|-

n (list )
(list 15 8 6 32 23)
]
(First a_list) a_list
(rest a_list) a_list
(list? a_list) a_list
(empty? a_list) a_list
J!E_=========================================L
—_—— ]
. n
[ n 1
my-list-ref
:> my-list-ref :>
(list 11 12 13 14) 12
2

Litoraor

" ]123,32,6,8 |

]

(

(define (fun_for_list [a-list)

(cond
[(empty? a-list) ..]
[else .. (First a-list
.. (fun_for_list (rest a-list)) .]))
JL
‘ my-list-ref ‘
(define (my-list-ref
(cond
[(=n1).]
[else .. (my-list-ref (rest a-Tist
Literaey




1.n =1 ( )
(first a-list) ( )

- rest n-1

. Sfirst a-list)

Scheme

i Bmi i = vy

(my-list-ref (list 11 12 13 14) 2)
12
(my-list-ref (list 11 12 13 14) 2)]
= [(cond

[(= 2 1) (First (list 11 12 13 14))]

[else (my-list-ref (rest (list 11 12 13 14) ) (- 2 1))D
(cond

[false (first (list 11 12 13 14))]

[else (my-list-ref (rest (list 11 12 13 14) ) (- 2 1))D
(my-list-ref (rest (list 11 12 13 14) ) (- 2 1))
(my-list-ref (list 12 13 14) (- 2 1))

(my-list-ref (list 12 13 14) 1)
(cond

[(= 1 1) (First (list 12 13 14))]

[else (my-list-ref (rest (list 12 13 14) ) (- 1 1))])
(cond

[true (First (list 12 13 14))]

[else (my-list-ref (rest (list 12 13 14) ) (- 1 1))])
(first (list 12 13 14))

l

=
1 n

;5 my-list-ref: list number -> anything
;5 get the n-th element of a list
;5 (my-list-ref (list 11 12 13 14) 2) = 12
(define (my-list-ref a-list n)
(cond
[ n 1) [(Ffirst a-Tist)]
[else (my-list-ref (rest a-list)
G n 1D

my-list-ref

my-list-ref (

(my-list-ref (list 11 12 13 14) 2)
= (my-list-ref (list 12 13 14) 1)

L A ——

';========================================================='

(2/2)

(my-list-ref (list 11 12 13 14) 2)

|a-list (list 11 12 13 14) n

Bmi i = vy

(my-list-ref (list 11 12 13 14) 2)
12
(my-list-ref (list 11 12 13 14) 2)
=|(cond
[(= 2 1) (First (list 11 12 13 14))]
[else (my-list-ref (rest (list 11 12 13 14) ) (- 2 1))1)
= (cond
[false (first (lixt 11 12 13 14))]

Lot £ 44 a0 a0 a4 A _a3N3

(define (my-list-ref a-list n)
(cond
[(= n 1) (Ffirst a-list)]
[else (my-list-ref (rest a-list) (- n 1))1)D
a-list (list 11 12 13 14) n 2

[else (my-list-ref (rest (list 12 13 14) ) (- 1 1))])
= (first (list 12 13 14))
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(my-list-ref (list 11 12 13 14) 2)
12

(my-list-ref (list 11 12 13 14) 2)

= (my-list-ref (list 12 13 14) 1)

= (first (list 12 13 14))

=12 J:L

Liberacy
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my-list-ref (2/10)
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my-list-ref (4/10)
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(cond [else D

L

my-list-ref a-list (list 11 12 13 14)
n 2

my-list-ref (1/10)
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(cond [false 1 [else D
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my-list-ref (5/10)
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(rest (list 11 12 13 14))
(list 12 13 14)
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my-list-ref
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(8/10)
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my-list-ref
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(First (list 12 13 14))
12

e

my-list-ref
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my-list-ref
n 1

a-list (list 12 13 14)
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DrScheme /

m Intermediate Student
Language - Choose Language
- Intermediate Student
- Run

|

(list 15 8 6 32 23)

|

DrScheme

m DrScheme
- PLT Scheme - DrScheme
n Intermediate Student

Language

- Choose Language

- Intermediate Student
- OK

(

OO0

(list 15 8 6 32 23)

i

A Untitled — DrScheme =] 3

File  Edit Windows Show Language  Scheme  Help

ave f = el
(define...j\L’ |- (Iist 15 8 6 32 23) k

a

ij

»[(list 15 8 6 32 23| -

{list 15 8 6 32 23) |

-

ol

(list 15 8 6 32 23)

