Racket Programming Assignment #3: Lambda and Basic Lisp

Learning Abstract:

Interaction #1: Lambda Function Play

a. List of 3 increasing numbers given smallest

Melcome to DrRacket, version 8.6 [cs].
-anguage: racket, with debugging; memory limit: 128 MB.

» ( [ lambda ( x ) ( list x ( + x 1) (+x 2 ) ) ) 5)
"{5 & T)

» ( ( lambda ( x ) ( list x ( + x 1 ) (+x 2 ) ) ) Q)
{01 2)

» ( ( lambda ( x ) ( list x ( + x 1 ) (+ x 2 ) ) ) 1l0B )

' (108 109 110)

=

b. Reverse order 3 atoms

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 128 MB.

> | | lamkda | csl cs32 cs3 ) ([ list c33 cs82 cs1 ) ) 'red '"yellow 'kblue )

"({blue yellow red)

> | | lambda { csl cs2 cs33 ) (| list cs3 cs2 cs1 ) ) 10 20 30 )

({30 20 10)

> { { lambda { o8l cs82 £33 ) ( list cs83 c82 c31 ) ) "Professor Plum" "Colenel Mustard" "Miss Scarlet™ )

'"{"Miss Scarlet" "Colenel Mustard" "Professor Plum")

c. Random number between 2 numbers. | made it so order doesn’t matter, making it hard
to read in the screenshot. Code below:
(( lambda ( num1 num 2)
( cond
((>num1 num2 )( + (random ( + 1 (- num1 num2 ))) num2 ))
((> num2 num1 )( + (random ( + 1 (- num2 num1 ))) num1 ))
)35)



Interaction #2: List Processing Functions

> ( ( lambda ( numl num2 )} ( cond (( > numl num2
3
> ( ( lambda ( numl num2 )} ( cond (( > numl num2
5
> ( ( lambda ( numl num2 } ( cond (( > numl num2
3
> ( ( lambda ( numl num2 )} ( cond (( > numl num2
3
> ( ( lambda ( numl num2 } ( cond (( > numl num2
5
> ( ( lambda ( numl num2 } { cond (( > numl num2
4
> ( ( lambda ( numl num2 )} ( cond (( > numl num2
3
> ( ( lambda ( numl num2 } ( cond (( > numl num2
5
> ( ( lambda ( numl num2 )} ( cond (( > numl num2
5
> { ( lambda ( numl num2 } ( cond (( > numl num2
4
> ( ( lambda ( numl num2 } { cond (( > numl num2
12
> ( ( lambda ( numl num2 )} ( cond (( > numl num2
14
> ( ( lambda ( numl num2 } ( cond (( > numl num2
13
> ( ( lambda ( numl num2 )} ( cond (( > numl num2
17
> { ( lambda ( numl num2 } ( cond (( > numl num2
17
> ( ( lambda ( numl num2 } { cond (( > numl num2
12
> ( ( lambda ( numl num2 )} ( cond (( > numl num2
13
> ( ( lambda ( numl num2 } ( cond (( > numl num2
14
> ( ( lambda ( numl num2 )} ( cond (( > numl num2
11
> { ( lambda ( numl num2 } ( cond (( > numl num2
13
> ( ( lambda ( numl num2 } { cond (( > numl num2
13
> ( ( lambda ( numl num2 )} ( cond (( > numl num2
14
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» | define colors "(red b
» colors

"(red blue yellow orange)
» '"colors

'colors

> | guote colors )
'colors

> | cdr colors )

"(blue yellow orange)

» | car | cdr colors ) )
"blue

> | cadr colors )

"blue

> | cddr colors )
"(yellow orange)

» | cdr | cdr colors ))
"(yellow orange)

» | first colors )

"red

» | second colors )
"blue

> | third colors )
"yvellow

» | list-ref colors 2 )
"yvellow

>

lue yellow

orange)
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Welcome to DrEacket, version 8.6 [cs].

Language: racket, with debugging; memory limit: 126 MB.
» | define key-of-c "(c d e})

» | define key-of-g "(g a b))

> | cons key-of-c key-of-g )

"flcede) gakb)

> | list key—-of-c key-of-g )

(e de) (gakbkl))

> | append key-oflc key-of-g )

% 0 key-of0c: undefined;:

cannot reference an identifier before its definition
> | append key-of-c key-of-g )

"fcde gak)

> |

Welcome to Dracket, version 8.6 [cs].
Language: racket, with debugging; memaory limit: 128 MB.

