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e Play the Natural Number Game, created by
~ Kevin Buzzard and Mohammod Pedramfar.
e Learn a lot of useful Lean tactics along the



________ »
I J. The Natural Number Game is
........ . QVO\E«LO\bL@.OML&MQU\E
I P
I A ¢ ﬁﬁﬁ???ﬁﬁhf&_&_ﬁ[-??;S_éZZ@.@%M%EME@I&?&Q?sf‘ii_«:t&‘_éifl? -
X ~buzzard/fxena/s
-------- ® ¢ natural_number_game/
I y o TTTTmmmTmmmmemmmEmSmmET
........ v‘ .
B . It consists of ten worlds,
~~~~~~~~ Té™ - each owne with variocus levels
........ / ........(Q.mdoef.c:ourse’fi,mai...........
e bosses).
________ o
Y e



....................................................






If you want to put your first tactics at use and prove basic
propositions in Lean, check out the modus ponens file in the
Practice folder of the GitHub repository of the seminar!

Modus ponens

Let us use tactic mode to write a proof of the rule of deductive reasoning known as modus ponens, which says that if we have a proof of
proposition P and a proof of the implication P > Q , then we have a proof of the proposition Q .

def MP {P Q : Prop} (hP : P) (hPQ : P > Q) : Q :=
begin

apply hPQ,

exact hP,
end

The proof we give can be understood as follows. First, let us make it clear that P and Q are propositions, that we have a proof of P and of
P > Q, and that our goal is to prove Q.

Since by assumption we have a proof of the implication P » Q, it suffices to prove P . Thisis what the apply tactic enables us to do.
More precisely, the term hPQ , being of type P » Q, is a function from P to Q, soit sends a term of type P (i.e. a proofa P ) to aterm of
type Q, i.e.aproof of Q.

Now, after the apply tactic, the goal is changed to P . And since, again by assumption, we have a proof of P, we can close the goal using
the exact tactic.

Alternately, we can write the proof using just the exact tactic, because hPQ hP is the result of applying the function hPQ : P » Q tothe
term hP , which is of type P, soitis aterm of type Q.

def MP_bis {P Q : Prop} (hP : P) (hPQ : P > Q) : Q :=
begin

exact hPQ hP,
end



""""" def MP_no_var {P Q : Prop}: P> (P> Q) » Q := ’ ’ ' ’ ’ ’ ’
begin
intro hP,
.......... intro hPQ, . . . . . . .
apply hPQ,
exact hP,

""""" def MP_no_var_bis {P Q : Prop}: P A (P> Q) » Q := . : : : . . .
begin
intro h,
"""""""""" h with hP hPQ, : : : : : : :
apply hPQ,

exact hP,




