as a human
being. This led to the study of A.L In the famous
paper entitled "Computing Machinery and Intelli-
gence' published in 1950, British Mathematician
Alan Turing considered the question of thinking
machines. Also he put forth a test for deciding
whether the machine can be said to think or not.
Computer and the Brain :-

There are two types of computers. Analogue
and Digital. Analogue computer requires very com-
plicated mathematical functions, for example, In-
tegration, differentiation etc. Also there are some
other limitations due to which this computer cannot
be used. Digital computer is the computer which
we use now-a-days. This is used in various fields
such as complex control systems where fast opera-
tions are required, in domestic appliances, bank-
ing, transport, export systems etc. Computer world
isahighly technologically oriented world. Modern
scientists are now trying to convert computer's
mind totally into human mind. But as Shakespeare
had said "Fraud Is Fraud Even If It Ensures Suc-
cess", Scientists will not succeed. Also thinking is
a potential intelligence process that one cannot

- have with the computer. If we compare man's
intelligence and computer's intelligence i.e. A.L
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we find that A.I. can vanish if it is not located in an
air - conditioned room. But human intelligence
can never vanish and can work in adverse condi-
tions also.

Man's brain comprises of thousands of neurons
and blood vessels interwoven with each other. Due
to these neurons only a man can think, learn and
remember the things. Also any minor injury caused
to the neuron is healed within the brain, in about
0.015 sec. In case of A.L i.e. computer, instead of
neurons there are 'Arithmetical Logical Units'. Re-
search work shows that computer is 1,00,000 times
faster than the brain. But it cannot do all the things
that a brain can do. A.L has failed on a number of
ocassions due to confusions created in simple mul-
tiplications. Thon Martin, a Professor of Math-
ematics, could multiply very large numbers within
6 1o 10 min, But computer requites more than 30
min. Therefore much research work on Al is
going on. Dr. Bhavsar and Dr. Ramanuj of Pune
Universiy are working on A.L by using the knowl-
edge of Sanskrit. But A.I. cannot match human
intelligencewhich hasrhythmof emotionsinevery
walk of life and it has internal voice also. But these
two things one cannot have with the computer.

Itis generally felt thatintelligence is a combina-
tion of several different abilities - memory, logical
reasoning, problem - solving, symbolic manipula-
tion and language, learning and using past experi-
ence, alertness, intuition, self awarness and so on.
All the characteristics specified above are pos-
sessed by human brain, due to which it can perform
the tasks like proving mathematical theorems etc.

Accading to Patrick Winston of MIT, A 1. is the
study of ideas which enable computers to do the
things that make people seem intelligent. Accord-
ing to him central goals of A.I. are to make comput-
ers more useful and to understand the Principles
which make intelligence possible.

The Approach of A.L :-

A.L uses many languages such as BASIC, CO-
BOL, PASCAL etc. But PROLOG, APL, LISP are
the special languages for studying A.L PROLOGis
language used in France for studying A.I.LISPi.e.
List Processing language uses a functionl 'lambda’
due to which calculations become much simpler
and convenient.

Currently there are 4 major directions in A.L
research,



1) The development of knowledge based system.
2) Processing natural language

3) Computer vision

4) Development of Systems of deductions.

AL is used as a too! in the ficlds of medicine,
engineering, management, law etc. Robot is natu-
ral cxtension of A.L

Inspite of all these things, future progress of A.L

will depend upon how well we communicate our
intelligence with computer's intelligence. This re-
minds us of the quotation of Joseph Weizenbaum.

"There are important differences between man
and machine thinkers. I would argue that however
intelligent machines may be made to be, there are
some acts of thought that ought to be attempted
only by humans."

Magic Squares
Hema Shah, N. Pratima s vyBsc)
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Playing with numbers is a hobby with many
people; childern and adults alike. A variety of
puzzles based on numbers, have been constructed
for entertainment. It is not only a pleasant pastime,
but it also helps one to getan insight into properties
of numbers.

Magic squares were constructed in China before
the Christian era. The following 3 X 3 magic square,
perhaps the oldest of all, was known to the Chinese
more than three thousand years ago.

8 | 1 1 6 | We find that the sum of integers
315 | 7 | appearing in any row of column is
419 | 2 | constant and is equal to 15. More-

over the sum along each of the di-
agonals is also same, viz. 15. such squares are
called magic squares. Thus a magic square is a
square array of integers with the property that sum
of the integers in every row, column and both the
diagonals is the same. This constant sum is called
the magic constant for the square. In particular, if
the integers used are 1,2, ....., n,% the square is said
to have order n. If the smallest integer in the magic
square is 1, it is called a normal magic square.
Note that for a normal magic square of order n

themagic constantisl/zn (n? +1). Forexample, for
the above magic square of order three the magic
constant is (1/,) 332 +1)=15.

To construct amagic square is not an easy task.
We have the following rule for constructing such
squares, (Ref. 1).
Construction for odd order
Method) :

Place the number 1 in the middle square of the
toprow. The successive integers are then placed in

(De 1a Loubere's
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their natural order in a diagonal line which slopes
upwards to the right with the following modifica-
tions.

i) When a square in the top row is reached, except
the top right square, the nextinteger is placed in the
square in the bottom row as if that row came
immediately above the top row.

ii) When a square in the right hand column is
reached, except the top right square, the next inte-
gerisplaced in thc left hand column as if thatcolmn
immediately succeeded the right hand column.

iii) When a square al-
17 1241 1| 8 |15 ready contains anumber
23| 5| 7|14 |16 |or when the top right
4 1613 120 122 h;md square is .rea(lzhed(i

the nextintegeris place
10 |12 119 121 | 3 |\ orically belowitin the
11 11812512 |9 |next row. For example

we have anormal magic

square of order 5 as shown. Here the magic con-
stant is 65. The rcader is urged to check the con-
struction forn=3 andn = 5.

LetM(n) denote the vector space of nxn
matrices over the field Q of rational numbers under
the usual operations of addition of matrices and
multiplication of a matrix by a scalar. Then the
dimension of M(n) is n?.

Let Mag (n) denote the set of all magic matrices
inM (n). We will prove that the dimension of
Mag (n) is n? - 2n, for > 4. The method of proof
(Ref. 2) is as follows.

Letn > 4. We prove that there is a certain set of
n? - 2n entries in an n x n matrix over Q such that

if we choose these n® - 2n entries in an arbitrary



manner, the matrix can be extended to a unique
magic matrix. The n?-2n etries to be given are the
following : all the entries in the first n - 2 rows
except the last, all entries in the (n-1)™ row except
the first, third and the last and only the lastentry in
the n'™ row. For example, for n = 5, suppose we
assign the n® - 2n = 15 entries as shown in L.

