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11-1 define (CKDZEIEE



s ZEUC(E, ZHI, ENDD

& HI {[El
—— — ~

(define PI 3.14)
(define A (list 15 8 6))




A NDOZEEES

(deflne A (Ilst 15 8 6))
% ) 2 RODAAK
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Fiadibise Lok

e [ATZT O] (C&EIZMAITIZEED
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Falibese Aok,

11-2 DrScheme TDOOS5J 4w/



DrScheme TDO ST+ v X .

Fralibese Aok

» DrScheme DT S T+ W AMEBET3H D draw.ss
teachpack

e start: [{EBEIAHD 1> RO | ZR<

« draw-solid-line:#F

e draw-solid-rect: U

« draw-solid-disk: ZEDDAENTEH

e clear-solid-disk:  —EfEL\fz [EBEDDASNIEAH] &HE
5

« draw-circle: .

. stop: [tREAD1> RD] ZEU0D
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)Y I EBDESDT X.

Fralibese Aok

c BRlZE RN, [HIFE] Z1TD>THD

- 28, [ERE] (CHET D

ZEALKBERULTZEE0

« B DONR—ATHRICEATEBWVETEA

/1]
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DrScheme O{EFE

Falibese Aok,

« DrScheme DECHE)
/= /n — PLT Scheme — DrScheme

- SHDEZTI(ZE lNntermediate Student ]

(—Erb-—'—-

e E
Language
— Choose Language
— Intermediate Student
— Execute /N5 >

11



draw.ss teach pack DO— K 4.

 DrScheme DIFEHLEE TH D draw.ss teachpack ZfES =8I,

draw.ss teach pack 0 — R XK

CDEVEIZ 1 EEFTLUN
OREIMNS ZEE(CO— RN LDIC
ATSY)

12



draw.ss teach pack DO— K 4.

Language

— Add Teachpack

— htdp >« LU b ZER
— draw.ss ZT1EIR

— Execute 71K~ >
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BIRE 1. REEIRMEEH< .

Fiadibise Lok

« DrScheme DiFEIFEEE CdpD draw.ss teachpack %z
o7, fMERIEZm<

e start: [{EBIAHD 1 > RO | Z<

« draw-solid-line:#F

e draw-solid-rect: U

« draw-solid-disk: ZEDDAENTEH

e clear-solid-disk:  —EfEL\fz [EBEDDASNIEAH] &HE
5

« draw-circle: .

* stop: [tHBERAD1A > R ZEH0SD

14



[5IRE 1. fE ez < ] OFIE .

Fralibese Aok

1. R%Z |ZETHDA > D] TERITUESOY

(start 100 100)
(draw-solid-line (make-posn 0 0) (make-posn 80 80) 'red)
(draw-solid-rect (make-posn 50 50) 50 20 'green)
(draw-circle (make-posn 20 20) 20 'blue)
(draw-solid-disk (make-posn 70 70) 10 'red)

(stop)

o R, BlE2 ([EATIZE0) 15




5’4

| CL Check Syntax | |‘; Step | |’ Erecute ‘ ‘@ Breal:, ‘

= {start 100 100
> (draw-solid-1ine

true

> (draw-solid-rect

true

> (draw-circle

true

> (draw-solid-disk

true

imake—-posn 0 0) {make-posn 20 20) "red)

imake—-posn 50 50} 50 20 "green)

(make-posn 20 20) 20 "blue)

{make-posn 70 70} 10 Tred)

[

N

283 Unlocked it running
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BgE 1 DFEEH

Falibese Aok,

o IHEBIFADTA > FJ%ZRHL
(start 100 100)

o FHIBDELT

(draw-solid-line (make-posn 0 0) (make-posn 80 80) 'red)
(draw-solid-rect (make-posn 50 50) 50 20 'green)
(draw-circle (make-posn 20 20) 20 'blue)
(draw-solid-disk (make-posn 70 70) 10 'red)

o HEBFHDIA>ZRIZEHUD
(stop)

18



¥

| Q, Check Syntax | |‘:; Step ‘ “ Execute Hé E;;;k ‘

e {start 100 100)
> (draw—-solid-line

true

> (draw—-solid-rect

true

> (draw-circle

true

> (draw-solid-disk

true

imake—-posn 0 0) (make-posn 20 20} Tred)

imake—-posn 50 503 50 Z0 "green)

(make-posn 20 Z20) 20 "blue)

imake—-posn 70 703 10 Tred)

o
N

283 Unlacked niat (afining




BIRE 2. ball EEaEHE< .

