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oredr the ltteers in a wrod are, the olny iprmoetnt tihng is taht the frist and
lsat ltteer be at the rghit pclae. The rset can be a toatl mses and you can sitll
raed it wouthit porbelm.

After this lecture, you should be able to:

• Apply the error-correction principle and explain why we can read the text.

• Critically evaluate the hypothesis in the second sentence based on what
you will learn about the fundamental limitation of error-correction.
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Introduction

written on the CD: . . . 0 1 0 1 1 0 1 0 1 . . .
after the scratch: . . . 0 1 1 1 1 0 0 0 1 . . .

What do we do now?

The engineering goal is to provide (almost) error-free performance, even in the
presence of scratches.
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2. We intuitively used a distance function d(x, y)

• Distance between bit-words: Count the number of different bits

• d(001, 011) = 1

• d(000, 111) = 3
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How does this apply to language?

• Language can be seen as an error-correcting code.

• Not all 5-letter combinations are words: “akzke” and “plfee” are not
words, but “house” is.

Assumptions

• Simplicity: We will focus on words (not sentences).

• Shuffling letters = errors

• The brain acts as a decoder.

• A distance function exists (but may be hard to define rigorously).
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• Error-correction requires two things: a code and a distance function.

• Error-correction has limits based on the properties of the code.

• Language can be interpreted as a code.
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Learning Objectives

Aoccdrnig to a rscheearch at Cmabrigde Uinervtisy, it deosn’t mttaer in waht
oredr the ltteers in a wrod are, the olny iprmoetnt tihng is taht the frist and
lsat ltteer be at the rghit pclae. The rset can be a toatl mses and you can sitll
raed it wouthit porbelm.

Are you able to:

• Apply the error-correction principle and explain why we can read the text?

• Critically evaluate the hypothesis in the second sentence based on what
you learned about the fundamental limitation of error-correction?
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