12112 11211 210 10 i0}0]0
0132 0(113/ 2|10 00(0/0/1
312112 3(21 1 2]-2 00 0]0]1
0 11 1100 16| |-40(3]0;-1
2 3[1{1{-1}f 2 1112/110

I I 11

Since we are given the complete main diagonal, we
know the magic constant s for the square. This fact
enables us to complete the square uniquely by the
following sequence of operations.

1) Add all the n-1 given elements in the first row;
if their sum is x, let the last element be s-x. This
completes the first row, similarly complete all the
first n-2 rows.

2) Complete the n™ column,

3) Complete the antidiagonal.

4) Complete the first column.
5) Complete the (n-1)™ row.
6) Complete columns 2 to n-1.

To complete the proof, we have only to check
that the sum of elements in the n' row is s. This is
so because from the columns we know that the sum
of all entries is ns; while each of the first (n-1) rows
has the correct sum s; hence the n® row has sum

ns-(-1)s=s.

For example, to complete the magic square I,
note that $ = 6. Hence the last entry in the first row
mustbe taken to be zero, etc. The completed square
is shown in IL.

Anexplicitbasis for the space Mag (n), n>4, can
be obtained by using one 1 and n®-2n-1 zeros as
initial entries of the matrix and then completing the
magic matrix in the way described above.

For example, the basis element corresponding
toplacing al in the top left hand corncr is the matrix
shown in 111
References :
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Particle Physics In Cosmology
Sambhus Niranjan B. s.yBsc)

Today almost everybody associated with sci-
ence in some way or the other has heard of a theory
called 'Big Bang'about the creation of our universe.
This theory is currently most popular one as it
explains many of the observed happennings in the
world. It also verifies many of other current theo-
ries in related fields. It confirms the validity of the
physical laws that we use in our everyday life. The
theory states that our universe was 'born’' sometime
long ago in ahuge explosion called 'Big Bang'. All
thematterand energy in the universe was created in
this gigantic explosion. All this matter was then
scattered in space. Later on glaxies, stars, planets
and all other things were formed out of this matter.
Right from that time, our universe is ‘expanding' in
all directions.
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An interesting thing about this theory is that here
the fate of our universe is directly dependent on the
physical properties of minute particles as atoms
and their constituents. Almost 98% of the matter in
the universe is Hydrogen. Remaining 2% is made
up to other elements as Helium, Lithium, Oxgen
and so on.

Weknow thatin abomb explosion, the shells fly
off with great speed and after sometime they stop.
This is because of air resistance which opposes the
montion of these shells. Similiarly all bodies attract
each and every other body. This attraction opposes
the motion of bodies moving away in space. More
the attracting mass more is the opposition and also
nearer the mases more is the opposition. Thus
expansion of the universe is opposed by mass



content per unit volume or mass denSity in the
universe.

Observations show that total number of par-
ticles in the universe is about 10%° ! Also the radius

of the observable universe is about 10* kms!
These figures tell that mass density in universe is
about 6 X 103! gm / cc or about 1gm per cubic
volume of space, with each side of cube measuring
35,000 kms. Theoretical calculations show that the
density needed for our univese to stop 'expanding'
and start ‘shrinking' is about 3% more than that
observed. Here the ‘shrinking’ of universe means
all the matter in universe will get closer and closer
till all of it ends in a 'Big Crunch.'

Recent observations show that the mass we see
in universe is not the only mass present. There is
some more mass which we cannot see. This ‘miss-
ing mass’' may increase the over all density of
matter in the universe upto less than 1% of the
above mentioned ‘critical density’ at which our
Universe will end in a ‘Big Crunch.’ Thus estimat-
ing this ‘dark matter’ is an important task before
astrophysicists today.

Now we can detect an object by looking at it.
Looking means detecting the light coming from
that object. In physics, this means that the object
can interact electromagnetically. However there
existsome particles in nature whic are incapable of
interacting with light. Now light is the only mes-
senger whichmakes their presence tobe seenby us.
These fantastic particles howeverhave large masses
and so their presence can be 'detected’ only by the
gravitational force they exert on other particles.
Such particles are called 'WIMPS' (Weakly Inter-
acting Massive Particles). Though not detected
observationally, search for them is on.

A few other topics in particle physics also help
indetermining the fate of our universe. One of such
issues is the uncertainty in the mass of a particle

called 'Neutrino'. We know thatcertain elementsas .

*
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Uranium, Plutonium, etc. are radioactive. i.¢. they
emit certain particles and get transformed into a
totally new element. Such a process is called a
Radioactive Decay'. One such decay is the 'bata’
decay in which an atom emits an electron from its
nucleus (that is central core). During this process,
a neutrino is also emitted. This neutrino does not
have any clectrical charge is believed to have zero
mass. However it is now believed that they may
have some mass, though very small. Neutrions are
formed in many physical processes occuring in the
universe such as energy productionreactions in our

" sun and other stars. Hence if neutrinos have mass,

it would clearly increase the mass density in uni-
verse manifold!

People studying the sub-atomic world have re-
cently put forth many theories called ‘Grand Uni-
fied Theories." Their aim now is to achieve a
‘Theory of Everything'. The central theme of all
these theories is that it is possible to explain all the
physical processes, events and interactions totally
by combining the presently known physics into a
single unified scheme. For the experimental proofs
of these theories, it is required to study certain sub-
atomic particles, each having a huge amount of
energy. Such high energy experiments are not
possible in laboratories on earth and so physicia(s
have turned their attention to cosmicevents. Explo-
sion of super massive stars or the remnants of the
energetic particles formed during the early times of
the age of our universe etc. have led to some
important clues regarding the properties of such
particles.

Particle physics collaborates with astronomy in
other fields as study of interiors of stars, formation
of allknown elements in the universe, and nature of
super-dense matter in black holes, and so on. Thus
particle physics and astronomy go hand in hand to
reveal the secrets of the universe we live in.



VOYAGE TO THE 'UNKNOWN'
Ninad Shindé s.vBsc)
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Everybody knows that, all objects around us are
made up of very small particles which cannot be
seen by our naked eyes. These particles are known

as 'atoms'; which is a greek word meaning 'indivis-
ible'.

Scientists first thought that these atoms make up
all matter in the universe and are really indivisible.
ButRutherford in the year 1911 proved that around
a tiny nucleus each atom is a cloud of ‘electrons’,
bound together, some more tightly than others, by
‘electrostatic force of attraction.' Further it was
proved that these electrons are negatively charged
while the nucleus was positively charged; consist-
ing of positively charged protons and neutral neu-
trons. In fact an atom can be considered to consist
almost entirely of empty space. If a cricket ball is
placed in place of the sun then the electrons would
revolve around italong the earths' orbit, the electro-
static force is so strong to keep the atom intact.

