Programming paradigms 1

Evaluation: if 4+ define

Miroslav Hrugka

PALACKY
UNIVERSITY

OLOMOUC



Qi



Eval[if, Pg] = 'special form if’



QO (if(<01)12)



(if (<01)12)

Eval[(if (<0 1) 12),Pg]=...



(if (<01)12)

Eval[(if (<0 1) 12),Pg]=...
Eval[if, Pg] = 'special form if’



(if (<01)12)

Eval[(if (<0 1) 12),Pg]=...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (< 0 1),1,2] = ...



(if (<01)12)

Eval[(if (< 0 1) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (< 0 1),1,2] = ...
Eval[(< 0 1), P¢] = ...



(if (<01)12)

Eval[(if (<0 1) 12),Pg]=...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (< 0 1),1,2] = ...
Eval[(< 0 1),Pg] = ...
Eval[<, Pg] = 'pr. proc. less than’



(if (<01)12)

Eval[(if (<0 1) 12),Pg]=...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (< 0 1),1,2] = ...
Eval[(< 0 1),Pg] = ...
Eval[<, Pg] = 'pr. proc. less than’
Eval[0, Pg] =0



(if (<01)12)

Eval[(if (<0 1) 12),Pg]=...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (< 0 1),1,2] = ...
Eval[(< 0 1),Pg] = ...
Eval[<, Pg] = 'pr. proc. less than’
Eval[0, Pg] =0
Eval[1,Pg] =1



(if (<01)12)

Eval[(if (< 0 1) 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (< 0 1),1,2] = ...
Eval[(< 0 1),Pc] = ...
Eval[<, Pg] = 'pr. proc. less than’
Eval[0, Pg] =0
Eval[1,Pg] =1
Apply['pr. proc. less than', 0, 1] = "#t’



(if (<01)12)

Eval[(if (<0 1) 12),Pg]=...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (< 0 1),1,2] = ...
Eval[(< 0 1),Pg] = ...
Eval[<, Pg] = 'pr. proc. less than’

Eval[0, Pg] =0

Eval[1,Pg] =1
Apply['pr. proc. less than', 0, 1] = "#t’
AR



(if (<01)12)

Eval[(if (<0 1) 12),Pg]=...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (< 0 1),1,2] = ...
Eval[(< 0 1),Pg] = ...
Eval[<, Pg] = 'pr. proc. less than’

Eval[0, Pg] =0

Eval[1,Pg] =1
Apply['pr. proc. less than', 0, 1] = "#t’
AR
Eval[1,Pg] =1



© (fo12)



Eval[(if 0 1 2),Pg] = ...



Eval[(if 0 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’



Eval[(if 0 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if’,0,1,2] = ...



Eval[(if 0 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if’,0,1,2] = ...
Eval[0,Pg] =0



Eval[(if 0 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if’,0,1,2] = ...
Eval[0,Pg] =0
0 # "#f



Eval[(if 0 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if’,0,1,2] = ...

0 # "#f
Eval[1,Pg] =1



O (f(+)12)



(if (+) 1 2)

Eval[(if (+) 1 2),Pg] = ...



(if (+) 1 2)

Eval[(if (+) 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’



(if (+) 1 2)

Eval[(if (+) 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’
Applyp, ['special form if’, (+),1,2] = ...



(if (+) 1 2)

Eval[(if (+) 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if’, (+),1,2] = ...
Eval[(+),Pc] = ...



(if (+) 1 2)

Eval[(if (+) 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (+),1,2] = ...
Eval[(+),Pc] = ...
Eval[+, Pg] = 'pr. proc. of sum.’



(if (+) 1 2)

Eval[(if (+) 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (+),1,2] = ...
Eval[(+),Pc] = ...
Eval[+, Pg] = 'pr. proc. of sum.’
Apply['pr. proc. of sum.] =0



(if (+) 1 2)

Eval[(if (+) 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (+),1,2] = ...
Eval[(+),Pc] = ...
Eval[+, Pg] = 'pr. proc. of sum.’
Apply['pr. proc. of sum.] =0
0 #£ '#f'



(if (+) 1 2)

Eval[(if (+) 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (+),1,2] = ...
Eval[(+),Pc] = ...
Eval[+, Pg] = 'pr. proc. of sum.’
Apply['pr. proc. of sum.] =0
0 #£ '#f'
Eval[1,Pg] =1



O (if(+x)12)



(if (+x)12)

Eval[(if (+ x) 1 2),Pg] =...



