
Assignment 1: Just Logic
15-316 Software Foundations of Security and Privacy

Due: 11:59pm, Wednesday 9/9/20
Total Points: 50

1. Proof practice (10 points). Conduct a proof in the propositional sequent calculus that the following
formula is valid. Be sure to say which proof rules apply at each step, and only apply proof rules without
making undocumented simplifications along the way. If your proof tree grows wider than the page,
you may find it helpful to break into sub-trees, but please clearly label them so that we know where
they should go!

ppF Ñ Gq ^ pF Ñ Hqq Ñ pF Ñ pG^Hqq

Solution.



2. Propositional soundness (15 points). Use the semantics of Ñ to prove that the ÑL rule is sound
by showing that the validity of the premises imply the validity of the conclusion.

(ÑL)
Γ $ P,∆ Γ, Q $ ∆

Γ, P Ñ Q $ ∆

Solution.



3. Free Proof (10 points)
Show that the following rule is unsound by using it to construct a proof of false. For example, your
proof might end with the sequent Γ $ P ^␣P,∆ at the bottom of the tree.

(␣‹)
Γ $ ␣P,∆

Γ $ P,∆

Solution.



4. Questionable Rules (15 points) Would using the following rule instead of ^R jeopardize the sound-
ness of a proof? If so, give an example that uses it to prove false like in Question 3. If not, then prove
that it is sound, either using a sequent calculus deduction that ends with the premises of this rule,
or an argument based on the semantics of propositional logic (like in Question 2). Then discuss any
advantages or disadvantages of using the rule.

(‹R)
Γ $ P,∆ Γ, P $ Q,∆

Γ $ P ^Q,∆

Solution.


