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Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



lambda

Eval[lambda,PG] = ’special form lambda’



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



(lambda (x) x)

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉



(lambda (x) x)

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (x), x] = 〈(x), x,PG〉



(lambda (x) x)

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



((lambda (x) x) 10)

Eval[((lambda (x) x) 10),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Apply[〈(x), x,PG〉, 10] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

Eval[x,P1] = 10



((lambda (x) x) 10)

Eval[((lambda (x) x) 10),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Apply[〈(x), x,PG〉, 10] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

Eval[x,P1] = 10



((lambda (x) x) 10)

Eval[((lambda (x) x) 10),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (x), x] = 〈(x), x,PG〉

Eval[10,PG] = 10

Apply[〈(x), x,PG〉, 10] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

Eval[x,P1] = 10



((lambda (x) x) 10)

Eval[((lambda (x) x) 10),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉

Eval[10,PG] = 10

Apply[〈(x), x,PG〉, 10] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

Eval[x,P1] = 10



((lambda (x) x) 10)

Eval[((lambda (x) x) 10),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Apply[〈(x), x,PG〉, 10] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

Eval[x,P1] = 10



((lambda (x) x) 10)

Eval[((lambda (x) x) 10),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Apply[〈(x), x,PG〉, 10] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

Eval[x,P1] = 10



((lambda (x) x) 10)

Eval[((lambda (x) x) 10),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Apply[〈(x), x,PG〉, 10] = . . .

Environment P1 created.

PG ≺ P1

x 7→P1 10

Eval[x,P1] = 10



((lambda (x) x) 10)

Eval[((lambda (x) x) 10),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Apply[〈(x), x,PG〉, 10] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

Eval[x,P1] = 10



((lambda (x) x) 10)

Eval[((lambda (x) x) 10),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Apply[〈(x), x,PG〉, 10] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

Eval[x,P1] = 10



((lambda (x) x) 10)

Eval[((lambda (x) x) 10),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Apply[〈(x), x,PG〉, 10] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

Eval[x,P1] = 10



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10
Eval[20,PG] = 20

Apply[’pr. proc. of sum.’, 10, 20] = 30
Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 30
Eval[x,P1] = 30



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10
Eval[20,PG] = 20

Apply[’pr. proc. of sum.’, 10, 20] = 30
Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 30
Eval[x,P1] = 30



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (x), x] = 〈(x), x,PG〉

Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10
Eval[20,PG] = 20

Apply[’pr. proc. of sum.’, 10, 20] = 30
Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 30
Eval[x,P1] = 30



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉

Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10
Eval[20,PG] = 20

Apply[’pr. proc. of sum.’, 10, 20] = 30
Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 30
Eval[x,P1] = 30



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10
Eval[20,PG] = 20

Apply[’pr. proc. of sum.’, 10, 20] = 30
Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 30
Eval[x,P1] = 30



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’

Eval[10,PG] = 10
Eval[20,PG] = 20

Apply[’pr. proc. of sum.’, 10, 20] = 30
Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 30
Eval[x,P1] = 30



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10

Eval[20,PG] = 20
Apply[’pr. proc. of sum.’, 10, 20] = 30

Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 30
Eval[x,P1] = 30



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10
Eval[20,PG] = 20

Apply[’pr. proc. of sum.’, 10, 20] = 30
Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 30
Eval[x,P1] = 30



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10
Eval[20,PG] = 20

Apply[’pr. proc. of sum.’, 10, 20] = 30

Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 30
Eval[x,P1] = 30



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10
Eval[20,PG] = 20

Apply[’pr. proc. of sum.’, 10, 20] = 30
Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 30
Eval[x,P1] = 30



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10
Eval[20,PG] = 20

Apply[’pr. proc. of sum.’, 10, 20] = 30
Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.

PG ≺ P1

x 7→P1 30
Eval[x,P1] = 30



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10
Eval[20,PG] = 20

Apply[’pr. proc. of sum.’, 10, 20] = 30
Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 30
Eval[x,P1] = 30



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10
Eval[20,PG] = 20

Apply[’pr. proc. of sum.’, 10, 20] = 30
Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 30

Eval[x,P1] = 30



((lambda (x) x) (+ 10 20))

Eval[((lambda (x) x) (+ 10 20)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[(+ 10 20),PG] = . . .