(if (+x)12)

Eval[(if (+ x) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’



(if (+x)12)

Eval[(if (+ x) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,, ['special form if’, (+ x),1,2] = ...



(if (+x)12)

Eval[(if (+ x) 1 2),Pc] = ...
Eval[if, Pg] = 'special form if’
Applyp,, ['special form if’, (+ x),1,2] = ...
Eval[(+ x),Pg] = ...



(if (+x)12)

Eval[(if (+ x) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,, ['special form if’, (+ x),1,2] = ...
Eval[(+ x),Pg] = ...
Eval[+, Pg] = 'pr. proc. of sum.’



(if (+x)12)

Eval[(if (+ x) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,, ['special form if’, (+ x),1,2] = ...
Eval[(+ x),Pg] = ...
Eval[+, Pg] = 'pr. proc. of sum.’
Eval[x, Pg] = ...



(if (+x)12)

Eval[(if (+ x) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,, ['special form if’, (+ x),1,2] = ...
Eval[(+ x),Pg] = ...
Eval[+, Pg] = 'pr. proc. of sum.’
Eval[x, Pg] = ...
Error: Symbol 'x' does not have binding.



Q (f+12)



Eval[(if + 1 2),Pg] = ...



Eval[(if + 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’



Eval[(if + 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if' +,1,2] = ...



Eval[(if + 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if' +,1,2] = ...
Eval[+, Pg] = 'pr. proc. of sum.’



Eval[(if + 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if' +,1,2] = ...
Eval[+, Pg] = 'pr. proc. of sum.’
'pr. proc. of sum." # "#f’



Eval[(if + 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if' +,1,2] = ...
Eval[+, Pg] = 'pr. proc. of sum.’
'pr. proc. of sum." # "#f’
Eva|[1,73(;] =1



@ (ifx12)



Eval[(if x 1 2),Pg] =...



Eval[(if x 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’



Eval[(if x 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,, ['special form if’ x,1,2] = ...



Eval[(if x 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,, ['special form if’ x,1,2] = ...
Eval[x, Pg| = ...



Eval[(if x 1 2),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,, ['special form if’ x,1,2] = ...
Eval[x, Pg| = ...

Error: Symbol 'x" does not have binding.



Q (if1x2)



(if 1 x 2)

Eval[(if 1 x 2),Pg] = ...



(if 1 x 2)

Eval[(if 1 x 2),Pg] = ...
Eval[if, Pg] = 'special form if’



(if 1 x 2)

Eval[(if 1 x 2),Pg] = ...
Eval[if, Pg] = 'special form if’
Applyp,, ['special form if' 1,x,2] = ...



(if 1 x 2)

Eval[(if 1 x 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp, ['special form if’, 1,x%,2] = ...
Eval[1,Pg] =1



(if 1 x 2)

Eval[(if 1 x 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp, ['special form if’, 1,x%,2] = ...
Eval[1,Pg] =1
1 #£ "#f



(if 1 x 2)

Eval[(if 1 x 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp, ['special form if’, 1,x%,2] = ...
Eval[1,Pg] =1
1 #£ "#f
Eval[x,Pg| = ...



(if 1 x 2)

Eval[(if 1 x 2),Pg] = ...
Eval[if, Pg] = 'special form if’
Applyp,, ['special form if' 1,x,2] = ...
Eval[1,Pg] =1
1 #£ "#f
Eval[x, Pg| = ...
Error: Symbol 'x" does not have binding.



Q (f12x)



Eval[(if 1 2 x),Pg] = ...



Eval[(if 1 2 x),Pg] = ...
Eval[if, Pg] = 'special form if’



Eval[(if 1 2 x),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if', 1,2, x] = ...



