
CSE 311 Section MR

Midterm Review



Administrivia



Announcements & Reminders
● HW6

○ Was due Wednesday 11/6
○ Late due date Saturday 11/9

● Midterm is Coming Next Week!!!
○ Wednesday 11/13 @ 6-7:30 pm in PAA A102 and A118
○ If you cannot make it, please let us know ASAP and we will schedule you for a 

makeup



Problem 1: Translation



Problem 1 – Translation
Let your domain of discourse be all coffee drinks. You should use the following 
predicates: 

Work on this problem with the people around you.

 

Translate each of the following statements into predicate logic. You may use 
quantifiers, the predicates above, and usual math connectors like = and ≠. 

a) Coffee drinks with whole milk are not vegan

b) Robbie only likes one coffee drink, and that drink is not vegan

c) There is a drink that has both sugar and soy milk.
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Problem 1 – Translation
Let your domain of discourse be all coffee drinks. You should use the following 
predicates: 

Work on this problem with the people around you.
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Problem 1 – Translation  

Vegan coffee drinks do not contain whole milk.



Problem 1 – Translation
Let your domain of discourse be all coffee drinks. You should use the following 
predicates: 

Work on this problem with the people around you.
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Every decaf drink that Robbie likes has sugar.
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Problem 1 – Translation
Let your domain of discourse be all coffee drinks. You should use the following 
predicates: 
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Negate:
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Problem 1 – Translation  

Negate:

There is a decaf drink that 
Robbie likes without sugar.



Problem 2: Circuits and Normal Forms



Problem 2 – Circuits and Normal Forms

Here’s a complex circuit. 

(a) DNF for the output “2”?
(b) CNF for the output “1”?
(c) DNF for the outputs greater than 
“1”?
(d) How does adding an input affect the 
outputs?



Problem 2 – Circuits and Normal Forms

Some tips:
● Complete the truth table
● Focus on one output at a time
● Recall CNF/DNF structure
● Eliminate answers
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T

F

Work backward from one 
output at a time
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Some tips:
● Complete the truth table
● Focus on one output at a time
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● Eliminate answers

DNF: True rows → (p AND q) OR …
CNF: False rows → negate → 
                              (NOT p OR NOT q) 
                                  AND …
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Some tips:
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Eliminate based on number of terms
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Some tips:
● Complete the truth table
● Focus on one output at a time
● Recall CNF/DNF structure
● Eliminate answers

Work on (b), (c), (d) with the folks around you.

DNF: True rows → (p AND q) OR …
CNF: False rows → negate → 
                              (NOT p OR NOT q) 
                                  AND …
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Problem 2 – Circuits and Normal Forms

Some tips:
● Complete the truth table
● Focus on one output at a time
● Recall CNF/DNF structure
● Eliminate answers

CNF is a lot longer than DNF for one 
element of this circuit…
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Problem 2 – Circuits and Normal Forms

Some tips:
● Complete the truth table
● Focus on one output at a time
● Recall CNF/DNF structure
● Eliminate answers

For two elements, DNF and CNF are 
equal length (half of the inputs).

1 input combination : 1 output



Problem 2 – Circuits and Normal Forms

Some tips:
● Complete the truth table
● Focus on one output at a time
● Recall CNF/DNF structure
● Eliminate answers

(d): Binary → Decimal, n → 2^n

Similar to a truth table! 1:1



Problem 2 – Circuits and Normal Forms

Some tips:
● Complete the truth table
● Focus on one output at a time
● Recall CNF/DNF structure
● Eliminate answers

Complex circuits decomposition, 
implementation in hardware 
(Minecraft redstone)

Credit: 
https://gaming.stackexchange.com/questions/142191/how-to-build-a-two-bit-binary-to-decimal-decoder-using-redstone 



Problem 3: Boolean Algebra



Problem 3 – Boolean Algebra

Work on this problem with the people around you.
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Tautology = always true                  Contradiction = always false
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Problem 3 – Boolean Algebra

Tautology = always true                  Contradiction = always false

Since the expression evaluates to 
1 in some cases and 0 in others, it 
is neither a tautology nor a 
contradiction.

A B

0 0 0

1 0 1

0 1 1

1 1 1



Problem 4: Even Steven
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Problem 5: Number Theory



Problem 5 – Number Theory

 

Work on this problem with the people around you.
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Problem 5 – Number Theory
b) Repeat part (a), but don’t use any theorems from the Number Theory 

Reference Sheet. That is, show the claim directly from the definitions. 
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Problem 6: Induction



Problem 6 – Induction
  

Work on this problem with the people around you.
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Problem 7: Strong Induction



Problem 7 – Strong Induction
  

Work on this problem with the people around you.



Problem 7 – Strong Induction
  

Can buy snacks in packs of 5 and packs of 
7. 
Prove that Robbie can buy exactly 𝑛 
snacks for all integers 𝑛≥24



Problem 7 – Strong Induction
  

Can buy snacks in packs of 5 and packs of 
7. 
Prove that Robbie can buy exactly 𝑛 
snacks for all integers 𝑛≥24



Problem 7 – Strong Induction
  

How can we tell how many base cases we need?

The smallest number of snacks we can add at one time is 5. 
This tells us we probably need 5 base cases, because then 
the 6th case can be reached by adding 5 to the minimum 
base case

Can buy snacks in packs of 5 and packs of 
7. 
Prove that Robbie can buy exactly 𝑛 
snacks for all integers 𝑛≥24
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Problem 8: Wait, That Doesn’t Add Up



Problem 8 - Wait, That Doesn’t Add Up

Work on this problem with the people around you.
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Problem 9: How Many Elements?



Problem 9 - How Many Elements?

Work on this problem with the people around you.
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Problem 9 - How Many Elements?



Problem 10: Set = Set



Problem 10 - Set = Set

Work on this problem with the people around you.



Problem 10 - Set = Set



Problem 10 - Set = Set



Problem 11: Set Equality



Problem 11 - Set Equality

Work on this problem with the people around you.



Problem 11 - Set Equality



That’s All, Folks!

Thanks for coming to section this week!
Any questions?