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10
Eval[20,PG] = 20

Apply[’pr. proc. of sum.’, 10, 20] = 30
Apply[〈(x), x,PG〉, 30] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 30
Eval[x,P1] = 30



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



((lambda (x) x) 10 20)

Eval[((lambda (x) x) 10 20),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x), x,PG〉, 10, 20] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda (x) x) 10 20)

Eval[((lambda (x) x) 10 20),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x), x,PG〉, 10, 20] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda (x) x) 10 20)

Eval[((lambda (x) x) 10 20),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (x), x] = 〈(x), x,PG〉

Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x), x,PG〉, 10, 20] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda (x) x) 10 20)

Eval[((lambda (x) x) 10 20),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉

Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x), x,PG〉, 10, 20] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda (x) x) 10 20)

Eval[((lambda (x) x) 10 20),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x), x,PG〉, 10, 20] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda (x) x) 10 20)

Eval[((lambda (x) x) 10 20),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x), x,PG〉, 10, 20] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda (x) x) 10 20)

Eval[((lambda (x) x) 10 20),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x), x,PG〉, 10, 20] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda (x) x) 10 20)

Eval[((lambda (x) x) 10 20),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x), x,PG〉, 10, 20] = . . .

Error: UDP applied with incorrect number of arguments.



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



((lambda (x y) x) 10 20)

Eval[((lambda (x y) x) 10 20),PG] = . . .

Eval[(lambda (x y) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x y), x] = 〈(x y), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x y), x,PG〉, 10, 20] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

y 7→P1 20

Eval[x,P1] = 10



((lambda (x y) x) 10 20)

Eval[((lambda (x y) x) 10 20),PG] = . . .

Eval[(lambda (x y) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x y), x] = 〈(x y), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x y), x,PG〉, 10, 20] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

y 7→P1 20

Eval[x,P1] = 10



((lambda (x y) x) 10 20)

Eval[((lambda (x y) x) 10 20),PG] = . . .

Eval[(lambda (x y) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (x y), x] = 〈(x y), x,PG〉

Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x y), x,PG〉, 10, 20] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

y 7→P1 20

Eval[x,P1] = 10



((lambda (x y) x) 10 20)

Eval[((lambda (x y) x) 10 20),PG] = . . .

Eval[(lambda (x y) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x y), x] = 〈(x y), x,PG〉

Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x y), x,PG〉, 10, 20] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

y 7→P1 20

Eval[x,P1] = 10



((lambda (x y) x) 10 20)

Eval[((lambda (x y) x) 10 20),PG] = . . .

Eval[(lambda (x y) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x y), x] = 〈(x y), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x y), x,PG〉, 10, 20] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

y 7→P1 20

Eval[x,P1] = 10



((lambda (x y) x) 10 20)

Eval[((lambda (x y) x) 10 20),PG] = . . .

Eval[(lambda (x y) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x y), x] = 〈(x y), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x y), x,PG〉, 10, 20] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

y 7→P1 20

Eval[x,P1] = 10



((lambda (x y) x) 10 20)

Eval[((lambda (x y) x) 10 20),PG] = . . .

Eval[(lambda (x y) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x y), x] = 〈(x y), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x y), x,PG〉, 10, 20] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

y 7→P1 20

Eval[x,P1] = 10



((lambda (x y) x) 10 20)

Eval[((lambda (x y) x) 10 20),PG] = . . .

Eval[(lambda (x y) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x y), x] = 〈(x y), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x y), x,PG〉, 10, 20] = . . .

Environment P1 created.

PG ≺ P1

x 7→P1 10

y 7→P1 20

Eval[x,P1] = 10



((lambda (x y) x) 10 20)

Eval[((lambda (x y) x) 10 20),PG] = . . .