Eval[(if 1 2 x),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if', 1,2, x] = ...
Eval[1,Pg] =1



Eval[(if 1 2 x),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if', 1,2, x] = ...
Eval[1,Pg] =1
1 # "#f



Eval[(if 1 2 x),Pg] = ...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if', 1,2, x] = ...

Eval[l,PG] =1
1 # '#f
Eval[2,Pg] = 2



@ (if define 1 2)



(if define 1 2)

Eval[(if define 1 2),Pg] =...



(if define 1 2)

Eval[(if define 1 2),Pg] =...
Eval[if, Pg] = 'special form if’



(if define 1 2)

Eval[(if define 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’,define, 1,2] = ...



(if define 1 2)

Eval[(if define 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’,define, 1,2] = ...
Eval[define, Pg] = 'special form define’



(if define 1 2)

Eval[(if define 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’,define, 1,2] = ...
Eval[define, Pg] = 'special form define’
'special form define’” £ "#f’



(if define 1 2)

Eval[(if define 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’,define, 1,2] = ...
Eval[define, Pg] = 'special form define’
'special form define’” £ "#f’
Eval[1,Pg] =1



@ (ifif12)



Eval[(if if 1 2),Pg]=...



Eval[(if if 1 2),Pg]=...
Eval[if, Pg] = 'special form if’



Eval[(if if 1 2),Pg]=...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if’,if, 1,2] = ...



Eval[(if if 1 2),Pg]=...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if’,if, 1,2] = ...
Eval[if, Pg] = 'special form if’



Eval[(if if 1 2),Pg]=...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if’,if, 1,2] = ...
Eval[if, Pg] = 'special form if’
'special form if" # "#f’



Eval[(if if 1 2),Pg]=...
Eval[if, Pg] = 'special form if’

Applyp,,['special form if’,if, 1,2] = ...
Eval[if, Pg] = 'special form if’
'special form if" # "#f’
Eval[1,Pg] =1



@ (if (define) 1 2)



(if (define) 1 2)

Eval[(if (define) 1 2),Pg] =...



(if (define) 1 2)

Eval[(if (define) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’



(if (define) 1 2)

Eval[(if (define) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,, ['special form if’, (define), 1,2] = ...



(if (define) 1 2)

Eval[(if (define) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’

Applyp,, ['special form if’, (define), 1,2] = ...
Eval[(define), Pg] = ...



(if (define) 1 2)

Eval[(if (define) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,, ['special form if’, (define), 1,2] = ...
Eval[(define), Pg] = ...
Eval[define, Pg] = 'special form define’



(if (define) 1 2)

Eval[(if (define) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,, ['special form if’, (define), 1,2] = ...
Eval[(define), Pg] = ...
Eval[define, Pg] = 'special form define’
Applyp,, ['special form define’,] = ...



(if (define) 1 2)

Eval[(if (define) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,, ['special form if’, (define), 1,2] = ...
Eval[(define), Pg] = ...
Eval[define, Pg] = 'special form define’
Applyp,, ['special form define’,] = ...

Error: define: Incorrect number of arguments



@ (if (define x) 1 2)



(if (define x) 1 2)

Eval[(if (define x) 1 2),Pg] =...



(if (define x) 1 2)

Eval[(if (define x) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’



(if (define x) 1 2)

Eval[(if (define x) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (define x),1,2] = ...



(if (define x) 1 2)

Eval[(if (define x) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (define x),1,2] = ...
Eval[(define x),Pg] = ...



(if (define x) 1 2)

Eval[(if (define x) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (define x),1,2] = ...
Eval[(define x),Pg] = ...
Eval[define, Pg] = 'special form define’



(if (define x) 1 2)

Eval[(if (define x) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (define x),1,2] = ...
Eval[(define x),Pg] = ...
Eval[define, Pg] = 'special form define’
Applyp,,['special form define’,x] = ...



(if (define x) 1 2)

Eval[(if (define x) 1 2),Pg] =...
Eval[if, Pg] = 'special form if’
Applyp,,['special form if’, (define x),1,2] = ...
Eval[(define x),Pg] = ...
Eval[define, Pg] = 'special form define’
Applyp,,['special form define’,x] = ...