> | define pitches " (do re mi fa so la ti) )
> | car | cdr { cdr (| cdr animals })})
% animzals: undefined;:
cannot reference an ldentifier before 1ts definition
> ([ car ( cdr ([ cdr ([ cdr pitches ))))
"fa
> | cadddr pitches )
"fa
» | list-ref pitches 3 )
"fa

» | define a 'alligator )
[ define b "pussycat )
[ define c "chimpanzee )}
[ con2 a ( cons b (coms c "())))
(alligator pussycat chimpanzee)
> ( list a b c )
'falligator pussycat chimpanzee)

=W

> | define x "({ 1 one ))
> | define v "[ 2 twWo ))
> (conse (car x ) (com2 ( car ([ cdr x }) v )

(1 one 2 two)
> | append x v )
"[1 one 2 two)

Interaction #3: Little Color Interpreter

Part 1:
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Woelcome to DrEacket, version 8.6 [cs].
Language: racket, with debugging; memory limit:
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Part 2:

1 | #lang rackest

2

3| (require Zhtdp/image)

4

5 [ define (| color-thing )

& [ display "(?): " }

T [ define cmd-list ( read ) )

8 { define the-cmd ([ car cmd-list )}

] [ define params ( car ( cdr cmd-list ) ) )

10 [ cond

11 { ( equal? the-cmd "'random )

12 [ draw-random params )

13 )

14 { [ 2equal? the-cmd "all )

15 [ draw-all params )

16 )

17 { else

13 [ draw-1line (| list-ref params ( - the-cmd 1 ) ) )
15 )

20 )

21 [ color-thing )

2211

23

24 | ;; Draw a linme for each color in the list (recursive)
25 [ define | draw—-all color-list )

26 [ cond

27 { ( empty? ( cdr color-list ) ) ( draw-linme ( car color-1list ) ) )
28 [ else

29 [ draw-1line (| car color-list ) )

30 [ draw-all ( cdr color-1list ) )

31 )

32 |

33|

34

35 | 77 Draw a line of a random color

1 [ define (| draw-random color-list )

37 [ draw-1line ( list-ref color-list ( random ( length color-1list ) ) ) )
38 | )

35

40 | ;; Draw a linme of a given color (BASE FUNCTICH)

91 [ define ( draw-line line-color )

92 [ display [ rectangle 1000 20 'solid linme-color ) ) [ display "n" )
43 |1



Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 128 MB.

> | color—-thing )
(?): ( random ( clivedrab dodgerblue indigo plum teal darkorange ) )
(?): { random ( olivedrabk dodgerblue indigo plum teal darkorange ) )

?): ( random { olivedrab dodgerblue indigo plum teal darkorange )

{ all { oliwvedrab dodgerblue indigo plum teal darkorange )

: { 2 | olivedrab dodgerblue indigo plum teal darkorange )
: {3 [ olivedrab dodgerblue indigo plum teal darkorange )
[ 5 ( olivedrab dodgerblue indigo plum teal darkorange ) )

(?):|

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 128 MB.
= c:ole—t."mi'xg ]
random ( olivedrab dodgerblue indigo cyan teal firebrick ) )

H random { olivedrab dodgerblue indigo cyan teal firebrick ) )
H random { oliwvedrab dodgerblue indigo cyan teal firebrick ) )

all { olivedrab dodgerblue indigo cyan teal firebrick ) )

2 ( olivedrab dodgerblue indigo cyvan teal firebrick ) )

{ 4 { olivedrab dodgerblue indigo cvan teal firebrick ) )

: [ 6 | olivedrak dodgerblue indigo cyan teal firebrick ) )




Interaction #4: Two Card Poker

1.

Given Code Demonstration

Welcome to DrRacket, version 8.6 [cs].

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

> [ define cl "( 7T C )

> ( define c2z2

> cl

(T C)

> o2

'(Q H)

> [ rank

-

> [ suit
'
> [ rank
'
> [ suit
> [ red?

> [ red?

> [ klack? cl )

> [ black? c2 )

> [ aces? '"( A C )

> ([ aces? '"( K 5 )

cl

cl

CL

c2

cl

c2

)

> [ ranks 4 )

e C)

'K C)

(4 D)
> [ ranks 'K )
(K D)

(¢ H)

(K H)

'(QH)

(RS ) )

'CRS ) )

> ([ length | deck )} )

52

> ( display (| deck )} )

((z
H) (& 5)
(7 D) (7

g H)

(2 D)
(7 C)

H)

(2 H)
(7 D)

(7 5)
> [ pick-a-card )

> [ pick-a-card )

'3 5)

> [ pick-a-card

‘(4 3)

> ( pick-a-card

' (& H)

> ( pick-a-card

'3 0

> [ pick-a-card

g3
>

)

(2 5)
(7 H)

@)

(¢ 3))

(X 3))

(3 C)
(7 5)

e om

(3 D)
(8 C)