-

=




‘ Scheme ‘ |(list 15 8 6 32 23)
|
DrScheme ‘

<£:17 |(list 15 8 6 32 23)

i

|

first rest

=

(first (list 15 8 6 32 23))
(rest (list 15 8 6 32 23))

(

first
‘ Scheme ‘ ‘(first (list 15 8 6 32 23))
DrScheme

Il

first rest

= (list 15 8 6 32 23)
first rest

OO0

(first (list 15 8 6 32 23))
(rest (list 15 8 6 32 23))

=
Eile  Edit Windows Show Laneuage  Scheme  Help
| -
| Hsave ‘Q Check Symlaxl |‘ Stepl |'Ekecule| |® Breakl
‘flrst
Ll ¥
| s> (first (list 15 8 6 32 23)) =
15
> (rest (list 15 & 6 32 23))
(list 8 6 32 23) ~
rest
1
., Unlocked |:| ot runhing
rest
‘ Scheme ‘ ‘ (rest (list 15 8 6 32 23))
DrScheme |

Il




first rest
n (list 15)
first rest

first # rest
| empty

(first (list 15))
(rest (list 15))

A Untitled — DrScheme =10 x|

File Edit ‘Windows Show Language Scheme  Help

i Savel |O‘ Check Synlaxl |‘:: SlepI |‘ Exacule”@ BrEakI

‘first ‘
: :IJ
| > (first (list 15)) o

15
|> [rest (list 15))

= rest -
. 2]
w 133 Unlocked |:| nat running i
rest first
first  rest

rest rest first

O-OiHO-O

rest

Litoraor

|

first rest

=

(first (list 15))
(rest (list 15))

(

element3

OO0

:> element3 :>

(list 15 8 6 32 23) 6
LiterseY

|

element3

/ /
/ /

(define (element3||a-list)
(first (rest (rest a-list)))
) /’,‘

/
/

a-list

W=




=
1

. Run

;5 element3: list of anything -> anything
:; Get the 3rd element of a list
;5 (list-sum (list 15 8 6 32 23)) = 6
(define (element3 a-list)

(First (rest (rest a-list))))

(element3 (list 1 2 3 4))
(element3 (list 15 8 6 32 23))

Ll @@ @@

(2/2)

A Untitled — DrScheme - 1o]|
File Edit Windows Show Laneuses Scheme  Help

e
Save]
e -

(define (elem (element3 (list 15 8 6 32 23))
(first (res a-list

(list 15 8 6 32 23)

‘ /

> (element3 (11;{ 12 3 4))

3

>[(element3 (1ist 15 8 6 32 23)) |
!

>

4 6

Unlocked D not rurring

Iu

a—

het

L=

(element3 (list 15 8 6 32 23))
6

(element3 (list 15 8 6 32 23))

=|(first (rest (rest (list 15 8 6 32 23))))|

= (first (rest\(list 8 6 32 23)))

= ( (define (element3 a-list)
=6 (first (rest (rest a-list))))
a-list (list 15 8 6 32 23)

(1/2)

A Untitled - DrScheme IS [=] Y
File Edit Windows Show Language Scheme Help

@, Check Synia| et Step”’ExEEuIEI [ @ Ereak

(define (element3 a-list)
(first (rest (rest a-list))))

N\

3 Scheme

4 _’,J
e

]
1

(element3 (list 15 8 6 32 23))
6

(element3 (list 15 8 6 32 23))

(first (rest (rest (list 15 8 6 32 23))))

(first (rest (list 8 6 32 23)))

(First (list 6 32 23))

=[6 |

|

element3

(element3 (list 1 2))

—




element3
HEMHEMMEHH!%EE— =lolx

E ooy G Larguses ~ Bghemn  Heln

][R n] [ w] [ ] (@]

idefine (element 1
Ificst (rest |

(element3 (list 1 2))
a-list

y (list 1 2)

; {Flemened (Liar |}7/-U| =

» (elementd (list 15/8 & 31 13))

> lelemency iiisc 121

5 arqument of type <nom-emplty listx:

|

(element3 (list 1 2))

(element3 (list 1 2))

(first (rest
(rest a-list)))

a-list=(list 1 2) ]

(first (rest (rest (list 1 2)))