Protons and neutrons are heavy particles. In
general there are at least as many neutrons as
protons. But now the problem was : how protons
and neutrons remain intact in the nucleus? This was
explained by assuming that there exists some force
which keeps them in one place, this force was
named as ‘strong force’, which acted only inside the
nucleus while electrostatic force acted outside the
nucleus but with the atom of dimesions 101° m,

To observe these world's smallest wonders we
require the world's largest instruments(!) like par-
ticle accelerators which simply bombard a highly
energetic particle on a fixed target producing a
number of other particles.

Butwe cannot measure the position and velocity
of these particles at the same time : this was
Heisenberg's uncertainty principle. While Pauli
stated his Exclusion principle that no two particles
can co-existin the same energy state. This wasn'ta
set back to our particle science.,

This was the time of particle classification,
since about 200 such particles were derived in a
short time. Protons and neutorns formed the family
of heavy weights known as Hadrons. Generally
neutron were stable but outside the nucleus they
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decayed into 2 particles one electron and one pro-
ton. These protons are stable and have alife time of
10*? years, much greater than the life of our uni-
verse. These Hadrons are the outcome of 2 families
viz - Baryons and Mesons. Baryons consist of
particles like protons and neutrons, which ulti-
mately decay into protons. While mesons are par-
ticles which decay into electrons plus ‘photons’i.e.
light; the energy of electromagnetic radiation.

Now the particle scince was really in 2 mature
phase, which could explain why one electron or-
bited one protion in a Hydrogen atom. Some ex-
periments such as reflection of some energetic
particles from the proton as if proton consisted
some point-like charges was the second shock for
the 'indivisibility' of atoms, while the first one was
the formation of electrons and protons and neu-
trons. It was realised that the properties of all
known hadrons i.e. their mass, electric charge etc.
could be exlpained if they consisted of 2 or 3 more
fundamental particles called 'Quarks’ which were
the point-like particles in our earlier experiment.

Thequarks come in 6 varieties favouritely known
as 'flavours' not orange, mango! butlike up, down,
strange, charm, truth, beauty. To add to this beauty
there are 'anti - quarks', say anti-up quark, anti-truth
quark, etc etc. To be pro-truth these quarks bear a
fractional electric charge, say up quark has positive
charge 2/, while down quark has negative charge
1/, while electrons and protons have unit integral
charges earlier being negative and later positive in
charge value.

Every particle and its anti-particle annihilate in
a brief flash of light which cannot be observed by
us. These quarks are the building blocks of all
baryons and mesons and indirectly the universe
including us! All these quarks possess
interchangable identities, say beauty can be strange!
All other conversions are possible.

Now coming to the light weight family known
as Leptons. Electorns belong to this family accom-
panied by neutral and literally massless particles
know as neutrinos. Neutrinos can pass through



anything in their path without affecting it or them-
selves. The other members of lepton family are
muon and the tau particules. These particles are
unaffected by the strong force since these are not
composed of quarks. So they come under the juris-
diction of a new force 'the weak force'.

A property of quark is its 'colour’. A quark may
be red, blue or green. In reality they are not so
coloured but it is so assumed to distinguish be-
tween the three quarks inaccordance with our Pauli
Exclusion principle. The particles produced by
combination of quarks are invariably colourless.
Qarks are bound inside a hadron by a force called
‘colour force' similar to electromagnetic or gravita-
tional forces, but is transmitted by virtual particles
called 'Gluons' rather than photons or gravitons.
But gluons too are coloured and are affected by the
colour force.

The colour force is more complex, since there
are 3 colour charges while only 2 clectical ones.
The study of colour force is known as Quantum
Chromodynamics (QCD).

The colour of the particular quark is constantly
changing as it emits or absorbs a gluon. Quarks are
destined forever to remain inside hadrons, but as
soon as they get seperated, the attractive forces
become appreciable. Since this force does notobey

inverse square law it would notallow any seperation
and will restore its identity. It is therefore never
possibie to isolate individual quarks. Although
there could be some odd ones left over due to our
‘origin’; a more scientific phenomenon known as
‘Big Bang'. These quarks are electrically charged
which are multiples of '/, also true for leptons.

These properties of quarks are explained by a
more theoratical model, the 'Rishon'model, mean-
ing 'primary' in Hebrew. The force binding these
rishons is called ‘hyper colour’ and exhibits prop-
erties similar to those of the colour particles. This
force ensures that rishons are forever contained
within a quark.

After starting a voyage on our fect we end up in
a space craft in deep, dark space of elernity where
there is noend to space, time and everything around
us. Getting out of the space-crafts is also not easy.
Scientists have to explain WHY ? and HOW? and
WHERE? we bave travelled. They are trying to
‘crush’ all the science upto date in one theory the
'GUT" better known as a Grand Unified Theory to
getinto the driver's seat. This GUT will be the only
basis of the sciences then and conclude our voyage
in some better solution and not again into the
question, WHY THIS ?

The creative school is the culmination of the active school. In the first phase the aim is to

“dynamic". In the creative phase, on the basis that has been achieved of "collectivisation” of the
social type, the aim is to expand the personality - by now autonomous and responsible, but witha solid

“inventors anddiscoverers'; it indicates a phase and a method of research and of knowledge, and not
a predetermined "programme’ with an obligation 1o originality and innovation at all costs. It
indicates that learning takes place especially through a spontaneous and autonomous effort of the
pupil, with the teacher only exercising a function of friendly guide - as happens or should happen in
the university. To discover a truth oneself, without external suggestions or assistance, is to create -
even ifthe truth is an old one. It demonstrates a mastery of the method, and indicates that in any case
one has entered the phase of intellectual maturity in which one may discover new truths. Hence in this
phase the fundamental scholastic activity will be carried on in seminars, inlibraries, in experimental
laboratories; during it, the organic data will be collected for a professional orientation. ,
The advent of the common shcool means the beginning of new relations between intellectual and
industrial work, not only in the school but in the whole of social life. The comprehensive principle will

content.

L‘S’e.lfe-t:ti,tms From Prison Notebooks -Antonio Gramsci

discipline, hence also to level out - to obtain a certain kind of "'conformism' which may be called

and homogeneous moral and social conscience. Thus creative school does not mean school of

therefore be reflected in all the organisms of culture, transforming them and giving them a new
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Supercomputing is today widely recongnised as
a third mode of scientific investigation, comple-
menting the two well - established modes of re-
search, namely theory and experimentation. It has
provided new insight into the natural phenomena,
replaced costly and formidable experimentation by
simulation and given soutions to grand challenges
of science and technology. In recent years many
countries have poured a large quantum of R & D
funds into this field after having realised the impor-
tance of supercomputing in today's world.

