Racket Assignment #4: Lambda and Basic Lisp
Written by David Hennigan

Learning Abstract

This assignment introduced creating lambda functions in Racket and helped develop basic Lisp skills.

Task 1 - Lambda

Task 1a — Three ascending integers

> ( ( lambda ( x ) (cons x ( cons ( + x 1) (cons ( +x2) '()))))5)
'(5 6 7)

> ( ( lambda ( x ) ( cons x (cons ( +x 1) (cons ( +x2) '()))))o)
(01 2)

> ( (lambda ( x ) ( list x ( +x 1) (+x2) ) ) 108 )

'(108 109 110)

Task 1b — Make list in reverse order

> ( ( lambda ( iteml item2 item3 ) ( list item3 item2 iteml ) ) 'red 'yellow 'blue )

'(blue yellow red)

> ( ( lambda ( iteml item2 item3 ) ( list item3 item2 iteml ) ) 16 20 30 )

'(30 20 10)

> ( ( lambda ( iteml item2 item3 ) ( list item3 item2 iteml ) ) "Professor Plum" "Colonel Mustard" "Miss Scarlet" )
'("Miss Scarlet" "Colonel Mustard" "Professor Plum")

>

Task 1c — Random number generator

> ( ( lambda ( lowest largest ) ( random lowest ( + largest 1) ) ) 3 5 )
3 ( ( lambda ( lowest largest ) ( random lowest ( + largest 1 ) ) ) 3 5)
i ( ( lambda ( lowest largest ) ( random lowest {( + largest 1) ) ) 35 )
3 ( ( lambda ( lowest largest ) ( random lowest ( + largest 1 ) ) ) 3 5)
3 ( ( lambda ( lowest largest ) ( random lowest { + largest 1) ) ) 35 )
i ( ( lambda ( lowest largest ) ( random lowest ( + largest 1 ) ) ) 3 5)
3 ( ( lambda ( lowest largest ) ( random lowest { + largest 1) ) ) 35 )
i ( ( lambda ( lowest largest ) ( random lowest ( + largest 1 ) ) ) 3 5)
i ( ( lambda ( lowest largest ) ( random lowest { + largest 1) ) ) 35 )
i ( ( lambda ( lowest largest ) ( random lowest {( + largest 1 ) ) ) 35 )
:



> ( ( lambda ( lowest largest ) ( random lowest ( + largest 1 ) ) ) 11 17 )
> ( ( lambda ( lowest largest ) ( random lowest ( + largest 1) ) ) 11 17 )
> ( ( lambda ( lowest largest ) ( random lowest ( + largest 1 ) ) ) 11 17 )
> ( ( lambda ( lowest largest ) ( random lowest ( + largest 1) ) ) 11 17 )
> ( ( lambda ( lowest largest ) ( random lowest ( + largest 1 ) ) ) 11 17 )
> ( ( lambda ( lowest largest ) ( random lowest ( + largest 1) ) ) 11 17 )
> ( ( lambda ( lowest largest ) ( random lowest ( + largest 1 ) ) ) 11 17 )
> ( ( lambda ( lowest largest ) ( random lowest ( + largest 1) ) ) 11 17 )
> ( ( lambda ( lowest largest ) ( random lowest ( + largest 1 ) ) ) 11 17 )

> ( ( lambda ( lowest largest ) ( random lowest ( + largest 1) ) ) 11 17 )

Task 2 — List Processing Referencers and Constructors

> ( define colors '(red blue yellow orange) )
> colors

'(red blue yellow orange)

> 'colors

'colors

> ( guote colors )

'colors

> ( car colors )

'red

> ( cdr colors )

'(blue yellow orange)

> ( car ( cdr colors ) )

'blue

> ( cdr ( cdr colors ) )
'(yellow orange)

> ( cadr colors )

'blue

> ( cddr colors )

'(yellow orange)

> ( first colors )

'red

> ( second colors )

'blue

> ( third colors )

'yellow

> ( list-ref colors 2 )
'yellow

> ( define key-of-c '(c d e) )
> ( define key-of-g '(g a b) )
> ( cons key-of-c key-of-g )
'"((cde) gahb)

