Lecture 5:
Recursing

Menu

« Implementing cons, car, cdr
= P51
= List Recap

= List Recursion

Everyone wiho =submilted & registration suney should
Fimve received an email yesterdey with your Fa2
partrer. If you didnt come talk to me after class.
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Implementing cons, car and cdr

(define (cons a b)
(lambda (w) (if {w) a b)})

(define (car pair) (pair #t)
(define (cdr pair) (pair #f)

Scheme provides primilive implementations for cons,
car, and odr. Bul, we= could define them oursshoes,

CS150 PS Grading Scale

Gold Star — Bxcellent Work. ¥ou got everything
I wanted on this PS. (Mo Gold 5tars on PS1)

+Green Star — Better than good work

* Blue Star — Good Work. You got most things
on this P5, but some answers could be better.

* Silver Star — Some problems. Make sure you
understand the solutions on today’s slides.

PS1 Average: *
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No upper limit
- Double Gold Star: exceptional work!
Better than [ expected anyone would do.
- Triple Gold Star: Batter than I thought
possible (moviemosaic for PS1)

- Quadruple Gold Star: You have
broken important new ground in CS which
should be published in 2 major jowrnal®

- Quintuple Gold Star: You deserve to
win 2 Turing Award! (a fast, general way to

make the best non-repeating photomosaic on
P51, or a proof that it is impossibde)
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Question 2

» Without Bvaluation Rules, Question 2 was
» Now you know the Bvaluation Rules, you

can answer Question 2 without any
guessing!
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(100 + 100)
Evaluation Rule 3. Application.
a. Evaluate all the subexpressions
100 <primitive:+= 100
b. Apply the value of the first

subexpression to the values of all the
other subexpressions

Error: 100 i not & procedure, we
anly have apply rules for procedures!
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(if {not "cookies™) "eat” "starve™)
Evaluation Rule 4-if. Evaluate Expression,. If

it evaluates to #f, the value of the if
expression is the value of Ex; i

Ctherwise, the value of the if expression is

the value of Expression,.
Evaluate (not “cookies")
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Evaluate (not "cookies™)

Evaluation Rule 3. Application.
a. Evaluzte all the subexpressions
< primitive:nots "cookies”
The quates really matter here!
Without them what would cookies evaluate to?

&, Apply the value of the first subexpression to
the values of all the other subexpressions

{not ¥) evaluates to #t if vis #f, otherwisz it
svaluates to #F. (SICP, p. 19)

So, (not "cookies”) evaluates o #f
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Defining not
(not v) evaluates to gt if vis #f,
otherwise it evaluates to #f.
(SICP, p. 19)

(define (not v) (if v #f #t)
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2h
(if (not “cookies™) "eat” "stanee™)
Evaluation Rule 4-if. Evaluate Expression,. If
it evaluates to #f, the value of the if

is the value of Et%ﬂ'ﬁﬂ&n‘ﬂq
mﬂn the value of the if expression is
the value of Expression.
Evaluate (not "cookies™) == #f
5o, value of if is value of Expression,
== "starve”

ST EL TS R —  ——— ai -I: miijiik '5-|.||| 5

DrScheme Languages
» If you didn't set the language comectly in
DrSscheme, you got different answers!
» The "Beginning Student”™ has different
evaluation rules

—The rules are more complex

— But, they gave more people what they
expected
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Comparing Languages

Wicicome [ DrSdhome, vorsion .

Lorpog— ATy Sig [chetoe MrEl ond ASvere=iL

o

& Loz
¥Welome to DeSdieme, version 205.
Lanpusge: Beginning Student
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+: this primitive operalor must b= appli=d to arguments;
expecte=d 2n open perenttiesis before the primitie
operalor name
= ((lambda (x) x} 200)
fundion call: expected a d=fined name or a primitive
operation name aft=r an open perenthiesis, but found
something el==
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(abs (- (get-blue color1) (get-blue sample)))
{abs (- (get-green color1) (get-green sample)}})
(define (cdoser-color? sample color! color2)

[«

{+ (abs |- {get-red colorl) (get-red sampila)}) ‘

I |
(+ (abs (- (get-red color2) (get-red sample)])
(abs {- (get-blue color2) (get-blue sample)))
(abs (- (get-green colord) (get-green sample))))

1
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(define color-difference
(lambda (colora colorb)

{+ {abs (- (get-red colora ) (get-red colorb ])
{abs (- (get-bluecolora) {get-blue colorb 1))
(abs (- (get-green colors) (get-green colorb )1 ))
(define (closer-color? sample color! color?)
[«
| |
[1 fcolor-amerence color2 sample) -Ted sample]])
(805 (- (ge-Diue colorz) (get-blue sample) )

]}[Ebﬁ {- {get-green color2) (get-green sample))))
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closer-color? (Green Star version)

{define (closer-color? sample color! color2)
(=

(+ (abs {- {get-red color1) (get-red sampla))}
{abs (- {get-biue colorl) (get-blue sample)})
|__{abs (- {get-green colorl} (gei-green sampla))])
{+ {abs (- {get-red color2) (get-red sample)))
(abs (- (get-blue color2) (get-blue sample)))
(abs (- (get-green color2) (get-green sample}}})

)
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(lambda ( )

(+ (abs {- (get-redcolor ) (get-red sampie })) ‘
(abs (- (get-bluecolor!) (get-blue sample 1))
{abs (- {get-green colorl) (get-greensampla}}})

{define (closer-color? sample color] color2)

=
| )
{+ {abs (- {get-red color2) (get-red sample)})
(abs (- (get-blue color2) (get-blue sample)))

”{.ﬂ:rE- (- (get-green color) (get-grean sampla)}})
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{define color-difference
(lambda (molora coborb)
(+(abs|{- (get-red colora) (get-red colorb)})
absg (- [get-green colora) {get-green colorb]))
absg (- [get-blue colora) {get-blue colorb]})}1)

(define (closer-color? sample colorl color2)
(= (color-difference colorl sample)
{color-difference colar2 sample]))

What If you want 1o use square inslead of abs?
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