Error: define: Incorrect number of arguments



@ (if (define x 0) 1 2)
I



(if (define x 0) 1 2)

Eval[(if (define x 0) 1 2),Pg] =...



(if (define x 0) 1 2)

Eval[(if (define x 0) 1 2),Pg] =...
Eval[if, Pc] = 'special form if’



(if (define x 0) 1 2)

Eval[(if (define x 0) 1 2),Pg] =...
Eval[if, Pc] = 'special form if’
Applyp,, ['special form if’, (define x 0),1,2] = ...



(if (define x 0) 1 2)

Eval[(if (define x 0) 1 2),Pg] =...
Eval[if, Pc] = 'special form if’

Applyp,, ['special form if’, (define x 0),1,2] = ...
Eval[(define x 0),Pg] = ...



(if (define x 0) 1 2)

Eval[(if (define x 0) 1 2),Pg] =...
Eval[if, Pc] = 'special form if’
Applyp,, ['special form if’, (define x 0),1,2] = ...
Eval[(define x 0),Pg] = ...
Eval[define, Pg] = 'special form define’



(if (define x 0) 1 2)

Eval[(if (define x 0) 1 2),Pg] =...
Eval[if, Pc] = 'special form if’
Applyp,, ['special form if’, (define x 0),1,2] = ...
Eval[(define x 0),Pg] = ...
Eval[define, Pg] = 'special form define’
Applyp,, ['special form define’,x, 0] = ...



(if (define x 0) 1 2)

Eval[(if (define x 0) 1 2),Pg] =...
Eval[if, Pc] = 'special form if’
Applyp,, ['special form if’, (define x 0),1,2] = ...
Eval[(define x 0),Pg] = ...
Eval[define, Pg] = 'special form define’
Applyp,, ['special form define’,x, 0] = ...

v'x is a symbol.



(if (define x 0) 1 2)

Eval[(if (define x 0) 1 2),Pg] =...
Eval[if, Pc] = 'special form if’
Applyp,, ['special form if’, (define x 0),1,2] = ...
Eval[(define x 0),Pg] = ...
Eval[define, Pg] = 'special form define’
Applyp,, ['special form define’,x, 0] = ...
v'x is a symbol.
Eval[0,Pg] =0



(if (define x 0) 1 2)

Eval[(if (define x 0) 1 2),Pg] =...
Eval[if, Pc] = 'special form if’
Applyp,, ['special form if’, (define x 0),1,2] = ...
Eval[(define x 0),Pg] = ...
Eval[define, Pg] = 'special form define’
Applyp,, ['special form define’,x, 0] = ...
v'x is a symbol.
Eval[0,Pg] =0
X pg 0



(if (define x 0) 1 2)

Eval[(if (define x 0) 1 2),Pg] =...
Eval[if, Pc] = 'special form if’
Applyp,, ['special form if’, (define x 0),1,2] = ...
Eval[(define x 0),Pg] = ...
Eval[define, Pg] = 'special form define’
Applyp,, ['special form define’,x, 0] = ...
v'x is a symbol.
Eval[0,Pg] =0
X pg 0

= "undefined’



(if (define x 0) 1 2)

Eval[(if (define x 0) 1 2),Pg] =...
Eval[if, Pc] = 'special form if’
Applyp,, ['special form if’, (define x 0),1,2] = ...
Eval[(define x 0),Pg] = ...
Eval[define, Pg] = 'special form define’
Applyp,, ['special form define’,x, 0] = ...
v'x is a symbol.
Eval[0,Pg] =0
X pg 0
= "undefined’

'undefined’ # "#f'



(if (define x 0) 1 2)

Eval[(if (define x 0) 1 2),Pg] =...
Eval[if, Pc] = 'special form if’
Applyp,, ['special form if’, (define x 0),1,2] = ...
Eval[(define x 0),Pg] = ...
Eval[define, Pg] = 'special form define’
Applyp,, ['special form define’,x, 0] = ...
v'x is a symbol.
Eval[0,Pg] =0
X pg 0
= "undefined’
'undefined’ # "#f'
Eval[1,Pg] =1
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