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Verification projects:
  tips & tricks
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Use libraries
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Use search automation

• SearchAbout

• SearchPattern
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Sections

Section List.

  Variable a : Type.

  Fixpoint rev : list a -> list a 

    := ...

End Section.

Check rev.
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Tactic combinators

• idtac

• fail

• composition ;

• or-else ||

• try

• now
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idtac and fail

• idtac – the identity tactic. It doesn’t change 
the goal or context.

• fail – the failure tactic. It immediately causes 
the current proof attempt to fail.

• Both can be useful when writing larger, 
composite tactics.
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Tactic composition

• You can chain together two tactics using a 
semi-colon:

   induction n; simpl.

• Note that the simpl tactic is applied to all 
subgoals generated by the induction tactic.
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Composition

• You can also use intro-pattern notation to 
apply certain tactics to subgoals:

induction n; 

  [reflexivity | simpl].

• If you leave a ‘branch’ empty, Coq will apply 
idtac to that branch.
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Or-else

• The tactic a || b tries to apply the tactic a, 
and if that fails, applies tactic b

induction n; reflexivity || idtac.

• This last expression may also be written as

induction n; try reflexivity.
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Now

• Finally, the now t tactic is defined as 

  t; easy

• Where the easy tries to apply symmetry, 
reflexivity, and some assumption.

• If the goal is not solved, the tactic fails.
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Good style

• Tactics that generate more than one 
subgoal should either:

• immediately close all but one subgoal: 
induction n; [ reflexivity | ].

• or use Case annotations/comments/
bullets/indentation to distinguish what 
you are proving.

• Use now to close a subgoal or fail.

Thursday, May 16, 13



Good style

• If you can, try to keep one subgoal open at 
all times.

• If this doesn’t work, try to make it blatantly 
obvious how many subgoals you expect to 
have open and which one you are proving.

• This will make your proof scripts much 
easier to maintain.
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Exercise:

Given:
 Fixpoint double (n : nat) :=

   match n with | O => O 
                | S k => S(S(double k))
           end

Prove that, forall n and m:

  double n = double m -> n = m
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Example
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Ltac

• Coq also has a tactic-programming language 
called Ltac.

• It let’s you write complex composite 
tactics, pattern match on the goal or 
context,
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Simple Ltac
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Example
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Complex example
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Fancy tactics

• omega – solver for Presburger arithmetic.

• ring – proves equalities between rings   
(such as nat,+,*).

• intuition – proves tautologies

• ... and many more
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Writing programs 
with tactics

• You can also write (simple) programs with 
tactics. For example:

Definition id (a : Type) : a -> a.

  intros x. apply x.

  Qed.
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Writing proofs 
with programs

Definition id (a : Type) : a -> a.

  exact (fun x => x).

  Qed.

• The exact tactic lets us provide an exact 
proof for a (sub)goal.
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Writing programs 
with tactics

Definition id (a : Type) : a -> a.

  refine (fun x => _).

  apply x.

  Qed.

• The refine tactic lets us provide parts of a 
proof for a (sub)goal.

• Any underscores result in subgoals that still 
need to be filled in.
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Example
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Example

So how can we write this program?
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Tactics or terms?

• Should I use tactics or provide precise 
proof terms?

• Tactics are usually easier and more flexible.

• ... but give you less control over the 
resulting term.

• It can be useful to mix both styles.
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Verification projects

• No lectures next week.

• Instead, I want to meet everyone to discuss 
their project on Thursday morning.

• I’ll put a schedule online.

• Prepare for this meeting.
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