(rest (list 1 2)) - (list 2)
=[(First (rest (list 2)))
(rest (list 1)) - empty

(first empty)

o empty first
ml 3 UliockaﬁL
Litorscr Literaey ,
—
] | |
a-list (define (fun_for_list [a-Tist)
(cond
1 I [(empty? a-list) ..]
true all-are-large [else .. (first a-list)| ..
.. (Fun_for_list |(rest a-list)) .1))
JL
\ all-are-large |
(define (all-are-large
[::j> all-are-large [::j> (cond
[(empty? alon) .]
list 10 11 12 [else .. Kfirst alon)| ..
( ) true .. (all-are-large Krest alon)) .1D)
Literacy Literaoy
e — -
;5 all-are-large: list number -> boolean 1
;5 IF some elements are "'<10", ' R
;; 1t returns false un

;5 (all-are-large (list 10 11 12) = true
(define (all-are-large alon)
(cond
[[(empty? alon)| [true]]
[else (and (<= 10 (First alon))
(all-are-large (rest alon)))]))

all-are-large
( )
(all-are-large (list 10 11 12))
= (all-are-large (list 11 12))

all-are-large

Litgree _______

;; all-are-large: list number -> boolean
;5 If some elements are <10, it returns false
;5 (all-are-large (list 10 11 12) = true
(define (all-are-large alon)
(cond
[(empty? alon) true]
[else (and (<= 10 (first alon))
(all-are-large (rest alon)))1))

n

(all-are-large (list 10 11 12))

. (all-are-large (list 7 8 9))
Liereo

————————————————————————————




|

AddressNote
AddressNote
_ name
all_are_child age
-12 true address
- 1 1 -
AddressNote -
[::j> all_are_child [::i>
(list
(make-AddressNote "Ken™ 11 "Fukuoka'™) boolean
(make-AddressNote "Bill™ 30 "Saga™)
I-i';gﬁyf—AddressNote "Mike" 8 "Nagasaki')) false

(define-struct AddressNote
(name age address))
;; all_are_child:
a list of AddressNote ->boolean
I some AddressNotes whose age is more
;; than 12, it returns false
(define (all_are_child a_list)
(cond
[{empty? a_list)| [true]
[else (and
(> 12 (AddressNote-age (first a_list)))
(all_are_child (rest a_list)))]))

|

(define (fun_for_list a_list)
(cond
[(empty? a_list

(First a_list) ..

[else ..
.. (Fun_for_list (rest a_list)) .1))
Il

\ all_are_child
(define (all_are_child a_list)

(cond
[(empty? a_list) .] ,///
[else .. kAddressNote—age (first a_list))

.. (all_are_child (rest a_list)) ..]))

Liereer

|

. Run
(define-struct AddressNote
(name age address))
;5 all_are_child:
a list of AddressNote ->boolean
; If some AddressNotes whose age is more
; than 12, it returns false
(define (all_are_child a_list)
(cond
[(empty? a_list) true]
[else (and (> 12 (AddressNote-age (First a_list)))
(all_are_child (rest a_list)))]))

2

(all_are_child (list
(make-AddressNote “"Ken"™ 11 “Fukuoka™)
(make-AddressNote "Bill*™ 30 "Saga')
P (make-AddressNote "Mike™ 8 "Nagasaki')))

] first rest

. (rest (list 1 2 3))

. (First (rest (list 1 2 3)))

. (rest (rest (list 1 2 3)))

. (First (rest (rest (list 1 2 3))))
. (rest (rest (rest (list 1 2 3))))
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 |

—DrScheme

(list 1) (list 1 2) (list 12 3)

(first )

(rest )

(first (rest ))

(first (rest (rest

)

/
H

m DrScheme

- Run

(define (list-length a-list)
(cond
[(empty? a-list) O]
[else (+ 1
(list-length (rest a-list)))]))
(list-length 100)

2. DrScheme

|
H

m AddressNote
(age) average-age

|

n list-sum
—(list-sum (list 1 2 3)) 6

— DrScheme

(define (list-sum a-list)
(cond
[(empty? a-list) O]
[else (+ (First a-list)
(list-sum (rest a-list)))]
)

all_are_even

- true
- false

(all_are_even (list 1 3 4)) =true
(all_are_evne empty) = false

- even?

mn
fx)=a,+a, Xx+a, X2+ +a, X"
n a, a, f(x)

- Horner

11



mn
f(x)=a,+a, x+a, x>+ +a, X"
n a, a, X

f(x)

=

Horner
fx) =a,+a, x+a, X2+ +a, X"
=+ (a,+(@+ +(@.ta, X)X )X)X

5+ 6X + 3x?
=5+ (6+3x)x

an

a1 +a, X

a,,+(a,+a, X)x
CN)

Lw=
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