Supercomputing has always been a frontier tech-
nology in computing, held closely by the advanced
countries notably the US and Japan. Although no
stranger in the world of software, India was no-
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where in the reckoning in supercomputer technol-
ogy. Until the mid-eighties high computational
speed was achievable only by high frequency dis-
crete digital devices which were employed to de-
sign pipelined vector supercompters of the CRAY
class. The phenomenal advances that were made in
VLSl technology and the high performance achiev-
able by stock microprocessors announced in the
second half of that decade set in motion the race
towards Massively Parallel Processing or MPP.
MPP was emerging as the most promising new
technology for supercomputers and was being
adopted world-over.

It was now becoming amply clear that in this fast
changing world scenario of technology India could



not éfford to remain backward and, to keep pace -

with the world, India had to have her own
supercomputer. So in 1988 C-DAC, the Centre for
Development of Advanced Computing was
launched, having its head quarters at Pune, with the
three year mission todesign, developand bring into
commercial production a powerful parallel pro-
cessing machine with peak performance exceeding
1 GFlops (Giga Floating Point Operations Per
Second).

The job was not easy. Technology, designs,
intellecutual and material resources had to be har-
nessed from all over the country, links established
among various orgaisations and many more mind-
boggling tasks to be done.

Finally in July 1991 C-DAC delivered PARAM
placing Indiain the league of select nations who are
advancing the frontiers of supercomputing tech-
nology. All this was done with no cost or time
overruns. Along with PARAM C-DAC also deliv-
ered a host of apllications software to solve prob-
lems which were hitherto not solvable in the coun-
try.
PARAM was made available in two series of
configurations with the same basic architecture.
(Its architecture being as shownin the figure above).
PARAM 8000 series or the replicated scalar pro-
cessormachie which can be configured with 16, 32,
64, 128 or 256 nodes and if required beyond to 1024
compute nodes based on transputers. The second
being the PARAM 8600 which is additionally
equipped with vector processing capability based
on 1860 vector nodes.

The 256 node PARAM 8000 has peak comput-
ing power exceeding 1GFlops or 7500 MIPS (Mil-
lion Instructions Per Second), aggreagte main
memory of 1GBytes and auxiliary memory of over
20 GBytes in the form of parallel disk arrays. This
would approximately be equal to the compting
power of 750 PC XT's put together, main memory
of about 1024 of them and would take about 512 of
these XT's to match the auxiliary memory of
PARAM. PARAM 8600 conherently integrates
vector nodes into the architecture and the peak
computing power for 256 nodes exceeds 5 GFlops.
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One of the outstanding features of PARAM is
the standalone Mass Storage System (MSS) realised
through a set of parallel disk arrays. The disk array
provides large capacity high I/O bandwidth and
fast access time at an affordable cost. Also the
machine is aircooled and consumes less than 1 KW
of power per cabinet allowing easy installation in
any normal office or work-place.

Some of the application areas of PARAM are

Remote sensing.

Image processing

Satellite launch vehicle dynamics

Computational fluid dynamics

Oil reservoir modelling

Seismic data processing

Astronomy and Astrophysics

Molecular biology &

Graphics and visualisation

All these and many more applications demon-
strate the awesome power of PARAM.

The extensive hardware of PARAM has been
provided with a comprehensive parallel program-
mingenvironment, PARAS, which has been devel-
oped specially for PARAM and similar computers.
Written in 'C' Paras is designed for easy portability
across hardware platforms. The entire system soft-
ware which has been developed from root level,
runs into one-and-half million lines of source-code
and represents the largest system software effort
ever done in India.

With this supercomputer a whole new range of
problems have been solved and many applications
hitherto unthought of have been put into practice
using the powerand speed of theawesome PARAM.

Now that C-DAC has achieved a milestone on
the road to progress and done the country proud, it
is not stopping here. C-DAC's proposed second
mission is to build a general purpose MIMD super
computer in Teraflops architecture. The objective
is to deliver a machine that can compete with
international teraflops supercomputr projects. This
will place C-DAC in the world's three to four
"grand challenge" organisations and give India the
leading edge in the world of supercomputing.



The Security Scam
Arundhati Kane ¢vysa)

During the recent years a wave of liberalisation
" sweptthrough the Country. The process of opening
up of the economy attracted the attention of various
investors to one avenue of returns, that was till then
considered a 'bourgeois’ business and open only to
the upper class. The process became glamourous
due to 'rags to riches' story of one man, Harshad
Mehta. Within a short time a middle class cement
dealer became a millionaire owning a posh apart-
ment and a fleet of Japanese cars. -

Everybody who heard this story was left awe-
struck. No less shocking was the fact that the share
market was facing its biggest ever boom. The
prices of shares were reaching Olympian heights.
Every player in the stock market was apprhensive
because all this seemed unnatural. One could not
really believe in the existance of aking Midasinthe
market, who changed whatever he touched into
gold. And Harshad Mehta was no Midas. He wasa
shrewd businessman who conveniently turned the
loopholes in the Indian economy to his advantage.
However, Harshad Mehta was not the only one. He
was just the tip of the iceberg. Recent investiga-
tions have brought out the tremendous dimensions
of the scam. It is high time we delved into deeper
walters.

Over a month, as the news of his shenamgans
dribbled out, the Bombay Stock Exchanges
Sensetive Index crashed by almost one thousand
points. Market capitalisation fell by almost one
lakh crores. A payment crisis threatened to fan the
spreading flames of panic. As there are astonishing
revelations and several important people and bod-
ies are being pulled into the vortex of the scam, a
grim pitcure is emerging.

However one gets confused by the terms bemg
used, "The security scam"” and "The stock market
scam". To a layman both scem one and the same.
But it is interesting to note that these two are
completely different. They are interrelated or seem
to be interrelated because the players in both the
fields are the same. The money appropriated from
the banks was used to play bull and bear runs in the
market.

Tounderstand the anatomy of the scam we must
first understand some basic terms.
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(1) FUNDS ON CALL :-

Call money, needed 24 hours, five days a week,
is cash borrowed or lent between the books. The
volume of these transactions is around 6000 crores
aday. The amount of cash retained by the bank can
thus change from day to day depending upon the
deposits and withdrawals by the customers, which
arenotified to the clearning house firstat 12.30 p.m
and then at 2.30 p.m. Thus the banks have a mere
30 to 45 minutes to replenish their shortfall or
deploy the surplus funds. This simple matter can be
sorted out by a phonecall. But most public sector
bank managers do not have direct lines on their
desks. Thus they have to pick up the hot lines
conveniently provided by the brokers, and arrange
for the money through them. The bank - broker
nexus is born and so is the mother of all scams.
(2) BANK RECEIPTS :-

The bank in the need of fund issues Bank Re-
ceipts in the name of the bank to which it sells its
securities. Securities are bulky documents, cum-
bersome to transport. Bank receipts (BR) thus
prove to be .easicr and more convenient to ex-
change. The BR is non-transferable, and can be
issued by recognised banks only. The BR
acknowledges a transaction and promises to de-
liver the securities later. The buyer bank accepts the
BR and then pays the seller bank. The BR is later
exchanged directly or through a broker for securi-
ties.