Fralibese Aok

« ball \BIEAREZES T, (X, y) DAEICHZES T
75 HEL
. BEERETS T4 v ORUIBOMEAHE DT

 ball IBERDRERIHEZESTE I DIcEDIC make-ball (I
AT OA) ZEDS

« B x, y ZERD I 12D ball-x, ball-y (ZL-24)
Z(ED

X |

Yy

delta-x }
delta-y 20




[flzE 2. ball i85 ziE< 1 OFE

1. Rz |EERADA>FRD] T, EfTURSEWV
o ABNUTEIC, Execute NY > =T

(define-struct ball
(x y delta-x delta-y))

;; draw-ball: a ball -> none

;; draw a solid disk at (x,y)

(define ( a-ball)

(draw-solid-disk (make-posn

(ball-x a-ball)
(ball-y a-ball))
5 'red))

2. TD&, Rz [ETAHADA RD] TEITURSL
(start 100 100)
(draw-ball ( 1010 0 0))

(stop)

Fralibese Aok

o R, BB [SEATLSIZEWLY 21




A Untitled - DrScheme _ O] x|

File  Edit  Windows Show Language Scheme  Help

% | Q Check Synta:-:l |‘: StEI:II |‘ E:-:En::utel |® Ereakl Baliinse Lo

(define-struct ball -
(x v delta-x delta-vy))

" i@* ball iB1EA%Z
U TWDB

W

w
4| b

3 Unlocked ot running 2 2




A Untitled — DrScheme
File  Edit ‘Windows Show Laneuage Scheme  Help

untitles] = .
Save |CL Check Syntax |‘_: Step |‘r Execute
L

(define-struct kball

=10 x|

|® Brealk

(x v delta-x delta-vy))

F

F

»; draw-ball: a ball -> none
;; draw a solid disk at (x,y)

(define (draw-ball a-ball)

(draw—-solid-disk (make-posn
(ball-x a-ball)
(ball-y a-ball))
2 'red))

Y

W

\

LTS

IRIC, BEEX draw-ball 22

-

ol

4:3

rlocked

fiok TURking

Falibese Aok,

23



A Untitled — DrScheme
File Edit  Windows Show  Laneuase Scheme  Help

e L

Falibese Aok,

=10) x|

| Q, Check Syntax

|‘E Step |‘ Execute |® Break

{define-struct ball
(2 v delta-x delta-v,;)
{define (draw—-ball a-ball)
(draw—solid-disk {(make-posn

Ki

(ball-x a-ball) {(ball-v a-ball)} 5

Tredy )

> {atart 100 100)
> {draw—ball {(make-ball 10 10 0 0} )

true
=

il

RS

Hrlacked

fiok runking

24
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ball KEis 1k .

Fralibese Aok

e ball (&, x,y, delta-x, delta-y "SI D
X |
Yy
delta-x
delta-y

2Z2Y=TI)

—
(define-struct ball

(x y delta-x delta-y))

L Y. n
1%"5:@‘ ’U 26




(define-struct ball
(x y delta-x delta-y))

;; draw-ball: a ball -> none

;; draw a solid disk at (x,y)
(define ( a-ball)

(draw-solid-disk (make-posn

(ball-x a-ball)
(ball-y a-ball))

5 'red))

(start 100 100)
(draw-ball ( 1010 0 0))

(stop)

217



HE 3. UXMDORIER

«JX I~ (list1586) ZiEE UTHED
BEHAZTEERT D
« B ZTEER I DITHI(C define Z{ED
« UX NZEDTZEIC cons Z#ED

28



(I3 . UROEHER] OFIE &L

Falibuse Lok

1. Rz |[EERADA>FRD] T, ET70RE0N
e ANUNEIC, Execute NI > ZiHT

(define A (list 15 8 6))

2. TD1E, R [ETHDA 2 FDJ] TEITURELY
A

(first A)
(rest A)

v R, B4 (EATIZE)