2 =)

(3 H)
(8 D)

e 3)

(3 5)
(8 H)

(2 C)

(4 C)
(8 5)

(2 D)

(4 D)
(g <)

(K H)

(4 H)
(8 D)

(K 3)

(4 5)
(9 H)

(2 C)

(5 C)
(g 5)

(2 D)

(5 D)
(X C)

(2 H)

(5 H)
(X D)
(2 3))

(5 35)

(X H)

(6 C)

(X 5)

(6 D)

(7 <)

(&

2
2



2. Two Card Demonstration

Welcome to DrRacket, version 8.6 [cs].
Language: racket, with debugging; memory limit: 128 MB.
> | pick-two-cards )
(g D) (KD

> | pick-two-cards )
"X H) (& H))

> | pick-two-cards )
"2 Cy (3 D)

> | pick-two-cards )
{2 3y (7 3))

> | pick-two-cards )
({3 C) (8 3))

> | pick-two-cards )
(e C) (2 3))

> | pick-two-cards )
e Cy o2 H)Y)

> | pick-two-cards )
"X D) (& 3))

> | pick-two-cards )
0T 5 (K H))

> | pick-two-cards )
"X H) (K 3))

> | pick-two-cards )
"({e 3} (JC))

> | pick-two-cards )
T DY 0d Ch)

> | pick-two-cards )
"((E D)y (5 I))

> | pick-two-cards )
"((E D)y (5 I))

> | pick-two-cards )
({3 D) (8 3))

> | pick-two-cards )




3. Higher Rank Demonstration

Welcome to DrEacket, version 8.6 [cs].

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

» | higher-rank ( pick-a-card ) ( pick-a-card
»lhigher-rank "(X D} "{(7 H))

<'X

'X

» | higher-rank ( pick-a-card ) ( pick-a-card
>(higher-rank '"(J H)} "{5 5})

<'J

'J

» | higher-rank ( pick-a-card ) ( pick-a-card
»(higher-rank '(J H)} " {5 H})

<'J

'J

» | higher-rank ( pick-a-card ) ( pick-a-card
»(higher-rank "(3 H) "(8 D})

<8

8

» | higher-rank ( pick-a-card ) ( pick-a-card
»l{higher-rank "(9 C) "(& H))

<9

=

>




4. Hand Rank Demonstration

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

> | classify-two-cards-uar
(i@ D) (g D)):
> | classify-two-cards-uar
({4 H) (2 D)): 4 high

> | classify-two-cards-uar
(0T H) (8 H)):
> | classify-two-cards-uar
(2 D) (4 D)):
> | classify-two-cards-uar
({4 5) (A D)): A high

> | classify-two-cards-uar
(2 D) (g D)):
> | classify-two-cards-uar
({2 C) (A 5)): A high

> | classify-two-cards-uar
X 3) (X 0
> | classify-two-cards-uar
({7 H) (4 D)): 7T high

> | classify-two-cards-uar
([ 5) (X C)): HE high

> | classify-two-cards-uar
((CQH) (4D)): ©Q high

> | classify-two-cards-uar
({7 H)Y (J5)): J high

> | classify-two-cards-uar
({7 D) (@ 5)): Q high

> | classify-two-cards-uar
(ie D} (5 H)j:
> | classify-two-cards-uar
({0 5) (XD)): ©Q high

> | classify-two-cards-uar
(2 D) (2 D)):
> | classify-two-cards-uar
((E D) (JC)): HE high

> | classify-two-cards-uar
((E D) (X 5)): HE high

> | classify-two-cards-uar
({7 H) (9 C)): 9 high

> | classify-two-cards-uar
0T C) (X D)
> | classify-two-cards-uar
({3 H) (JD)): J high

> | classify-two-cards-uar
(T 3y (K 35)):
> | classify-two-cards-uar
({2 H)Y (9 D)): 9 high

> | classify-two-cards-uar
(4 D) (5 D)):
> | classify-two-cards-uar
fiz 3) (3 3)):
=

