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Matlewmatics is usually based on set Hreory — at least tuat is
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1 -- Lecture 1, 2026/09/08. Note that this lecture

2 -- also had a "prose" component, see the accompanying

3 -- PDF file.

4

5 -- Lean can be used as a calculator. The #eval command
6 -- asks Lean to evalate an expression:

7 #eval 2+1

8

9 -- Note that the answer is not displayed "inline": it
10 -- only shows up in the right-hand side panel (the "Lean
11 -- info" panel), and only when your cursor is on the

12 -- line in question.

13

14 -- In these commented lecture notes, I will sometimes

15 -- write "-->" to indicate what Lean's output will be.
16 -- This is for illustration purposes only. From

17 -- Lean's point of view, anything after "--" is a comment
18 -- and is ignored.

19 #eval 2+1 --> 3

20

21

22 -- We can use "def" to make a definition. Note that
23 -- ":=" means "is defined to be equal to".

24 def x 1= 142

25

26 -- You may have noticed that Lean did not print any
27 -- response to our line "def x := 1+2".

28 -- In fact, that is what we want. When Lean doesn't
29 -- say anything, it means everything is ok. Lean

30 -- only talks to us when there is an error, of if we
31 -- ask a specific question. The commands

32 -- that are "questions" all start with "#".

33

34 #eval x --> 3

35

36 -- Every constant and expression in Lean has a type.
37 -- Use "#check" to ask for the type of an expression.
38 -- "Nat" is the type of natural numbers.

39 #check 1 --> 1 : Nat
40 #check 1+2 --> 3 : Nat
41 #check x --> x : Nat

42 #check 198726349871632948761293874619287364918273649817243
43

44 -- Lean is not afraid of large numbers. It knows that there
45 -- are infinitely many of them!

46

47 -- Not everything is a natural number. The next two

48 -- constants have type "Bool".

49 #check true --> Bool.true : Bool
50 #check false --> Bool.false : Bool
51

52 -- The following definition generates an error. Leans

53 -- does not like us to use the same name for more than

54 -~ one thing.

55 def x := 1+3 --> ERROR: ‘x‘ has already been declared
56

57 -- But what if we want to use the variable x in one example
58 -- and then later in another example? We use namespaces.
59 -- A namespace is like a chapter in a book. All of the

60 -- things that are defined in a namespace stay in the

61 -- namespace. When the namespace ends, those things are
62 -- gone... kindof.

63

64 namespace Examplel

65

66 def x := 143

67 #eval x --> 4

68 -- Note that x is now 4, and not 3.
69

70 end Examplel

71

72 -- After the namespace is finished, we now see the old
73 -- value of x again:

74 #eval x --> 3

75

76 -- But we can still access the "other" x too. We just
77 -- have to refer to it by its full name, which is

78 -- Examplel.x.

79 #eval Examplel.x --> 4

80

81 -- We actually already saw namespaces (without knowing
82 -- it at the time) when we asked Lean about "true" and
83 -- "false". Lean likes to call them by their full names,
84 -- which are "Bool.true" and "Bool.false".

85 #check true --> Bool.true : Bool
86 #check false --> Bool.false : Bool
87

88