Eval[(lambda (x y) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x y), x] = 〈(x y), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x y), x,PG〉, 10, 20] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

y 7→P1 20

Eval[x,P1] = 10



((lambda (x y) x) 10 20)

Eval[((lambda (x y) x) 10 20),PG] = . . .

Eval[(lambda (x y) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x y), x] = 〈(x y), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x y), x,PG〉, 10, 20] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

y 7→P1 20

Eval[x,P1] = 10



((lambda (x y) x) 10 20)

Eval[((lambda (x y) x) 10 20),PG] = . . .

Eval[(lambda (x y) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x y), x] = 〈(x y), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x y), x,PG〉, 10, 20] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

y 7→P1 20

Eval[x,P1] = 10



((lambda (x y) x) 10 20)

Eval[((lambda (x y) x) 10 20),PG] = . . .

Eval[(lambda (x y) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x y), x] = 〈(x y), x,PG〉
Eval[10,PG] = 10

Eval[20,PG] = 20

Apply[〈(x y), x,PG〉, 10, 20] = . . .

Environment P1 created.
PG ≺ P1

x 7→P1 10

y 7→P1 20

Eval[x,P1] = 10



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



((lambda (x) x))

Eval[((lambda (x) x)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Apply[〈(x), x,PG〉, ] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda (x) x))

Eval[((lambda (x) x)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Apply[〈(x), x,PG〉, ] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda (x) x))

Eval[((lambda (x) x)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (x), x] = 〈(x), x,PG〉

Apply[〈(x), x,PG〉, ] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda (x) x))

Eval[((lambda (x) x)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉

Apply[〈(x), x,PG〉, ] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda (x) x))

Eval[((lambda (x) x)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Apply[〈(x), x,PG〉, ] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda (x) x))

Eval[((lambda (x) x)),PG] = . . .

Eval[(lambda (x) x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (x), x] = 〈(x), x,PG〉
Apply[〈(x), x,PG〉, ] = . . .

Error: UDP applied with incorrect number of arguments.



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



(lambda () 10)

Eval[(lambda () 10),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), 10] = 〈(), 10,PG〉



(lambda () 10)

Eval[(lambda () 10),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (), 10] = 〈(), 10,PG〉



(lambda () 10)

Eval[(lambda () 10),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), 10] = 〈(), 10,PG〉



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



((lambda () 10))

Eval[((lambda () 10)),PG] = . . .

Eval[(lambda () 10),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), 10] = 〈(), 10,PG〉
Apply[〈(), 10,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[10,P1] = 10



((lambda () 10))

Eval[((lambda () 10)),PG] = . . .

Eval[(lambda () 10),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), 10] = 〈(), 10,PG〉
Apply[〈(), 10,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[10,P1] = 10



((lambda () 10))

Eval[((lambda () 10)),PG] = . . .

Eval[(lambda () 10),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (), 10] = 〈(), 10,PG〉

Apply[〈(), 10,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[10,P1] = 10



((lambda () 10))

Eval[((lambda () 10)),PG] = . . .

Eval[(lambda () 10),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), 10] = 〈(), 10,PG〉

Apply[〈(), 10,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[10,P1] = 10



((lambda () 10))

Eval[((lambda () 10)),PG] = . . .

Eval[(lambda () 10),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), 10] = 〈(), 10,PG〉
Apply[〈(), 10,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[10,P1] = 10



((lambda () 10))

Eval[((lambda () 10)),PG] = . . .

Eval[(lambda () 10),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), 10] = 〈(), 10,PG〉
Apply[〈(), 10,PG〉, ] = . . .

Environment P1 created.

PG ≺ P1

Eval[10,P1] = 10



((lambda () 10))

Eval[((lambda () 10)),PG] = . . .

Eval[(lambda () 10),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), 10] = 〈(), 10,PG〉
Apply[〈(), 10,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[10,P1] = 10



((lambda () 10))

Eval[((lambda () 10)),PG] = . . .

