
CSE-433 Assignment 3 - Coq Programming (II)

(100 points)

gla@postech

Due at class (11am), Thursday, Oct 4

In this assignment, you will learn tacticals (not to be confused with tactics) of Coq and prove
theorems involving negation in propositional logic. Please do not discuss the assignment with
your classmates. You are, however, encouraged to post on the discussion board any questions
you might have about Coq.

Please finishing reading Section 1.3 of the Coq Tutorial before starting this assignment.

1 Tacticals

Here are the tacticals that you need to learn in this assignment. Please refer to the Coq
Reference Manual or the Coq’Art book (pages 61 – 71) for details.

• T1;T2 (T1 then T2).

• T;[T1|T2|· · ·|T3].

• idtac.

• || (or else).

• fail.

• try.

Redo the assignment 1 using these tacticals. The goal is not to complete all proofs — you
have done it in the previous assignment. Instead it is to practice these tacticals in writing
proofs. Perhaps you will not have a chance to practice the last three tacticals at this stage of
learning, but when proving complicated theorems in an interactive way, these tacticals will be
indispensable.

2 Negation

Prove the following theorems in Coq. Try to use tacticals as often as possible.

• (A -> B) -> (~B -> ~A). This is known as a contrapositive in logic.

• A -> ~~A. If A is true, it is safe to assert that it is not that A is not true.

• ~~~A -> ~A. Although ~~A -> A is not true in general, ~~~A -> ~A is true for any propo-
sition A.

• ~~(~~A -> A). This is tantamount to saying that ~~A -> A is not untrue.
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3 Classical logic

Classical logic is a logic obtained by adding one of the following rules to constructive logic:

A ∨ ¬A true EM ¬¬A ⊃ A true DNE ((A ⊃ B) ⊃ A) ⊃ A true Peirce

The rule EM, called the law of excluded middle, asserts that for any proposition A, either A true
or ¬A true must hold regardless of the existence of an actual proof. The rule DNE, called the
law of double-negation elimination, asserts that if A cannot be false, it must be true. The rule
Peirce, called Peirce’s law, says that a proof of A true may freely assume A ⊃ B true for an
arbitrary proposition B. The three rules above are all equivalent to each other in that the
addition of any of these rules renders the other two rules derivable.

Prove the following theorems in Coq. Try to use tacticals as often as possible.

• (A ∨ ¬A) ⊃ (((A ⊃ B) ⊃ A) ⊃ A) true. That is, EM implies Peirce.

• (((A ⊃ ⊥) ⊃ A) ⊃ A) ⊃ (¬¬A ⊃ A) true. That is, Peirce implies DNE where we set B =
⊥.

• (¬¬(B ∨ ¬B) ⊃ (B ∨ ¬B)) ⊃ (B ∨ ¬B) true. That is, DNE implies EM where we set A
in DNE to B ∨ ¬B.

Submission instruction

Download the stub file coq2.v from the course webpage and complete all the proofs in it. Then
copy it to your hand-in directory. For example, if your Hemos ID is foo, copy it to:

/afs/postech.ac.kr/class/cse/cs433/handin/hw3/foo/

Do not use auto, trivial, and tauto in your solution!
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