29



A Untitled — DrScheme =] E1

Eile  Edit Mindows Show Laneuase Scheme Help

dur:itlEd - | Q Check S_I.Jnta:-:l |“é Stepl |‘ E:-:EI:utEEI |® Ereakl e
{define ...}

rs

(define A (list 15 & &6)) o

=S

i (define A (list 15 8 6))
FBT, THADTEE

Z1TD TS

W

& i

F:3 Unlocked ot running 3 O




A Untitled — DrScheme O] x|
File Edit ‘Windows Show Laneuage Scheme Help

Untitled | Q, Check S_l,lnl;a:-:l |q:_' Stepl |‘ E:-:ecutel |® Ereakl

Falibuse Lok

(define ...}

i

(define A (list 12 2 ©)) o

I

.. [
> A
(list 15 8 6)

= \\\ A

EEITIDE, ADIETH:
(list 15 8 6)

NFREND -

— |




A Untitled — DrScheme _ O x|
File Edit Windows Show Laneuage Scheme  Help

l% |Cl. Check. S_I,Inta:-:l |‘: Stepl |“ E:-:ecutel |® Ereakl s
(define A (list 15 2 &)) —

(first A), (rest A) =
EITLU TS
il / oL

> A / 2
(list 15 8 &)

> (first A)

15

> (rest A4A)

(list 8 6)

e |

o o 32




B4 . HEEEDUZ K .

Fralibese Aok

RDOTOTS L%&mFEITL, [(name-list book) |
M5 [ (list "Mike" "Bill" "Ken")] (CZED18FIFDiIEL
%7z RS

(define-struct address-record
(name age address))

(define book (list
(make-address-record "Mike" 10 "Fukuoka")
(make-address-record "Bill" 20 "Saga")
(make-address-record "Ken" 30 "Nagasaki")))

(define ( a-book)
(cond
[(empty? a-book) empty]
[else
(cons (address-record-name (first a-book))
( (rest a-book)))]))

33



[f5IRE 4 . HEEHRDUZ ] OFIE X.

1. Rz | EERHDA>FRD] T, E1T0ULIRESE0N
e ANUMEEIC, Execute NF > =T

(define-struct address-record

(name age address))

(define book (list
(make-address-record "Mike" 10 "Fukuoka")

(make-address-record "Bill" 20 "Saga")
(make-address-record "Ken" 30 "Nagasaki")))

2. €TD1&, Rz |EITHDOA 2 FD] TEITUERSU

book

(first book)
(address-record-address (first book))

o R, BlES (SEATLSIZSLY | 34




e L

| q Check, S_I,Inta:-:l |‘:: Stepl |‘ E:-:e::utel |® Elreakl

idefine-struct address—-record
(name age address))

AddressNote HHEARDER =

(define book (list
(make—address—-record
(make—addreszs—-record
(make—address—-record

"I""Ii]{E 1"
”Elill"
1 Ken11

10
20

20

"Fukuoka™)
“Sﬂga"}
"Nagasaki™) )

[

Z 2 book DTES
(AddressNote FEI&E/AD 'JE

{make-address-record "Ken™ 30
> (first book)
{imake-address-record "Mike™
> {address—-record-address
"TFukuoka™

10

= hook

{list
{make-address-record "Mike™ 10 "Fukuoka™)
{make-address-record "Bill™ 20 "Saga™)

"Hagasaki™) )

(WAN |

"Fukuoka™)

(first book))

1

545 book DDIR{E

13:3

Unlocked




HleaS5. JEROUXAMZIEETD

INE ==
ZEDER

» [JHR] OUXMZEE U THOZE

WP ZERID

B ZETERI DIEOIC define ZED
e 1 DDJEE = posn fEEiAs

make-posn Z{F

e X ME{EBTZSIC cons Z={E

36



[R5 . HRDUXMZIEET D 4‘_

AHDEER] OFE

Fralibese Aok

1. Rz |[EERHDA>FD] T, E1TULRE0N
o ABNUIEIC, Execute NY > =T

(define P
(cons (make-posn 0 0)

(cons (make-posn 10 70)
(cons (make-posn 100 30) empty))))

2. TDE, K& 31T

1012 FD] TERITUETLY

P
(first P)
(rest P)

v RIE, HlE6 (CEATLSIZSLY | 37




(10, 70)

(100, 100)
®

Falibese Aok,
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A Untitled - DrScheme O] x|

File Edit ‘Windows Show  Language Scheme  Help

-Untitll:—d | - D
'E Savel Q, Check Syntax | | el Stepl ‘ Execute @ Ereak.