Now it must be noted that the banks in India,
whether nationalised or not, are under the rigid
control of the Reserve Bank of India. The banks are
compelled to buy various bands and securities
under schemes floated by the government under
the Statutary Liquidity Ratio. They have to invest
a certain portion of their money in governement
securities. Recently the percentage of money which
the banks have to invest in securities has grown
greatly. Afterinvesting this percentage of money in
the securities and leaving the required cash reserve
ratio with the RBI, the banks are left with hardly
any funds for other investments. Thus their profits
have declined a great deal. On the one hand Banks
are suffering losses and on the other hand they have
to retain securities which are not so useful to them



as the rate of interest the government offers is much

lower than obtainable elsewhere.

The witty Bulls and Bears, on the prowl in the
market, readily entered the scene at this time. A
tempting opportunity was given to the banks. To
increase their liquid money, banks sold securities
to a needy bank, of course, through a broker. when
the RBI enquiry was due these securities were
bought back again through the brokers.

This was going on for years together. The bro-
kers got their commission and the banks got their
securities as well as money when they needed
either of these. But the real trouble started when
two things happened in the course of time.

(1) Some banks, like the Bank of Karad issued false
BRs. That is the number of securities the bank
receipt promised to give was far less than the
actual number of securities the bank possessed.

(2) The money which was given as payment for
securities was deposited in the account of the
brokers.

Now this was where the ‘stock market scam’

came Lo light.

The money from the transactions between the
banks was deposited in the account of the brokers.
The brokers used this money to play bull and bear
games in the market. Harshad Mehta and other
brokers bought shares of which they wanted to
increase the price. This led to anastonishing bullish
trend in the market. These people after the rise in
the price of the Shares, sold them again. Thus there

was a sudden crash in the prices of shares. The
money deposited in the account of brokers was then
returned to the bank quickly. That is, normally a
broker sells his shares, recoups his funds and pays
back the money. Thus the flow of funds continues.

Thus the "Securities Scam” and the "stock mar-
ketscam" were interlinked and were exposed mainly
due to two events.

(1) The annual RBI enquiry was on.
(2) There was abrokers' strike and the brokers were
not able to sell their shares.

The banks, in turn, faced two problems.

(1) Their security balance depleted.
(2) Brokers had their money.

The magnitude of the scam as it is being re-
vealed is virtually horrendous. The initial revela-
tions were that the State Bank of India, The Bank of
Karad and the National Housing Bank were in-
volved. But now with the eastablishment of Joint
Parliamentry Committee, the involvement of new
banks and new organisations is coming to light.
The most surprising revelation is about the in-
volvement of Public Sector Undertakings which
shows how deep-rooted the whole scam is. The
politicians are suspected, if not yet proved, of
having a hand in the scam. The 'Securities scam’
and the 'Stock Market Scam' are bound to have
adverse effects onalready limping Indian economy.
Itis essential that we face this challenge squarely,
punish the wrongdoers and place the Indian
economy firmly back on its feet.

The Danger Through The Sky : Depleting Ozone

Manojkumar Devne Msc Geography Part 1)
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The Planet Earth :

From the beginning of time the planet earth, on
which we live and have our being, has not evoked
the wonder that the Moon, the Stars and other
Celestial bodies have. We have taken it (the earth)
for granted as the air we breathe in. We have
studied about it in geography books, so have mil-
lions of students all over the world. But, that it
needs continuous and continuing environment pro-
tection to maintain certain balances inrelation toiits
environments for the continuation of uniterrupted
life on it has dawned on us only recently. Though
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this enviornmental degradation due to man-made
causes has been going on for quite some time now,
thanksto the breathtaking developmentsin Science
and Technology, also Industry, it has reached a
critical stage which we can ignore only at our
"Peril'. The Rio Summit which concluded on June,
15th 1992 after 13 days of deliberation was in
recognition of the immediate need to initiate steps
tomake the earth safe for us and future generations.

The world now knows that danger is shining
through the sky. The evidence is overwhelming
that the earth's stratospheric Ozone Layer which is
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our shield against The Sun's hazardous ultravoilet
rays, is being eaten away by man-made Chemicals
far faster than any scientist had predicted. No
Longer is the threat posed to our future but the
threat is here and right at our doors. Ground zero is
not just the South Pole anymore, a hole in earth's
protective shield could soon open above Russia,
Scandinavia, Germany, Britain, Canada and
Northen New England as well.

Formation of the Ozone Shield :

This layer of the upper atmosphere some 15 to
30 kms. above the earth's surface in which most of
the atmospheric Ozone is concentrated was formed
when early aquatic Organisms, and various other
micro - organisms principally algae, began to use
the energy from the sun to split molecules of water
and Carbon dioxide and then recombine them into
Organic Compounds and Oxygen. This process is
more commonly known as 'Photo synthesis'. Oxy-
gen (0,) was used up as Organic Carbon was
converted to carbon dioxide (CO2), butnotall of it.
In a fateful development, Oxygen - poisonous to
the then organisms, then bagan to accumulate in the
amosphere, touching off a massive ecological
disaster for Primordial Organisms. As Oxygen
built up, the Carbon dioxide content began to drop.
Highin the atmosphere, some molecules of oxygen
were split as they absorbed energy from the Ultra -
Voilet rays and formed single atoms of Oxygen.
When these recombined with Oxygen, Ozone (O,)
molecules were formed which are very effective
absorbers of ultra voilet rays emitted by the Sun.

(02 V.V. radiation 0 + 0)
O+ 02 03) Now, Ozone ()3) being unstable itself

(0,+0 0, +0,) the process goes on. The Ozone
formed a protective shield around the earth, elimi-
nating the threat of irradiation by Ultra-Voilet
Light. With this development, the land was fit for
more complex life. The organisms that first began
to cast off the Oxygen did not survive the switch to
an oxygenated atmosphere, but some others did,
and made the pivotal transition from water to land.
The Ultra Voilet Radiation :-

The Main source of ultrd voilet radiation is the
Chromosphere, the outer most Layer of the Sun,
this ultra voilet radiation has a wavelength just

“above the visible light spectrum.

