	Natural Deduction Cheat Sheet (Propositional Logic)

	Proof Structure:[“therefore”]

	Strategies:

	
Assumption, Assumption ├ Conclusion
	1
	(1)
	Assumption
	A

	2
	(2)
	Assumption
	A

	3
	(3)
	Provisional Assumption
	PA

	?
	(4)
	--------------
	???

	?,?
	(5)
	--------------
	???

	…
	…
	…
	…

	1,2
	(n)
	Conclusion
	???


Line Numbers
Assumption Numbers
Assumptions / Derivations
Justification


	1. List the given assumptions.
2. Look at the conclusion. What is the main operator?
· Is it a single letter (e.g., P)?
· Look for the letter in the assumptions, then determine the order of the operators that connect to it.

· Is it a conjunction (&)?
· Derive the conjuncts (□ and ○ in: □ & ○) separately, then put them together with the &I rule.

· Is it a disjunction (v)?
· Derive one of the disjuncts (□ or ○ in: □ v ○) separately, then add the missing disjunct with the vI rule.

· Is it a conditional (→)?
· Write the antecedent (□ in: □ → ○) as a PA, look to derive the consequent (○ in: □ → ○), then use the →I rule to make the conclusion. * Note: Do not forget to drop the PA from the assumption numbers.

· Is it a negation (~)?
· Write the conclusion without the negation as a PA, look to derive a contradiction (◊ & ~ ◊), then use the ~I rule to add a negation to the PA. * Note: Do not forget to drop the PA from the assumption numbers.

· Is it a biconditional (↔)?
· Write both sides of the biconditional (□ and ○ in: □ ↔ ○) as separate PAs, look to build each conditional (□ → ○ and ○ → □) separately, use the →I rule to build the conditionals statements, then use the ↔I rule to build the conclusion.
* Note: Do not forget to drop the PA from the assumption numbers after the →I rule is used.
-----------------------------------------------------------------------------------------------------------------------------------------
3. Ask yourself: “What rules do I have available?
4. Execute the logical steps that the rules allow.
5. Write the proposition/derivation on the next line.
6. Move to the justification. Ask yourself: “What line(s) did I use to execute the rule to produce the proposition/derivation?” Cite the line(s) and the rule.
7. In the assumption numbers, copy the assumption numbers that are listed in the line number(s) that you cited in your justification. *Note: Do not forget to drop any provisional assumption numbers if you use the →I, ~I, or ~O rules.
8. Repeat steps 3-7 until the proof is complete.
-----------------------------------------------------------------------------------------------------------------------------------------
If no more rules can be executed, you may need to make a strategic PA (most likely to use the ~I or ~O rule).


	Rules:
	

	&O
	&I
	

	
	From:
	(1) □ & ○

	Derive:
	□ [or] ○    1&O









	
	From:
	(1) □

	
	(2) ○

	Derive:
	  □ & ○	   1,2&I

	
	    [or]

	
	  ○ & □



	

	→O
	→I
	

	
	From:
	(1) □ → ○

	
	(2) □

	Derive:
	    ○        1,2→O



	
	From:
	(1) □              PAderived using PA


	
	(2) ○  

	Derive:
	 □ → ○     1,2→I



	

	↔O
	↔I
	

	
	From:
	(1) □ ↔ ○

	Derive:
	   □ → ○     1↔O

	
	      [or]

	
	    ○ → □



	
	From:
	(1) □ → ○

	
	(2) ○ → □

	Derive:
	□ ↔ ○      1,2↔I



	

	~O
	~I
	

	
	From:
	(1) ~ □           PAderived using PA


	
	(2) ◊ & ~ ◊

	Derive:
	  □          1,2~O



	
	From:
	(1) □              PAderived using PA


	
	(2) ◊ & ~ ◊

	Derive:
	  ~ □          1,2~I



	

	vO
	vI
	

	
	From:
	(1) □ v ○          

	
	(2) □ → ◊

	
	(3) ○ → ◊

	Derive:
	  ◊       1,2,3vO



	
	From:
	(1) □

	Derive:
	□ v ○              1vI

	
	     [or]

	
	  ○ v □




	