Pair of X=

[ pick—-two-cards

Q0 high flush

[ pick—-two-cards

[ pick—-two-cards

J high flush

[ pick—-two-cards

4 high flush

[ pick—-two-cards

[ pick—-two-cards

8 high flush

[ pick—-two-cards

[ pick—-two-cards

[ pick—-two-cards

[ pick—-two-cards

[ pick—-two-cards

[ pick—-two-cards

[ pick—-two-cards

[ pick—-two-cards

& high straight

[ pick—-two-cards

[ pick—-two-cards

S high flush

[ pick—-two-cards

[ pick—-two-cards

[ pick—-two-cards

[ pick—-two-cards

J high straight

[ pick—-two-cards

[ pick—-two-cards

K high flush

[ pick—-two-cards

[ pick—-two-cards

S5 high straight flush

[ pick—-two-cards

3 high straight flush



5. The Code!

1| #lang racket
2 (recuire racket/trace)
3
g : »GIVEN CODE BELOW HERE
L] [ define ([ ranks rank )
= [ listc
7 { list ramk "C )
g ([ 1li=t ramk "D )
S { list ramk "H )
10 { list ramk "5 )
11 i
12 |
13
149 [ define ([ deck )
15 [ append
1& [ ranks 2 )
17 [ ranks 3 )
18 [ ranks 4 )
1% { ranks 5 )
20 [ ranks & )
21 [ ranks 7T )
22 { ranks & )
23 { ranks 9 )
249 [ ranks "X )
25 { ranks 'J )
26 { ranks "Q )
27 [ ranks "K )
28 [ rank=s "4 )
29 }
30 |
31
32 [ define | pick-a-—-card )
33 [ define cards ([ deck )} ]
34 [ list—-ref cards ( random ([ length cards )} ) ]
35 |
36
37 [ define ([ show card )
38 [ display ( rank card )} )
35 { display ( suit card ) )
g0 |



41
42
43
44
45
46
47
48
49
S0
51
52
53
54
55
56
57
58
5g
e0
6l
6z
a3
64
85
66
a7
68
L]
70
71
Tz
73
T4
75
76
77
78
78

‘

(

define ([ rank card
[ car card
define ([ suit card

[ cadr card )

define ( red? cazxd
[ ox
{ equal? ( suit card
[ egqual? ( suit card
)
define ([ black? card
[ mot ( red? card )
define { aces? cardl card2
[ and
[ egqual? ( rank cardl
[ equal? ( rank card2 )

ick 2

define

[ define cl
[ define c2

different

cards ( a
[ pick-two-cards

[ pick-a-card
[ pick-a-card

[ cond

[ ( and ( egqual?

[ else | list cl c2 )
1
trace pick-two-cards

H
D)

)

hand

[ rank cl

)

(

rank c2

)

)

(

equal?

(

suit cl

)

(

suit c2

)

)

)

| pick-two-cards

)

)



80 | + HELPEE-FUNCTION

81 | ; mumeric wvalue for card

82 [ define (| card-value card )

83 [ define the-rank ( rank card ) )

g4 [ cond

85 { ( equal? the-rank 'X )} 10 )

86 { ( equal? the-rank 'J )} 11 )

87 { ( equal? the-rank 'Q )} 12 )

88 { ( equal? the-rank 'K )} 13 )

89 { ( equal? the-rank 'A ) 14 )

S0 { else [ + the-rank 0 ) )

91 )

82 1)

53 | ;| trace card-value )

o4

55 | ; Higher rank of two cards

S [ define ( higher-rank cardl card2 )

57 [ define wvall (| card-value cardl ) )
S8 [ define wvalZ (| card-value card2 ) )
59 [ cond

100 { ( > wvall wvalZ2 )} ( ramk cardl ) )
101 [ else [ ramk card2 ) )

102 )

103 | )

104 [ trace higher-rank )

105

106 | ;; HELPEE FUNCTICHS FOR CLASSIFY
107 | ; i= pair takes two cards

108 [ define ( pair? cardl card2 )

108 [ equal? ( ramk cardl ) (| ramk cardzZ ) )
110 | )

111 | ;{ trace pair? )

112

113 | ; i=s s=straight
114 | ; card rankings 1 appart

115 [ define ( straight? cardl card2 )

1lé [ or

117 [ = [ + 1 ( card-value cardl ) ) ( card-value cardz ) )
118 { = [ - { card-value cardl )} 1 ) ([ card-value card2 )} ) )
119 | )

120 | ; { trace straight? )



121
122
123
124
125
126
127
128
128
130
132
133
134
135
136
137
138
138
140
141
142
143

{ flush? cardl card2 )

; is flush
{ define
[ equal?
)
;| trace flush?

; Type of hand

{ suit cardl )

{ suit card2 ) )

display "Pair of

; *assumes* hand like '((cardl) (card2))
{ define | classify-two-cards-ur hand )
{ define cardl { car hand ) )
[ define card2 (| car ( cdr hand ) )
{ display hand ) ( display ": ")
[ cond
{ { pair? cardl card2 ) |
[ else
{ display ( higher-rank cardl cardz ) )
{ cond ( ( straight? cardl card2 )
{ cond ( ( flush? cardl cardz )

[ display

1 | display

"o Flush™

)

)

| rank cardl )

{ display " high"
{ display " straight"

)

)
)

)

)

)

[ display "s"

)

)



