Damian Randall

Racket Programming Assignment #5: RLP and HoFs

Abstract:
In this assignment we are asked to use higher order functions along with recursive
functions

Task 1 - Simple List Generators
Task 1a - iota

Code:
( define (iota integer )
( define ('snoc obj Ist )
(cond
( (empty? Ist)
(list obj)
)
(else
(cons (carlst) (snocobj(cdrist)))

)
)
)

( cond
((=integer1)'(1))
(else
( snoc integer (iota ( - integer 1) ))
)
)
)

Demo:
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» (l1ota 10)

(1 2345 678 9 10)

» (lota 1)

(1)

» (lota 12)

(12345678 9 10 11 12)
>

Task 1b - Same
Code:

(define (same n Ist)
(cond
(=n0)
empty
)
(>n0)
(append (list Ist) (same (- n 1) Ist))
)
)
)

Demo:

> (same 5 'five)

'"(five five five five fiwve)

> (sames 10 2)

'(2 22222222 2)

> (same [0 "whatewver)

"()

> (same 2 "(racket prolog haskel rust))

( (racket prolog haskel rust) (racket prolog haskel rust))

>

Task 1c - Alternator

Code:
( define (alternatorn |)
( cond
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((=n0)'0)
(else
(cons(carl)(alternator (-n1)(snoc(carl)(cdrl))))
)
)
)

( define (snocn )
( cond
((empty?1)
(listn)
)
(else
(cons(carl)(snocn(cdrl)))
)
)
)

)

Demo:

» (alternator 7 '(black white))

'"{black white black white black white black)

> ( alternator 12 '(red yellow blue) )

'"{red yellow blue red yellow blue red yellow blue red yellow blue)
> [ alternator 9 "(1 2 2 4) )

(123412 3 4 1)

> ( alternator 15 '"(x v) )

'R YXEYXYEY XY XY XY X)

Task 1d - Sequence
Code:

( define ( sequence n num ) (map (lambda (x) (* xnum ) ) (iotan)))

Demo:

> (sequence 5 20)

(20 40 &0 B0 100)

> (sequence 10 7)

(7 14 21 28 35 42 49 56 &3 70)

> (sequence 8 50)

(50 100 150 200 250 300 350 400)
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Task 2 - Counting
Task 2a - Accumulation Counting

Code:
( define (a-count Ist)
( cond
( ( empty? Ist) empty )
(else
(append (iota (carlst) ) (a-count (cdrist)))

)
)
)

Demo:

> (a-count '"(1 2 3))

(11212 3)

> (a-count '(4 3 2 1))
'(1234123121)

> (a-count "(1 1 2 2 2 3 2 2 1 1))
'f111212123123121211)

Task 2b - Repetition Counting

Code:
( define ( r-count Ist )
( cond
( (empty? Ist ) empty )
(else
(append ( same (carlst) (carlst)) (r-count (cdrist)))

)
)
)

Demo:
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> ( r-count "(1 2 3) )
(1 2 2 3 3 3)

> ( r-count "(4 2 2 1) )
'i4 44433322 1)

> (r-count "(1 1 2 2 3 3 2 21 1) )
'(112222333333222211)

Task 2c - Mixed Counting Demo
Demo:
> ( r-count "(1 2 3} )
(1 2 2 3 3 3)
> ( r-count "(4 2 2 1) )
'(4 4443 332 21)
» (r-count "(1 1 2 2 3 3 2 2 1 1) )
'(112222333333222211)

Task 3 Association Lists
Task 3a - Zip
Code:

( define ( zip IstA IstB )
( cond
( ( empty? IstA ) empty)
(else
(cons (list* (carlIstA) (carlstB)) (zip (cdristA) (cdristB)))
)

)
)

Demo:
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> ( zip '(one two three four five) '(un deux trois quatre cing) )

"({(one . un) (two . deux) (three . trois) (four . guatre) (five . cinag))
> (zip ") "0 )

")

» ( zip '"( this ) '( that ) )
"((this . that))
> ( zip "(one two three) '( (1) (2 2) (3 3 32 ) ) )
"{{one 1) (two 2 2) (three 3 3 3))
Task 3b - Assoc
Code:

( define (‘assoc IstObj Ist )
( cond
( ( empty? Ist ) empty )
((eq?IstObj (caarlst) ) (carlst))
(else (assoc IstObj (cdrist)))

)

)
Demo:
> [ define all
{ zip '"(one two three four ) '(un deux trois gquatre ) ) ; # a-list -»> zip
)
> ( define al?
( zip '"(one two three) '( (1) (2 2) (3 3 3) ) ) ; # a-list -> zip
)
> all

'"{{one . un) (two . deux) (three . trois) (four . quatre))
> ( assoc '"two all )

'(two . deux)

> ( assoc '"five all )

")

> alz

"{({one 1) (two 2 2) (thres 3 3 3))

> ( assoc '"three al2 )

'(three 3 3 3)

> ( assoc 'four alZ2 )

()
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Task 3c - Establishing some Association Lists

Code:

( define scale-zip-CM
( Zip ( iota 7 ) I(IIC" IIDII IIEII "Fll "Gll IIAII "B") )
)

( define scale-zip-short-Am
( Zip ( iota 7 ) I(IIA/2" IIB/2II IIC/2II IID/2II IIE/2II llF/2ll IIG/ZII) )
)