The destruction of Ozone was primarily through

the high concentrations of chlorine monoxide
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(CLO), a chemical bi-product of the chlorofluoro
carbons (C.F>C's) of the total 0.7 million metric
tons of chloro fluorocarbons (used annually world
wide nearly half of it is contributed in the form of
foam used as insulation and packing materials) and
cleaning agents, each sharing 24% of the total,
vehicle Air Conditioning constitutes 20% and the
remaining 30% are shared between Aerosol sprays
and Refrigeration taking a share of 15% each. the
action of the CFC's on the atmosphere is that they
do not disintegrate quickly in the lower regions of
the atmosphere. Instead the heavy chemicals rise
into the stratosphere before dissociating to form
CL.O (Chlorine monoxide) and other compounds.
The highly reactive Chlorine then captures and
breaks apart Ozone molecules of Ozone, a rate
faster than the gas replenishes naturally.

The Effects on Life :-

Ultra - Voilet rays can make the lens of the Eye
cloud up with cataracts, which bring on blindness
if untreated the radiation can cause mutations in
DNA (genetic changes), leading to skin cancers,
accelerated aging and wrinkling, including the
deadly melanoma. Exeess U.V. radiation may also
affect the body's general ability to fight off diseases
U.V. light can impair immunity to infectious dis-
eases in animals. They are immunological effects
on human body, though their significance is not yet
known. High doses of U.V. radiation can reduce,
the yeild of baisc crops such as soyabeans dueto the
interference in photosynthesis, U.V. - B. the most
dangerous variety of U.V. penetrates scores of
meters below the surface of the oceans. There the
radiations cankill phytoplankton (one celled plants)
andkrill (tiny shrimp like animals), which are at the
very bottom of the ocean-food chain.

Encouraging results have come forward after
exhaustive U.N. Enviornment Program, wherein
there has been a 40% drop in C.F.C. consumption
since 1986. The task is also daunting in the rapidly
developing countries of china and India. Together
they now contribute 3% of the world's large burden
of Ozone depleting Chemicals, but their potential
demand for CFC procucts is so great that without
the co-operation of both countries any plan to heal
the Ozone hole is destined to fail.

India which in thc early 1970's invested heavily
in the purchase of western refrigeration technol-
ogy, today notonly manufactures its own refrigera-
tors but, exports C.F.C. compressors.



Ashish Kothari of Kalpavriksh, India's
Envirommental group, says "Our development
strategies cannot be sacrificed for the destruction
of the enviornment caused by the west". and then
there is the costof changing technology. Itis rightly
put by Maneka Gandhi (for Minister, for environ-
ment that, India recognises the threat to the envi-
ronment and the necessity for a global burden
sharing to control it, but is it fair that the
industrialised countries who are responsible for the
Ozone depletion should arm-twist the poorer na-
tions into bearing the cost of their mistakes?

The unprecedented assault an the planet's life
supporting system could have horrendous long
term effect on human health, animal life, the plants

that support the food chain and just about cvery
other strand that makes up the delicate web of
nature. And it is too late to prevent the damage,
which will worsen for years to come. The best the
world can hope for is to stabilze ozone loss soon
after the turn of the Contury.
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""The Little Prince' : A Tale of Paradise Lost
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Heaven lies about us in our infancy!
Shades of the prision house begin to close
Upon the growing boy,
says Wordsworth in 'Ode : Intimations of Immor-
tality from Recollections of Early Childhood.' Some-
what simailar sentiments are expressed in Exupery's
novel, "The Little Prince'.

This novel is basically aparable. Itpicturises the
narrator's encounter with the Little Prince in the
Sahara deserts. This boy symbolises innocence in
one sense. The novel depicts how man loses his
childhood innocence and ability to wonder in the
process of growing up. Though inevitable, this loss
takes you away from nature and from God also. The
echoes of this theme can be found in the Biblical
mythalso. Adam and Eve were living a blissfullife
inthe Garden of Eden. But after they committed the
firstsin, they fell from the Paradise on the earth. An
awareness of the loss of innocence makes some feel
the need to recover iturgently. Atwhat costknowl-
edge is gaiaed is the question the Little Prince
makes the narrator ponder over.

The narrator is an air -pilot, who has to land in
the deserts accidentally, due to engine - failure.
There he meets the boy. It can be said that thePrince
is his lost childhood only. When he is away from
the daily rut of life and pressures of civilisation,
then the burried child in him wakes up and takes the
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form of the Little Prince. This alienation gives him
an opportunity for self - discovery, for the boy
makes him think and makes him feel ashamed, at
times. Through his narration, the adult realises how
people around him have crushed hisinnocence. So,
the Prince doesnot remain aPrince, he becames just
a boy, symbolising innocence and the narrator’s -
rather anybody's lost childhood.

Once this novel is called a parable, its scope is
quite fixed. It cannot be said to have wider dimen-
sions, such as a book like 'Jonathan Livingston
Seagull’ can have.

However, someallegorical touches can be found
in the satirical descriptions of some other planet
owners. There's a businessman who counts and
owns stars, What's more, he also keeps them in a
bank. One man gathers information about moun-
tains, rivers etc, from travellers, writes books,
sitting at a single place and calls himself a geogra-
pher. There's a planet with a king who has lust for
power, but unforturately enough he has no subject
torule over. There is also a tippler, who is ashamed
of drinking and to forget that, drinks again. These
characters are really doing meaninglessand worth-
less activities only and so they become ridiculous.
We all, in fact, live ataong them only. The boy is:
very much astonished by each of them and wants to
goaway from them immediately. This whole thing



suggests that such busy, materialistic adults who
are crazy after something really crush the inno-
cencein youand try to make you one of them, that's
why the boy hates them all. Perhaps the last ridicu-
lous character is the lamp-lighter. He at least has
somebody's orders to obey, though he is obeying
them blindly. He symbolises our present day bu-
reaucratic society, which fills your life with mo-
notony and boredom. ’

The boy's cleaning of volcanoes on his planet is
also a symbolic activity, just as his irradication of
the baobabs is. Good and evil both exist side-by-
side. Evil thoughts should not be allowed to take
roots in your mind, otherwise they will ruin you. So
one should now and then clean his mind of evil
thoughts. Anextinct volcanoshould alsobe cleaned,
for one does not know what would happen the next
moment. The boy also hates boa-constrictors, for

they crush theirprey. Instead of all these, he always
wants a sheep, symbolising Christ, symbolising
love for all living beings. He tames a wild fox and
learns from him two golden secrets - You are
responsible, forever, for what you tame and whatis
essential is invisible to the eye, itis seen only with
heart. Then only he realises thathis rose is different
from all other roses, because he has tamed her.
Therefore, he has to protect her, however haughty
she is. Thus we can see that as a parable, this book
reminds one of Biblical myths and other such
stories.

Reading this book is really a pleasure. The
original french work as well as the English transla-
tion is beautifully illustrated by the author. The
translated version is also commercially very suc-
cessful. For all these and other reasons, this book is
amust in everbody's reading list.

RERR

Arthur Koeestler on Art, Humanity, Science and Technology.
Poonam Chordia F.yJssc)
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Explosive Growth of the Neocortex / Where
Evolution Erred.

