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111eory or l\11uw11:uyc 

SCIENCE AND OUR 
' 
KNOWLl:DGE OF THE WORLD 

What is the connection between scientific theory and the physical world? How can we 
tell that our knowledge of the world is correct-meaning that the world is as we say it 
is? Underlying this is the possibility (or impossibility) of an answer. 

"Give me a place to stand, and I will move the earth." Archimedes 

"We may regard the present state of the universe as the effect of its past and the 
cause of its future. An intellect which at any given moment knew all of the forces 
that animate nature and the mutual positions of the beings that compose it, if this 
intellect were vast enough to submit the data to analysis, could condense into a 
single formula the movement of the greatest bodies of the universe and that of the 
lightest atom: for such an intellect nothing could be uncertain; and the future just 
like the past would be present before its eyes." Laplace 

tiJ!MuOufJ{J rg~o~: 

"This universe of ideas is just a little independent of the nature of our experiences 
as clothes are of the form of the human body." Einstein 

"Physical concepts are free creations of the human mind, and are not, however it 
may seem, uniquely determined by the external world. In our endeavor to under-
stand reality we are somewhat like a man trying to understand the mechanism of 
a closed watch. He sees the face and the moving hands, even hears it ticking, but 
he has no way of opening the case. If he is ingenious he may form some picture of 
the mechanism which could be responsible for all the things he observes, but he 
~y ne~er be quite sure ~s -::,: 
picture 1s the only one which .~ 
could explain his observa- _I 
ti.ans. He will never be able t.o . i:1 _ __,,,i 
compare his picture with the "-...~ '-. 
real mechanism and he can- "-... :.,...--- \ \ 
not even irnagi:ne the possibil- ~\ . . 
ity of the meaning of such a / --------
comparison." Einstein 

When theory and reality 
are the same you can find 
no difference. 

Science Thesis/Anrilhesis 
(ToK Soence Folder) 



A PARADOX IN THE THEORY OF EVERYTHING 
Stephen Hawking, A Brief History of Time 

(Bantam Books, 1988), page 12. 

Now, if you believe that the universe is not arbitrary, but is governed -
by definite laws, you ultimately have to combine the partial theories 
into a complete unified theory that will describe everything in the 
universe. But there is a fundamental paradox in the search for 
such a complete unified theory. The ideas about scientific theories 
assume we are rational beings who are free to observe the universe 
as we want and to draw logical deductions from what we see. In such 
a scheme it is reasonable to suppose that we might progress ever 
closer toward the laws that govern our universe. Yet if there really is a 
complete unified theory, it would also presumably determine our 
actions. And so the theory itself would determine the outcome 
of our search for it! And why should it determine that we come to 
the right conclusions from the evidence? Might it not equally well 
determine that we draw the wrong conclusion? Or no conclusion at 
all? 

-Stephen Hawking 

Hawking Paradox (ToK Science & Metaphor Folder) Or. Ma-11< Headlee, 04.04.95 
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