
CSE 311 Section 2

Logic and Equivalences



Administrivia & Introductions



Announcements & Reminders
● Sections are Graded

○ You will be graded on section participation, so please try to come ☺
○ If you cannot attend you will need to submit ALL the section problems to 

gradescope

● HW1 due YESTERDAY (4/9) @ 11:00 PM on Gradescope
○ Homework is usually due Wednesdays @ 11:00pm, released Thursday evening
○ Remember, you only have 3 late days to use throughout the quarter
○ You can use only 1 late days on any 1 assignment

● Check the course website for OH times! 

● Concept Checks!
○ Absolute deadline on Thursdays @ 11:59 pm



Task 1: Gates
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Task 1

(p ∧ q) ≡ only NAND gates?
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(p ∧ q) ≡ ¬ (¬(p ∧ q) ∧ ¬(p ∧ 
q))



Task 1

(p ∧ q) ≡ ¬ (¬(p ∧ q) ∧ ¬(p ∧ 
q))

So our goal is: NAND((NAND(p,q), NAND(p,q))
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(p v q) ≡ only NAND gates?
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Remember:

Demorgan’s: ¬(p ∨ q) ≡ ¬p ∧ ¬q
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Remember:

Demorgan’s: ¬(p ∨ q) ≡ ¬p ∧ ¬q

 (p ∨ q) ≡  intuitively, how would you use 
these rules?
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Remember:

Demorgan’s: ¬(p ∨ q) ≡ ¬p ∧ ¬q

 (p ∨ q) ≡ ¬(¬p ∧ ¬q)
      ≡ NAND( ¬p, ¬q)
      ≡ NAND(NAND(p,p) ∧ NAND(q,q))
     

What is this step called?
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Remember:

Demorgan’s: ¬(p ∨ q) ≡ ¬p ∧ ¬q

 (p ∨ q) ≡ ¬(¬p ∧ ¬q)
      ≡ NAND( ¬p, ¬q)
      ≡ NAND(NAND(p,p) ∧ NAND(q,q))
     

This is actually double negation and then 
Demorgan’s!
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Task 3: Symbolic Proofs 



Task 3 – Equivalences
 

is this true? 



Task 3 – Equivalences
 Yes! Truth values match!



Task 3 – Equivalences
   

Remember 
these identities!
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Task 5: Translate to English









Task 6: Translate to Logic
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That’s All, Folks!

Thanks for coming to section this week!
Any questions?



Task 4: CNF and Simplification



Task 4b – Canonical Forms

A B C G(A,B,C)
1 1 1 1

1 1 0 1

1 0 1 1

1 0 0 0

0 1 1 1

0 1 0 0

0 0 1 1

0 0 0 0
Work on part (b) with the people 

around you, and then we’ll go over it 
together!

b) Write the CNF expressions for G(A,B,C)



Task 4b – Canonical Forms

A B C G(A,B,C)
1 1 1 1

1 1 0 1

1 0 1 1

1 0 0 0

0 1 1 1

0 1 0 0

0 0 1 1

0 0 0 0

b) Write the CNF expressions for G(A,B,C)

(A’+B+C)

(A+B’+C)

(A+B+C)

(A’+B+C)(A+B’+C)(A+B+C)



Task 4c – Canonical Forms
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