Sam Ghent
CSC344
Racket Assignment #4: Lambda and Basic Lisp

Learning Abstract: The focus of the fourth Racket assignment is to understand
lambda functions and concepts of basic Lisp.

Task 1: Lambda

Demo for Task 1a — Three ascending integers

Welcome to DrRacket, version 8.7 [cs].
Language: racket, with debugaing; memaory limit. 128 MB.
> { {lamkda ( x ) ({cons X (con3s ( + X 1) (coms ( + X

3%
[43]

'{5 e 7))

> { {lamkda { x ) {cons x {cona ( +x 1) (coms ( +x2 ) ") )y )y )y Oy
{0 1 2)

> { {lamkda { x ) {cona x {cona ( +x 1) {coms { +x 2 ) "() )y} ) ) 1log )
{108 109 110)

Demo for Task 1b — Make list in reverse order

Welcome to DrRacket, version 8.7 [cs].
Language: racket with debugging; memaory limit: 128 MB.

> ((lamkda ( x ) (cons x {cons ( +x 1) (cons (+x2 ) "() ) )Y ) 5)
{56 T)

> ((lamkda ( x ) (cons x {cons ( +x 1) (cons (+x2 ) "() ) ) ) ) Oy
{01 2)

> ( ({lamkda ( x ) (cons x {cons ( +x 1) (cons (+x 2 ) "() ) ) )} loz
{108 109 110)

> ( ( lamkbda ( dl d2 43 j) ( list d1 d2 43 } ) 'red 'yellow 'blus )

"{red yvellow blue)

> ( ( lambda ( d1 d2 43 ) ( list d1 42 43 ) } 10 20 30 )

'{10 20 30)

> ( { lambda { d1 d2 d3 } { list d1 d2 d3 } } "Professcr Plum™ "Colonel Mustard™ "Miss Mistard™ )

"{"Professor Plum™ "Colonel Mustard™ "Miss Mistard™)
> |




Demo for Task 1c — Random number generator

Welcome to DrRacket, version 8.7 [cs].
Language: racket, with debugging; memory limit: 128 MB.

> {( (lambda ( x ¥ ) (random x ( + ¥ L ) ) ) 3 5 )

i { { lamkda ( x v ) {(random x ( + ¥ 1L ) ) §» 3 5 )
i{{lembda{xy:l{randu:rmx{+yl:l:l:l35:l
i { { lambda ( x v ) {(random x ( + ¥ 1L ) ) ¥y 3 5 )

i { { lambda ( x v ) {(random x ( + ¥ 1L ) ) §» 3 5 )

i { { lamkda ( x v ) {(random x ( + ¥ 1L ) ) §» 3 5 )
i{{lembda{xy:l{randu:rmx{+yl:l:l:l35:l
i { { lambda ( x v ) {(random x ( + ¥ 1L ) ) ¥y 3 5 )

i { { lambda ( x v ) {(random x ( + ¥ 1L ) ) §» 3 5 )

i { { lamkda ( x v ) {(random x ( + ¥ 1L ) ) §» 3 5 )
i{{lambda{xy:l{randu:rmx{+yl:l:l:|lll'?:l
i3{ { lambda ({ x v ) ( random x ( + v 1L ) 3 ) 11 17 )
iﬁ{ { lambda ({ x v ) ( random x ( + v 1L ) 3 ) 11 17 )
iﬁ{ { lambda { X v ) ( randem x ( + v 1L ) ) ) 11 17 )
J>-3{{la.mbda{xy:l{randu:rmx{+yl:l:l:llll'?:l
iz{ { lambda ({ x v ) ( random x ( + v 1L ) 3 ) 11 17 )
i3{ { lambda ({ x v ) ( random x ( + v 1L ) 3 ) 11 17 )
iﬁ{ { lambda { X v ) ( randem x ( + v 1L ) ) ) 11 17 )
:1»4{{1u|1:-da{xy:|{randomx{+y1;;plll?p
17

{ lambda ({ x v ) ( random x ( + v 1L ) 3 ) 11 17 )
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Task 2: List Processing Referencers and Constructors

Demo:

VWelcome to DrRacket, version 8.7 [cs].
Language: racket, with debugging; memaory limit. 128 MB.
> (| define celors '(red blus yellow crange) )
> "colors

'colors

> | gquote coleors )

'colors

> { car colors )

'red

> { cdr colors )

"{blue yellow orange)

> { car ( cdr coclors ) )

'blue

> { cdr ( cdr coclors ) )
"{yellow crange)

> { cadr colors )

"Blue

> { cddr colors )

"{yellow crange)

> { first colors )

'red

> (| second colors )

"Blue

> { third colors )

