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Updates
1. Exam 1 scores are released. 

a. Come to office hours for clarity! A few 
misconceptions that will most likely come up 
again. 

b. Submit regrades ASAP via Prairie Learn

2. MP 3 - PNG due today 
3. MP 4 - UTF-8 out today (due next tuesday)



Agenda 
1. Bit fiddling

a. Bit shifting
b. Bit logic operations

2. Bit Mask 

3. MP4 - UTF-8 

4. Sets



Assembly and the CPU



Bytes Review 



How many bits are in a 
char?
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How many bits are in an 
int?
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Bit Fiddling in C

1. Bit shifting << or >>

1. Bit operations (AND OR XOR NOT)



Bit Shifting



Bit Shifting Example in C
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What prints (challenge)? clicker.cs.illinois.edu
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Bit Operations



Bit Operations Example in C
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What 10 bit value does this 
produce? 

((~0) << 3)
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What 10 bit value does this 
produce? 

(((~0) << 3) ^ ((~0) << 6))
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I want just the middle 4 bits from a byte to 
remain. 



How would I get only the 8 
smallest order bits from from 
an int x?
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What would print 
(challenge)?
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But why? Two Examples!

1. UTF-8

1. Bit Sets



MP4 - UTF-8

Char -

ASCII -

Unicode -

UTF-8 -



UTF-8

Code Point -

UTF-8 -



(Encoding) Code point -> UTF-8



(Encoding) Code point -> UTF-8



(Encoding) Code point -> UTF-8



If I need 9 bits to represent a 
code point, how many bytes 
will I need to encode it to 
UTF-8?
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How many X slots are there in 
a 4-group UTF-8 character?
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(Decoding) Code point -> UTF-8



(Decoding) Code point -> UTF-8

0000 1000 1110 0100 1000 0001 1001 0000



MP4 - UTF-8



But why? Two Examples!

1. UTF-8

1. Bit Sets



Bit Sets
Set - Collection of things with no repeats or enforced order 



How many bytes do I need 
to represent a set of 16 
items?
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What operation would I 
need to find the union of 
two fruit basket sets?
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What operation would I 
need to find the 
intersection of two fruit 
basket sets?
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Bit Sets - Used as flags
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