Koestler devides the human brain superficially,
into the neocortex and the archaic brain. The neo-
cortex is concerned with science and technology
while the archaic brain is related to art and litera-
ture.

According to Koestler there is no doubt that
there is great ballooning of the neocortex while the
archaic cortex has been relegated.

The rise of the human neocortex is the only
example of evolution providing a species with an
organ it does not know how to use. Inadequate co-
ordination between the old and the new structure in
the nervous systems made man's instinct and intel-
lect fall out of step. The strategy of evolution is
subjectto trial and error and there is nothng particu-
larly improbable in the assumption that in course of
the explosive growth of the human neocortex evo-
lution erred.

Scientist - creativity - Artist.

Creative achievemets of the scientists lack the
audience appeal that an artist enjoys for several
reasons briefly metioned, - technical jargon (de-
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based language), old fashioned teaching methods
and cultural prejudices. The boredom created by
these factors emphasises the artificial frontiers
between continuous domains of creativity.
Prehistoric Brain.

All the scientific evidence indicates that the
earliest representatives of homosapiens, the Cro-
Magnon man’, who emerged on the scene some
fifty to hundred thousand years ago was already
endowed with a brain wich in shape and size was
the same as ours. But he hardly made any use of it,
he remained a cave dweller and never grew out of
the Stone Age. From the point of view of his
immediate needs, the explosive growth of the neo-
cortex overshot the mark by a time factor of astro-
nomical magnitude. For several tens and thousands
of years ourancestors wentonmanufacturing bows,
arrows and spears while the organ which has taken
us to the moon was already ready for use, inside
their skulls.

Modern Brain.

The whole corpus of mathematics potentially
exists in the ten billion neurons of the computing
machine inside the human skull. The jerky and



basically irrational progress of knowledge is prob-
ably related to the fact that evolution has endowed
homosapiens with an organ which he was unable to
putto proper use. Neurologists have estimated that
even at the present age we are using only two to
three percent of the potentialitiesof its "built-in
circuits”.

Learning or Creativity.

The most productive form of learning is prob-
lem solving. The traditional method of confronting
the students not with the problem but with the
solution, amounts to depriving them of all the
excitement, and joy to shutting off the creative
impulse, and reducing the adventure of mankind to
a mere rusty and mechanical heap of theorems.

The development in art and literature bas a
micron magnitude. We should produce humane
buman beings and not just the robots. This among
other things is indirectly responsible for the col-
lapse of family and the social life altover the world.
Science and Technolog Technology.

Science and Technology are very rapidly over-
shadowing the finer side of mankind, i.e. music,
drama, literature etc. Artis a form of communica-
tion which aims at eliciting a recreative echo.
Education should be viewed as an art and appropri-
ate techniques of art need to be called forth to elicit
that echo.

Any scholarly student is always encouraged to
opt for science and technology many a times even
if his interest lies elsewhere. The "mechanical
encrusted on the living" symbolizes the contrast
betweenman's spiritual aspirations and hisall - too
- solid flesh subject to the laws of physics and
chemistry.

Originality, selective emphasis and economy
are certainly not the only criteria of literary excel-
lence but they proved to be a handy mariner's
compass for the critic at sea; and law of unfolding
appears to be equally valid and tantalising - in
scinece as also in art.

Science and Art. .

The boundary between science and art is fluid,
There is however a sharp break where witticism
changes into wit, or where science stops and art
begins.

Intellectual Versus Emotional Development.

There is no corresponding development on the
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instinctual side that causes man to mend his ways.
As a further illustration of the gulf between our
intellectual and emotional development, take the
contrast between communication and co-opera-
tion. Now there are restrictions on inmigration and
imigration. Today about one third of mankind is not
permitted to Jeave its own country. One could
almost say that progress in co-operation waned in
an inverse ratio to the progress in communication.

The history of science is the only history which
displays cumulative progress of knowledge; ac-
cordingly the progress of science is the only yard-
stick by which we can measure the progress of
mankind; and moreover, that the term "progress”
itself has no clearly defined meaning in any field of
activity except in the field of science.

The Beginning of the End.

Perhaps the saturation point is not far away,
when the Cartesian scientific methodology will not
only prove to be inadequate but also fail to unravel
mysteries of nature and perhaps science will then
start asking a new type of question. One branch
afteranother of chemistry, physics, cosmology etc,
has merged in to the majestic river as itapproaches
the estuary to be swallowed up by the ocean lore its
identity, and evaporate into the clouds; one hopes
of a new cycle. It has been said that we know more
and more about less and less. It seems that the more
univcrsal the "laws" we discover, the more illusive
they become, and that the ultimate consummation
of all rivers of knowledge is in the cloud of un-
knowing.

Science and Technology Accumulates and
Humanity Decays.

There are at least two good reasons to justify the
view that humanity is going through a crisis, un-
precedented in its nature and magnitude in the
whole of its past history. The first is quantitative,
the second is qualitative. The quantitative reason is
upsetting the ecological balance. The period at
which the population has doubled itself has shrunk
from fifteen hundred years to thirty five years. The
average working life of aresearch scientistis about
forty five years, seven out of every eight scientists
who ever lived is alive now. The qualitative reason
is qualitative and can be summed thus :

Before the thermonuclear bomb, man had tolive
with the idea of his death as an individual, from



then onwards, mankind has have to live with the
idea of its death as a species.

The glory of science is not-in a truth "more
absolute” than the truth of Tolstoy or Bach, butin
the actof creation itself. The scientists' discoveries

or painter imposes his; an order that always refers
to limited aspects of reality, and is biased by the
observer's frame of reference, which differs from
period to period, as a Rembrandt nude differs from

impose their own order on chaos, as the composer anude by Manet.

-
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Looking at my individual case through the psychological microscope, after
having deliberately laid myself open to such examination, it can, of course, be
argued that my conversion was caused not by a ""genuine’’ social conscience but
by a neurotic disposition. But I doubt whether a highly developed social con-
science is ever "'genuine’’ in the sense of being completely detached from private
experiences in the individual's past. "Whether they spoke of the necessity of
political liberty, or the plight of the peasant or the socialist future society, it was
always their own plight which really moved them. And their plight was not
primarily due to material need: it was spiritual.’ The quotation is from Borkenau's
The Communist International and refers to the Russian revolutionary intelligen-
tsia of the nineteenth century. But it could be equally applied to the French
Encyclopedists, the Liberals of 1848, and the champions of any other progresive
movement.