> ( list key-of-c key-of-g )
"({c de) (gab))



> ( append key-of-c key-of-g )
'(cdegab)

( define pitches '(do re mi fa so la ti) )
> ( car ( cdr ( cdr ( cdr pitches ) ) ) )

> ( cadddr pitches )
> ( list-ref pitches 3 )

> ( define a 'alligator )

> ( define b 'pussycat )

> ( define c¢ 'chimpanzee )

> ( consa(consb (consc'())))
'(alligator pussycat chimpanzee)

>( listabc)

'(alligator pussycat chimpanzee)

> ( define x '(1 one) )

> ( define y '(2 two) )

> (cons (car x ) (cons (car (cdrx ) )y ) )
'(1 one 2 two)

> ( append x y )

'(1 one 2 two)

Task 3 — The Sampler Program

demo

> ( sampler )

(?): ( red orange yellow green blue indigo violet )
violet

(?): ( red orange yellow green blue indigo violet )
orange

(?): ( red orange yellow green blue indigo violet )
green

(?): ( red orange yellow green blue indigo violet )
orange

(?): ( red orange yellow green blue indigo violet )
orange

(?): ( red orange yellow green blue indigo violet )
orange

(?): ( aet ate eat eta tae tea )

ate

(?): ( aet ate eat eta tae tea )

aet

(?): ( aet ate eat eta tae tea )

tae

(7): ( aet ate eat eta tae tea )

ate

(7): ( aet ate eat eta tae tea )

tea

(?): ( aet ate eat eta tae tea )

eat
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code

#lang racket

( define ( sampler )
(display "(?): ")
( define the-list ( read ) )
( define the-element
(list-ref the-list ( random ( length the-list ) ))
)
( display the-element ) ( display "\n" )

( sampler )



Task 4 — The Card Playing Example

demo

> ( define c1 '( 7 C ) )
> ( define c2 '( QH) )
>cl

(70

> c2

*(Q H)

> ( rank cl )

> ( suit c1 )

> ( rank c2 )

> ( suit c2 )

> ( red? cl )

> ( red? c2 )

> ( black? ¢l )

> ( black? €2 )

> ( aces? '(AC) "(AS) )
> (aces? '(KS) "(AC))
> ( ranks 4 )

“((4C) (4D) (4H) (45))
> ( ranks 'K )

*((KC) (KD) (KH) (KS))
> ( length ( deck ) )

52

> ( display ( deck ) )

((2C) (2D) (2H) (25) (3C) (3D) (3H) (3S) (4C) (4D) (4H) (45) (5C) (5D) (5H) (55) (6C) (6D) (6H) (65) (7C) (7D) (7H) (75) (8C) (8D) (8H) (85) (9¢C) (9D)
(9 H)‘KB S) (X C) (XD) (XH) (XS) (3C) (3D) (IH) (3S) (QC) (@D) (QH) (aS) (KC) (KD) (KH) (KS) (AC) (AD) (AH) (AS))

> ( pick-a-card )
(30

> ( pick-a-card )
> ( pick-a-card )
> ( pick-a-card )

> ( pick-a-card )

> ( pick-a-card )

code

#lang racket

( define ( ranks rank )
(list
(list rank 'C)
(list rank 'D)
(list rank 'H)
(listrank'S)



( define ( deck)
(append
(ranks 2)
(ranks 3)
(ranks 4)
(ranks 5)
(ranks 6)
(ranks 7))
(ranks 8)
(ranks 9)
(ranks 'X)
(ranks 'J)
(ranks 'Q)
(ranks 'K)
(ranks 'A)

( define ( pick-a-card )
( define cards ( deck ) )

(list-ref cards ( random ( length cards ) ) )

( define ( show card )
( display ( rank card ) )
( display ( suit card ) )

( define ( rank card )



(car card)

( define ( suit card )

( cadr card )

( define ( red? card )
(or
(‘equal? (suit card ) D)
(‘equal? (suit card ) 'H)
)

( define ( black? card )

(not (red? card ) )

( define (aces? card1 card2 )
(and
(‘equal? (rank cardl )'A)
(equal? (rank card2 )'A)
)