Eval[(lambda () 10),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), 10] = 〈(), 10,PG〉
Apply[〈(), 10,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[10,P1] = 10



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



(lambda () +)

Eval[(lambda () +),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), +] = 〈(), +,PG〉



(lambda () +)

Eval[(lambda () +),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (), +] = 〈(), +,PG〉



(lambda () +)

Eval[(lambda () +),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), +] = 〈(), +,PG〉



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



(lambda () (+))

Eval[(lambda () (+)),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), (+)] = 〈(), (+),PG〉



(lambda () (+))

Eval[(lambda () (+)),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (), (+)] = 〈(), (+),PG〉



(lambda () (+))

Eval[(lambda () (+)),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), (+)] = 〈(), (+),PG〉



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



((lambda () +))

Eval[((lambda () +)),PG] = . . .

Eval[(lambda () +),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), +] = 〈(), +,PG〉
Apply[〈(), +,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[+,P1] = . . .

Eval[+,PG] = ’pr. proc. of sum.’



((lambda () +))

Eval[((lambda () +)),PG] = . . .

Eval[(lambda () +),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), +] = 〈(), +,PG〉
Apply[〈(), +,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[+,P1] = . . .

Eval[+,PG] = ’pr. proc. of sum.’



((lambda () +))

Eval[((lambda () +)),PG] = . . .

Eval[(lambda () +),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (), +] = 〈(), +,PG〉

Apply[〈(), +,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[+,P1] = . . .

Eval[+,PG] = ’pr. proc. of sum.’



((lambda () +))

Eval[((lambda () +)),PG] = . . .

Eval[(lambda () +),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), +] = 〈(), +,PG〉

Apply[〈(), +,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[+,P1] = . . .

Eval[+,PG] = ’pr. proc. of sum.’



((lambda () +))

Eval[((lambda () +)),PG] = . . .

Eval[(lambda () +),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), +] = 〈(), +,PG〉
Apply[〈(), +,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[+,P1] = . . .

Eval[+,PG] = ’pr. proc. of sum.’



((lambda () +))

Eval[((lambda () +)),PG] = . . .

Eval[(lambda () +),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), +] = 〈(), +,PG〉
Apply[〈(), +,PG〉, ] = . . .

Environment P1 created.

PG ≺ P1

Eval[+,P1] = . . .

Eval[+,PG] = ’pr. proc. of sum.’



((lambda () +))

Eval[((lambda () +)),PG] = . . .

Eval[(lambda () +),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), +] = 〈(), +,PG〉
Apply[〈(), +,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[+,P1] = . . .

Eval[+,PG] = ’pr. proc. of sum.’



((lambda () +))

Eval[((lambda () +)),PG] = . . .

Eval[(lambda () +),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), +] = 〈(), +,PG〉
Apply[〈(), +,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[+,P1] = . . .

Eval[+,PG] = ’pr. proc. of sum.’



((lambda () +))

Eval[((lambda () +)),PG] = . . .

Eval[(lambda () +),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), +] = 〈(), +,PG〉
Apply[〈(), +,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[+,P1] = . . .

Eval[+,PG] = ’pr. proc. of sum.’



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



((lambda () x) 10)

Eval[((lambda () x) 10),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉
Eval[10,PG] = 10

Apply[〈(), x,PG〉, 10] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda () x) 10)

Eval[((lambda () x) 10),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉
Eval[10,PG] = 10

Apply[〈(), x,PG〉, 10] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda () x) 10)

Eval[((lambda () x) 10),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (), x] = 〈(), x,PG〉

Eval[10,PG] = 10

Apply[〈(), x,PG〉, 10] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda () x) 10)

Eval[((lambda () x) 10),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉

Eval[10,PG] = 10

Apply[〈(), x,PG〉, 10] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda () x) 10)

Eval[((lambda () x) 10),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉
Eval[10,PG] = 10

Apply[〈(), x,PG〉, 10] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda () x) 10)

Eval[((lambda () x) 10),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉
Eval[10,PG] = 10

Apply[〈(), x,PG〉, 10] = . . .

Error: UDP applied with incorrect number of arguments.



((lambda () x) 10)

Eval[((lambda () x) 10),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉
Eval[10,PG] = 10

Apply[〈(), x,PG〉, 10] = . . .