( define scale-zip-short-low-Am
( Zip ( iota 7 ) I(IIA’/ZII IIB’/2" IIC,/2" IID,/2" IIE’/2II IIF,/2II IIG,/2II) )
)
( define scale-zip-short-low-blues-Dm
( Zip ( iota 7 ) l( IID’/2|| IIF’/2|| IIG’/ZII II_A’/2|| IIA’/ZH "C,/2" lld’/2ll ) )
)
( define scale-zip-wholetone-C
( Zip ( iota 7 ) I(IICII IIDII IIEII IIAFII IIAGII IIAAII IICII) )

Demo

> scale-zip-CM

1 ( l . l'lcl'l) (2 . TIDTI) (3 . TIETI) (4 . 'IE‘!’I) (5 . "G") (6 . "A") ('}‘ . TIBTI) )
> scale-zip-short-Am

L £ R £ R s R |

0=

. "A/2") (2 . "B/2") (3 . "C/2") (4 . "D/2") (5 . "E/2") (6 . tlF/ztl) ('],! . quzu))

> scale-zip-short-low-Am

((1 . ", /2"y (2 . "B,/2") (3 . "c,/2") (4 . "D,/2") (5 . "E,/2"™) (& . "F,/2") (7 . "G,/2™))
> scale-zip-short-low-blues-Dm

"((1 . "D, /2" (2 . "F,/2") (3 . "G,/2") (4 . "_A,/2") (5 . "A,/2") (6 . "c,/2") (7 .

> scale-zip-wholetone-C

|( 1 . l'lcl'l) (2 . I'IDI'I] (3 N I'IEI'I) (4 . "AE‘") (5 . "AG") (6 . tlnAtl) (':,! . l'ICl'I))

Task 4 - Numbers to Notes to ABC
Task 4a - nr->note

Code:

( define ( nr->note n Ist )

( cond
((egq?n(caarlst))(cdarlst))
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(else (nr->note n (cdrist)))

)
)

Demo:

> ( nr->note 1 scale-zip-CM )

TII:TI

> ( nr->note 1 scale-zip-short-Am )
"PA."’IE m

> ( nr->note 1 scale-zip-short-low-Em )
"Pi_r ’."2"

> ( nr->note 3 scale-zip-CM )

TIETI

> ( nr->note 4 scale-zip-short-2Am )
TID,."E m

> ( nr->note 5 scale-zip-short-low-Em )
TIEI ’."2"

> ( nr->note 4 scale-zip-short-low-blues-Dm )
m Pi]r ’."2 m

> ( nr-»>note 4 scale-zip-wholetone-C )

™A~ F"

Task 4b - nrs->notes
Code:
( define ( nrs->notes IstA IstB )

( map (lambda (x) ( nr->note x IstB ) ) IstA )
)

Demo:
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> ( nrs->notes "(3 2 3 2
| (TIETI TIDTI TIETI TIDTI TICTI TICTI
> ( nrs->notes '(3 2 3 2 1) scale-zip-short-Em )

| ("CHIIIEH TIB;"ETI "CHIIIEH TIB;"ETI TIE;"ETI TIE;"ETI]

> ( nrs->notes ( iota 7 ) scale-zip-CM )

| (TICTI TIDTI TIETI mn FTI TIGTI TIETI TIBTI]

> ( nrs->notes ( iota 7 ) scale-zip-short-low-AEm )

| (Tlgr IIII"ETI TIBI ’."2" "Cf ;"2" TID! ;"2" TIEI IIII"ETI TIFI ’."2" "Gf ;"2"]
> ( nrs->notes ( a-count '(4 3 2 1) ) scale-zip-CM )
| (TICTI TIDTI TIETI mn FTI TICTI TIDTI TIETI TICTI TIDTI TICTI]

1) scale-zip-CM )

e

> nrs->notes ( r-count '(4 2 2 1) ) scale-zip-CM
#<procedure:nrs->notes>

{4 4443 33221)

1 ({1 . TI[:TI] (2 . "D") (3 . TIETI] (4 . TIFTI] (5 . "G"j {6 . TIATI] Il;':,‘

» [ nrs-»notes ( a-count ( r-count '"(1 2 32) ) ) scale-zip-CM )
1 ("C" TIC" "D" TIC" "D" TIC" "D" TIE" "C" TIDTI "E" TICTI "D" "ETIJ
»> ( nrs->notes ( r-count ( a-count '"(1 2 3) ) ) scale-zip-CM )

] l:!'lcﬂ Tlc!'l "D" "D" Tlcfl "D" "D" "E" "E" TIETI:I

Task 4c - nrs->abc
Code:

( define ( nrs->abc IstA IstB )
( string-join ( nrs->notes IstA IstB ) )

)

Demo:

> ( nrs-»abc ( iota 7 ) scale-zip-CM )

"°”DEFGERB"

> ( nrs-»abc ( iota 7 ) scale-zip-short-Zm )

"n/2 B/2 C/2 D/2 E/2 F/2 G/2"

> ( nrs-»abc ( a-count '( 32 2 1 3 2 1 ) ) scale-zip-CM )
"o DECDCCDETCTD<C"

> ( nrs-»abc ( r-count '"( 3 2 1 3 2 1) ) scale-zip-CM )
"EEEDDCEEETDTDC"

"B":I 1

> [ nrs-»abc ( r-count ( a-count '(4 3 2 1) ) ) scale-zip-CM )

" “DDEEEFFFFCDDEEECDTDC"
> [ nrs-»abc ( a-count ( r-count '(4 2 2 1

scale-zip-CM )

) ) )
"CDEFCDEFCDEFCDEFCDECDECDECDCTDC"
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