In Short, behind the achievement of reformers, rebels, explorers, and inno-
vators who keep the world moving, there is always some intimate motivation- and
it mostly contains a strong element of frustration, anxiety or guilt. The happy are
rarely curious; those who are smugly tucked into the social hierarchy have no
reason to destroy the conventional system of values, nor to build new ones. The
contempt of the hale and healthy for the neurotic is justified so long as the latter's
obsessions remain sterile and find no constructive outlet. But there is another type
of neurotic who labours under the curse of experiencing a collective predicament
interms of personal pain, and has the simultaneous gift of transforming individual
pain into social or artistic achievement. In the evaluation of that achievement the
intimate motives behind it ought to play no part.

- Arthur Koestler
Arrow In the Blue
An Autobiography
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'Stock Bargain!' - A Mock Stock

Exchange Programme :
(Organisers of 'Stock Bargain'.) (s.Y.B.Com)

Tuesday\ 23rd Feb 1993, There was a charged
up atmosphere in S.P. College. At 10 o'clock, Shri.
Kadlaskar, the Secretary of Pune Stock Exchange
drovenonto the college premises. Well, had he lost
his way? No Sir! He was the Chief Guest for 'Stock
Bargain'- a mock Stock exchange competition.

This programme was organised for the first
time, by the students of S.Y. B.Com.. It was a fun
& leam programme to make the students acquainted
with the activities of stock Exchange & highlight
itssignificance in the capital market & the economy.

The plan of action was chalked out - obtaining
permissions, giving invitations, orranging for re-
freshments, compiling the brochures, painting post-
ers, etc, ete, etc.... We had to employ all our
energies to attract & convince the students of the
utility of this programme. And the response was
overwhelming - nearly 120 teams i.e. about 250
students participated in the competition. Even the
students from science & Arts streams took keen
interest. Many of the staff members too got a
\" chance to see a stock exchange at work.
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After the inaugural ceremony, the participants
were informed about the working of Stock Ex-
change and the competition was made wide open.
Ten Blue Chip Companies were selected and the
participants had to deal in shares of these Co's.
After the declaration of the opening rates, there
were, News Flashes' after every 5-10 minutes,
which influenced the shareprices of a particular
company. The team with the highestportfolio at the
closing rates was eventually declared the winner.

The College authorities provided the required
infrastructural support & the S.Y.B.Com. students
organised the entire programme on their own.
What Next 7 :

The idea of 'Stock Bargain' has created a revo-
lutionary wave amongst the students of our college.
Will this result in providing the Commerce Stream
adifferentidentity? It is our keen desire to arrange
many more of such programmes mainly for the
students & channelisc their enthusiasm for con-
structive purposes. Won't you be a part of it?



A REPORT ON PROJECT EXHIBITION
(DEPARTMENT OF PHYSICS/ ELECTRONICS)

The exhibition of the projects carried out by the
T.Y.B.Sc. students from department of Physics/
Electronics during the academic year 1992-93 was
organised on 16th of March 1993. On this occasion,
about fifty projects werc presented by the students.
Many students from our college and outside grabbed
this opportunity and expressed their commenda-
tions. The chief gust Mr. Bhosale, the Director of
Inconix factory, Pune, formally inaugurated the
session. After going through the works, he gave
following ratification:

Electronics :
1) 'A model Elcectronic Thesaurus'
by Mr. Sameer Kulkarni

2)'SAP-1'

by Mr. Suhas Bhandare
Physics :
1) 'Chaotic Behaviour'

by Ms. Patankar

2) 'Newtonian Telescope'
by Ms. Phukarne

3) 'Streamline Flow'

by Ms. Vichare
(Abstracts of the above mentioned works are given
below.)

THE SAP -1
Suhas Bhandare T.Y.B.Sc. (Electronics)

The name of the project stands for a micro
processor 'Simple As Possible - Level - 1'. As the
name suggests, it is the simplest micro processor
ever possible, which employs minimum hardware
and software.

Itcanbe viewed as an educational or demonstra-
tive project in that it proves 0 be immensely
helpful to a novice in understanding all the crucial
ideas which capacitate a microprocessor to be
called so. Here, the general purpose single chip
microprocessor of wide industrial use, is conde-
scended down toanumber of discrete Ic's perform-
ing a range of various operations. Then it becomes

L&

a lot more vivid to a beginner how the operations
like data-transfer and data-mainpulation are ac-
complished within the infrogstructure of the micro-
processor, the manipulation being confined here to
arithmetic processingsonly.

Theindividual functional blocks constructed on
separate boards are interfaced to an array of com-
mon communication paths in order to facilitate
testing and demonstration. The instruction- set of
SAP-1 is upword compatible with the fullfledged
assembly language instruction set of 8085 micro-
Processor.



'A MODEL ELECTRONIC THESAURUS'

Sameer Kulkarni T.Y.B.Sc. Electronics)

00000000000 000000000000 00000000c0000000000000CRROICGOYS

This projectis anindependent attempt at design- onyms of any filed word may be made accessible to
ing a microprocessor-based electronic device to the user just by entering it through the keyboard.
render library-function. The word Library-Func- So far as the technical details are concerned, the
tion' hints at the potential of the device to perma- hardware comprises the motherboard, alphanu-
nently store any type of data in its own 'memory’, meric display and keyboard; the software being
which then can be called to the display in desired writlen in assembly language.
form as per the users' convenience. Thus, it is a Finally, though the permanent data is to be
library at one's fingertips! leaded in memory by the manufacturer in the

The wide spectrum of areas with a demanding present scheme, the désign readily lends itself to a
need for similar application ranges from verbal (o modification empowering the user to decide his
industrial. The application presently chosen is that 'own permanent data' conducive to the desired
of a Thesaurus: wher by the synonyms or ant- application.

¥ ¥ *
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Chaotic Behaviour of A Driven
Non - Linear P. N. Junction
Dipali Patankar 1.Y.B.Sc. (Physics)

000 000000 000CCREONGR000000000000000080000000000000NCLS

The word ‘chaos’ brings to mind a concept of the error in the measurement that causes this seem-
randomness and unpredictability. But the chaos ing unpredictability. In the absence of this error, the
studied in nonlinear dynamic systems is not ran- solution obtained mathematically would be the
dom. Scientific. Chaos is the periodicity that exists same as actual state of the system. However, abso-
inapparantly nonperiodic systems. Classically any- lute accurancy is not possible practically. Thus it
system is described by setting its equation(s) of is not possible to predict the state of any system at
motion. Then the state of the system atany time can any time absolutely. Approximations can be made
be obtained by solving these equations, using some but they are not reliable for complicated systems
known conditions. The measurement of these con- and over longer ranges of time. In such cases, these
ditions involves some eror. This eror is amplified in systemscan be studied in the laboratory by simulat-
the solution. Hence the predicted state and the ing them. This is one application of the chaotic
actual state vary. This variation causes the physi- behaviour of a non-linear elementlike p-njunction.

cist to call the system unpredictable. however it is

4«9
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