Error: UDP applied with incorrect number of arguments.



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



((lambda () x))

Eval[((lambda () x)),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉
Apply[〈(), x,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[x,P1] = . . .

Eval[x,PG] = ...

Error: Symbol ’x’ does not have binding.



((lambda () x))

Eval[((lambda () x)),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉
Apply[〈(), x,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[x,P1] = . . .

Eval[x,PG] = ...

Error: Symbol ’x’ does not have binding.



((lambda () x))

Eval[((lambda () x)),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (), x] = 〈(), x,PG〉

Apply[〈(), x,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[x,P1] = . . .

Eval[x,PG] = ...

Error: Symbol ’x’ does not have binding.



((lambda () x))

Eval[((lambda () x)),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉

Apply[〈(), x,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[x,P1] = . . .

Eval[x,PG] = ...

Error: Symbol ’x’ does not have binding.



((lambda () x))

Eval[((lambda () x)),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉
Apply[〈(), x,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[x,P1] = . . .

Eval[x,PG] = ...

Error: Symbol ’x’ does not have binding.



((lambda () x))

Eval[((lambda () x)),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉
Apply[〈(), x,PG〉, ] = . . .

Environment P1 created.

PG ≺ P1

Eval[x,P1] = . . .

Eval[x,PG] = ...

Error: Symbol ’x’ does not have binding.



((lambda () x))

Eval[((lambda () x)),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉
Apply[〈(), x,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[x,P1] = . . .

Eval[x,PG] = ...

Error: Symbol ’x’ does not have binding.



((lambda () x))

Eval[((lambda () x)),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉
Apply[〈(), x,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[x,P1] = . . .

Eval[x,PG] = ...

Error: Symbol ’x’ does not have binding.



((lambda () x))

Eval[((lambda () x)),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉
Apply[〈(), x,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[x,P1] = . . .

Eval[x,PG] = ...

Error: Symbol ’x’ does not have binding.



((lambda () x))

Eval[((lambda () x)),PG] = . . .

Eval[(lambda () x),PG] = . . .

Eval[lambda,PG] = ’special form lambda’
ApplyPG

[’special form lambda’, (), x] = 〈(), x,PG〉
Apply[〈(), x,PG〉, ] = . . .

Environment P1 created.
PG ≺ P1

Eval[x,P1] = . . .

Eval[x,PG] = ...

Error: Symbol ’x’ does not have binding.



Outline
1 lambda
2 (lambda (x) x)
3 ((lambda (x) x) 10)
4 ((lambda (x) x) (+ 10 20))
5 ((lambda (x) x) 10 20)
6 ((lambda (x y) x) 10 20)
7 ((lambda (x) x))
8 (lambda () 10)
9 ((lambda () 10))
10 (lambda () +)
11 (lambda () (+))
12 ((lambda () +))
13 ((lambda () x) 10)
14 ((lambda () x))
15 ((lambda (f e) (f e)) + 10)



((lambda (f e) (f e)) + 10)

Eval[((lambda (f e) (f e)) + 10),PG] = . . .

Eval[(lambda (f e) (f e)),PG] = . . .
Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (f e), (f e)] = 〈(f e), (f e),PG〉

Eval[+,PG] = ’pr. proc. of sum.’
Eval[10,PG] = 10

Apply[〈(f e), (f e),PG〉, ’pr. proc. of sum.’, 10] = . . .
Environment P1 created.
PG ≺ P1
f 7→P1 ’pr. proc. of sum.’
e 7→P1 10

Eval[(f e),P1] = . . .
Eval[f,P1] = ’pr. proc. of sum.’
Eval[e,P1] = 10

Apply[’pr. proc. of sum.’, 10] = 10



((lambda (f e) (f e)) + 10)

Eval[((lambda (f e) (f e)) + 10),PG] = . . .
Eval[(lambda (f e) (f e)),PG] = . . .

Eval[lambda,PG] = ’special form lambda’

ApplyPG
[’special form lambda’, (f e), (f e)] = 〈(f e), (f e),PG〉
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