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nat induction
PO AVn:nat Pn= P(n+l) = Vn:nat Pn
POvdn:nat = Pn A P(n+l) < dn:nat Pn
Vn: nat Pn= P(n+l) = Vn:nat (P0= P n)
dn: nat = Pn A P(n+l) < dn:nat (- PO A P n)
Vn: nat (Nm: nat m<n=Pm)=Pn = Vn:nat Pn

dn: nat (Nm: nat m<n=-Pm)APn < dAn:nat Pn
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Least Fixed-Points

nat construction: 0, nat+1: nat

nat induction: 0,B+1: B = nat: B
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Recursive Data Construction

name = (expression involving name )

. Construct namey = null

name, | = (expression involving name,, )

. Guess name, = (expression involving n but not name )
. Substitute o for n name,, = (expression involving neither n nor name )
. Test fixed-point name,, = (expression involving name,, )

. Test least fixed-point B = (expression involving B) = name,: B

57/91



Recursive Data Construction
example: pow

pow = 1,2xpow

58/91



Recursive Data Construction
example: pow
pow = 1,2xpow

0. Construct

59/91



Recursive Data Construction
example: pow
pow = 1,2xpow

0. Construct

powy = null

60/91



Recursive Data Construction

example: pow
pow = 1,2xpow
0. Construct

powy = null

pow; = 1,2xpow,

61/91



Recursive Data Construction
example: pow
pow = 1,2xpow
0. Construct

powy = null

powy = 1,2xpowy, = 1, 2xnull

62/91



Recursive Data Construction
example: pow
pow = 1,2xpow
0. Construct

powy = null

powy = 1,2xpowy = 1,2xnull = 1,null

63/91



Recursive Data Construction
example: pow
pow = 1,2xpow
0. Construct

powy = null

powy = 1,2xpowy = 1,2xnull = 1,null = 1

64/91



Recursive Data Construction
example: pow
pow = 1,2xpow
0. Construct

powy = null

powy = 1,2xpowy = 1,2xnull = 1,null = 1

pow, 1, 2xpow

65/91



Recursive Data Construction
example: pow
pow = 1,2xpow
0. Construct
powy = null

powy = 1,2xpowy = 1,2xnull = 1,null = 1

pow, = 1,2xpow; = 1,2x1

66/91



Recursive Data Construction
example: pow
pow = 1,2xpow
0. Construct
powy = null

powy = 1,2xpowy = 1,2xnull = 1,null = 1

pow, = 1,2xpow; = 1,2x1 = 1,2

67/91
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example: pow

pow =

0. Construct

powg
pow,
pow,

pows

1, 2xpow

null
L, 2xpowy = 1,2xnull = 1, null
1,2><p0w1 = 1,2x1 = 1,2

1, 2xpow,

1
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example: pow

pow = 1,2xpow
0. Construct

powy = null

powy = 1,2xpowy = 1,2xnull = 1,null = 1
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Recursive Data Construction
example: pow
pow = 1,2xpow

4. Test least fixed-point

2nat: B

= Vn: nat 2": B use nat induction with Pn=2" B
S 20: B A Vn:nar 2" B = 2l B change variable
= 1: B A Vm:2ma- m: B = 2xm: B increase domain
< 1: B A VYm: nat m: B = 2xm: B domain change law
= 1: B A Vm: nat‘B- 2xm: B increase domain
< 1: B A Vm: B- 2xm: B

= B=1,2xB
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Recursive Data Construction

Alternative step 0:  instead of null use

namey = whatever
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Recursive Data Construction

Alternative step 0:  instead of null use

namey = whatever

Alternative step 2:  instead of name,, use

§x- e x: name,,
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