ECE 120: Introduction to Computing

Letter Frequency Decomposition

e tas
ogiven an ASCII string (terminated by NUL)

o count the occurrences of each letter
(regardless of case), and

othe number of non-alphabetic characters.

The high-level approach:

initialize histogram to all 0s
for each character in the string
increment the appropriate histogram bin
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€ I1rst decomposition step 1s clear Iirom

high-level approach.

We break our
task into a
sequence of
two subtasks.

~
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ext,

When is the
iteration
done?

own counting into an iteration.
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ounting one cnaracter 1volves two steps.

First, we must increment

one bin in the histogram. /
Then we must

advance our
pointer to the

next character
in the string.

~

ow can we determine whic
histogram bin to increment?

The answer depends on the character.

We need to use conditional constructs.

But how?
Let’s take a look at the ASCII sequence.
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ere 1s an abpbreviated version

of the ASCII table.

The characters divide into five groups.

The blue groups are letters.
The green groups are non-alphabetic.

We can use the vertical lines as
conditions.

slide 5 ECE 120: Introduction to Computing ©2016 Steven S. Lumetta. All rights reserved. slide 6

Notice that
if a character is less than 'A’,
othe character is not a letter.

Let’s start with the leftmost region.
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Let’s start with the left region.

TRUE FALSE
We know that the character is not below 'A
What’s left?
Let’s handle capital letters next.
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or capital letters.

FALSE TRUE
We know that the character is at least '[
What’s left?
Let’s handle the middle region next.
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We know that the character is not below 'a.'
What’s left?

We just need to split the two regions.

v
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at about initialization?

Now split the remaining two regions.

We need to do three things:
o fill the histogram with Os,

cload any useful values (such as ASCII
characters to check the region boundaries).

cand point to the start of the string.

v
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°point a register to the histogram,
othen iterate over all bins.
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