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 (Japanese students are expected to write in 
Japanese.  If you are an international student, you may respond in English. However, your answer must be entirely 
original. No marks will be awarded for answers that include large, unoriginal excerpts from the text.) 
 
 

 computer science  ‘information’ 
5 10 (Read the following 

passage and write a 5- to 10-line summary on the two aspects of the term ‘information’ as used in computer 
science. Be sure to include the key details and examples mentioned in the text.) 
 
   Every discipline that aspires to be ‘scientific’ is constrained by the fundamental stuff it is connected with.  The 
stuff of physics comprises matter, force, energy, and motion; that of chemistry is atoms and molecules; the stuff of 
genetics is the gene; and that of civil engineering comprises the forces that keep a physical structure in 
equilibrium.  A widely held view amongst computer scientists is that the fundamental stuff of computer science is  
information.  But here is a problem: there remains, to this day, a great deal of misunderstanding about what 
information is.  It is, as Maurice Wiles once remarked, an elusive thing. 
   One significant reason for this is the unfortunate fact that the word ‘information’ was appropriated by 
communication engineers to mean something very different from its everyday meaning.  We usually think of 
information as telling us something about the world.  In ordinary language, information is meaningful.  The 
statement ‘The average winter temperature in country X is 5 degrees Celsius’ tells us something about the climate 
in country X; it gives us information about X.  In contrast, in the branch of communication engineering called 
‘information theory’, largely created by American electrical engineer Claude Shannon in 1948, information is 
simply a commodity transmitted across communication channels such as telegraph wires and telephone lines.  In 
information theory, information is devoid of meaning.  The unit of information in information theory is called the 
bit (short for ‘binary digit’) and a bit has only two values, usually denoted as ‘0’ and ‘1’.  What bits mean is of no 
concern in this sense of ‘information’. 
   In computing, information processing in this meaningless sense is certainly relevant since a physical computer, 
made out of electronic circuits, magnetic and electromechanical devises, and the like (collectively dubbed 
‘hardware’), stores, processes, and communicates information as multiples of bits and bytes.  But the physical 
computer is only one kind of computational artefact.  Meaningless information is just one kind of information the 
computer scientist is interested in.  The other, more significant (and arguably more interesting), kind is 
information that has meaning: semantic information.  Such information connects to the ‘real world’ – and in this 
sense corresponds to the everyday use of the word.  For example, when I access the Internet through my personal 
computer, information processing certainly occurs at the physical or ‘meaningless’ level: bits are transmitted from 
some remote computer (‘server’) through the network to my machine.  But I am seeking information that is about 
something, say the biography of a certain person.  The resulting text that I read on my screen means something to 
me.  At this level, the computational artefact I am interacting with is a semantic information processing system.  
 

Subrata Dasgupta, Computer Science, OUP 
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 (1) 1918-9 (2) 
(3) 5

10 (Read the following passage and write a 5- to 10-line summary, addressing the 
following points: (1) The disastrous situation caused by the 1918-9 pandemic, (2) How the virus responsible 
differed from ordinary flu viruses, and (3) The cause of its global spread and why it remains relevant today.)  
 
 
   In March 1918, several hundred soldiers at a U.S. military base in the state of Kansas fell ill with influenza.  In 
the following months, the illness spread to Europe, Africa, and throughout the world.  At first, the disease was 
relatively mild, but a more virulent strain soon emerged.  By the time the global pandemic faded away the 
following year, millions of people in dozens of countries had died. 
   In 1918, nobody knew what caused influenza.  One theory was that the pathogen was a bacterium, but no 
bacterial culprit could be identified.  It was only later that influenza was found to be caused by viruses.  
Viruses are tiny parasites that reproduce by invading living cells.  Because of their extremely small size – between 
about 20 and 400 nanometers in diameter – most viruses cannot be seen through regular light microscope.  In the 
1940s, electron microscopes started to reveal viruses’ structures, and it was later found that all viruses contain 
nucleic acid – either DNA or RNA – that encodes genetic information. 
   Influenza outbreaks have occurred regularly throughout history, but the 1918 pandemic was unusual in the large 
number of people who died and in the fact that many of the victims had been healthy young adults.  Researchers 
have long wondered why the 1918 flue was so virulent.  An answer finally began to emerge in the late 1990s, 
when the 1918 virus was recovered from old autopsy samples and from the lungs of an Alaskan woman who had 
been buried in permafrost in November 1918.  The genetic pattern of the virus was determined and compared with 
other viruses, and recombinant viruses – partial imitations of the 1918 virus – were tested on animals.  The 
recombinant viruses were found to be very similar in both structure and effect to viruses that now infect birds, 
raising concern that avian flu might become dangerously infectious to humans.  
   One factor that contributed to the rapid spread of the 1918 flu virus was World War I.  Soldiers infected with the 
virus travelled in crowded ships and lived close together at military camps and on battlefields, thus infecting many 
others.  Civilian travel also increased as people were displaced by the war.  Today, of course, global travel is even 
more common than eight decades ago, and health experts fear that a dangerous new virus could be spread 
worldwide by air travellers in just a few days.  Now that scientists understand better how viruses cause illness, 
rapid progress is being made in developing vaccines.  But the danger of another influenza pandemic, perhaps 
caused by a new virus similar to the one that killed millions in 1918 and 1919, has not disappeared, and much 
research – in virology, in pharmacology, and in public health – still needs to be done. 
 

Tom Gally, English for Scientists, Kenkyusha 
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