Tyellow

> [ list-ref colors 2 )
Tyellow

> | define key-of-c "{c de) )
> [ define key-of-g "{g a k) )
> | cons key-of-c key-of-g )
"{lcde) gab)

> { list key-ocf-c key-of-g )
"{lcde) (gakbkl)

> { append key-of-c key-of-g )
'fcdegab)

> { define pitches "{do re mi fa 3o la ti) )
> { car ( cdr { cdr ( cdr pitches ) )} ) )
'fa

> { cadddr pitches )

'fa

> { list-ref pitches 3 )

> { define & 'alligator )
{ define b 'pussycat )
define c 'chimpanzes }
cons a (coms b (cons c "() } ) )
{alligator pussycat chimpanzee)
> {list akc)

"{alligator pussycat chimpanzee)

——

> ({cons (car x ) (cons (car (edrx ) ) v )
"{1l one 2 two)

> (append x ¥ )

"(l one 2 two)




Task 3: The Sampler Program

Code:

#lang racket
{ define { sampler )
{ display "({2): "}
{ defines the-list { read ) )
{ define the-slement
{ list-ref the-list ({ random { length the-list ) )} }
)
{ display the-element |} { display ".n" )
{ sampler |

Demo:

Welcome to DrEacket, version 8.7 [cs].

Language: racket, with debugging; memory limit. 128 MB.

> [ sampler )

{?): [ red crange vellow green blues indige wiclet )

indigo

{?}): [ red orange yellow green blue indigoc wiclet )
yellow

{?): { red orange vellow green blues indigo wiclet )
indige

{?): { red orange vellow green blues indige wiclet )
orange

{?): [ red orange vellow green blue indigo wiclet )
indigo

{(?): ( red orange yellow green bklue indigo wiclet )
orange

{?): [ ast ate eat 2ta tae tea )

[1-1+

{?): [ ast ate eat eta tas tea

aet

{?}): [ aet ate =at eta tae tea )

tea

{?): [ ast ate eat eta tas tea

ate

{?): [ ast ate eat 2ta tae tea )

ate

{?): [ ast ate eat eta tas tea

eat

(2): (01 234567868)
-
:?):{01234567891
5{?::{0123456739;
a
:?;:{0123456739:
g

(2): (01234567839)

{?):
1



Task 4: Playing Cards

Code:

#lang racket
{ define ( ranks rank }
{ list
{ list rank 'C }
{ list rank 'D }
{ list rank "H }
{ list rank 'S5 )
)
)
{ define { deck }

{ append
ranks
ranks
ranks
ranks
ranks
ranks
ranks
ranks
ranks
ranks
ranks
ranks
ranks
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)
{ define ({ pick-a-card )
{ define cards ( deck ) )
{ list-ref cards ( random ( length cards ) ) )
)
{ define ( show card )
{ display ( rank card ) }
{ display ( sulit card ) }
)
{ define { rank card )}
{ car card )
)
{ define { suit card )
{ cadr card }
)
{ define ({ red? card )
{ or
{ 2egqual? {( suit card )} "D )
{ 2gqual? { suit card ) "H )
)
)
{ define { black? card )
{ not ( red? card | )
)
{ define ( aces? cardl card2 }
{ and
{ equal? ( rank cardl } "A )
{ equal? ( rank card2 )} "A )
)




Demo:

Welcome to DrRacket, version 8.7 [cs].
Language: racket, with debugaing; memaory limit: 128 MB.
> [ define el "( 7 C ) )
> { define c2 "( Q H) )
> el

70

> ol

(2 H)

> ( rank cl )

7

> [ suit cl )

c

> [ rank c2 )

M

> [ suit c2 )

'H

> [ red? cl )

3L

> [ red? c2 )

#t

> [ klack? cl )

it

> { klack? c2 )

> (aces? "(AC) "(RS5) )
> (aces? "(KS5) "(RC) )

> [ ranks 4 )

"((4C) (4D (4H (43)

> [ ranks 'K )

"{((KC) (ED) (KH (KS3))

> { length ( deck ) )

52

> [ display ( deck ) )

{({(2C) (2 D) (2 H) (25) (3C) (3D) (3H) (35 (4C) (4D) (4H (43) (5C) (5D) (5H) (55) (6C) (6D) (6H) (63) (7C) (T @
Dy (TH) (T3) (8C) {(8D) (8H)y (85) (9C) (3D) (9H) (35) (EC) (XD) (EH) (X5 (JC) (JD) (JTH) (I35 (QC) (D) (2 H) 2
(@5) (KC) (KD) (KEH (KE3) (C (D (rH (&3))

> [ pick-a-card )

(4 0)

> ( pick-a-card
(35

> { pick-a-card
(g o

> [ pick-a-card
{4 5)

> { pick-a-card
(7 H)

> [ pick-a-card
{5 C)

>