(define E
(cons (make-posn 0 0)
(cons (make-posn 10 70)
(cons (make-posn 100 30) empty))))

;I

B x99, EHPOTE
%‘:ﬁ’) TL\sS

W

-

* o

4:3 Unlocked rok running 3 9




A Untitled - DrScheme
FI|E: Edit  Windows Show  Language  Scheme  Help

=10 x|

|'E Save |QEheck Syntax |‘: Step |" Execute |® Break || Fase.
{deflne P -
(cons (make-posn 0 0)

(cons (make-posn 10 70)

(cons (make-posn 100 30) empty))))
i N
> P -
(list

(make-posn 0 0)
(make-posn 10 70)
(make-posn 100 30))

} \

1 P@1ﬁ§méﬂTM5

Hnlocked

niok rumnning

10




M Untitled - DrScheme
File Edit Windows Show Laneuage Scheme  Help

=10] x|

|'E Save |Q.Eheck Syntax |‘:: Step |‘, Execute |® Break.
(define P -
(cons (make-posn 0 0)
(cons (make-posn 10 70)
(cons (make-posn 100 30) empty))))
(first P), (rest P) &
—t—=
- FE1TUL CLD
> P
(list
(make-posn 0 0)
(make-posn 10 70)
(make-posn 100 30))

> (first P)
(make-posn 0 0)
> (rest P)

(list (make-posn 10 70) (make-posn 100 30)|) —
-~
Kl LIJ

5.

Falibese Aok,

41



EHESR

R
—
(define P
(cons (make-posn O 0O)

(cons (make-posn 10 70)
(cons (make-posn 100 30)

A WA WA WA ¥

'

X bDARR

42



posn FEIE/R {

so Ak

- posn #EiE{K(&, 9 CIC DrScheme [CHFHATE
7

- (define-struct 1515%) ZEITLCLVRLKTEH,
posn IBEARZEDZENTED

43



HIRE6 . IFANHR

FriEEER< TO0S A
Z=1ED, 1795
1 DD [JEm] — s
AR — [JEm] OUX b

44



(BB 6. IRl OFIE .

1. R7=Z [TEER

Fralibese Aok

A4 RTJ] T, ETLREWV

e ABDUERIC, Execute N> ZiHT

(define P

(cons (make-posn 0 0)
(cons (make-
(cons (make-

posn 10 70) | FIEES SR

posn 100 30) empty))))

(define (
(cond

[else (and

(

[(empty? (rest a-poly)) true]

(draw-solid-line (first a-poly)

a-poly)

(first (rest a-poly)))
(rest a-poly)))]))

2. TDIE, Rz

[SEITRHD A2 D] THEITURRSL)

(start 100 100)

(
(stop)

P)

Yo IR, BIRE7 (SEATLSIZELY 145




A Untitled - DrScheme
File  Edit Windows 3Show Laneuage Scheme  Help

=10 x|

|,::E::LE?_)|E |Q Check Syntas |‘:§ Step |“ Execute

|® Break.

{define E
fcons {make-posn 0O 0)
{cons (make-posn 10 70)
fcons {(make—-posn 100 20) empty))))
{define {(draw-polvline a-poly)
{cond
[ {empty? (rest a-poly)) trus]
[else r(and
(draw-=zolid-1line ({(first a-polyv)
(first (rest a-polv)))
{draw-polvline ({(rest a-poly)iil))

4

Welcome to Drscheme, version 103p1.
Language: Intermediate Student.

Teachpack: C\Program Files\PLT\teachpackihtdp\draw.ss.
> {gtart 100 100}

> {draw-polyline P)

true

o

i

73 Urlocked

Amﬁim




A71E 7]

Falibuse Lok

a-poly OD1E :
(cons (make-posn 0 0)
(cons (make-posn 10 70)
(cons (make-posn 100 30) empty)))

true
AT N
A T3S posn HEIEK HFIEF(C true

DA K
47



(define ( a-poly)
(cond

+ t(empty’? (rest a-pol“)) true]E BA73B7

lelse (and
(draw-solid-line (first a-poly)
(first (rest a-

poly)))
( (rest a-poly)))]))

48



TR draw-polyline

Prallase b,

1. (rest a-poly) H'ZERS(F : — RTFEMAF
true —  BHRIEE

2. TOTHEITNL :
« 2/ (firsta-poly) & (first (rest a-poly))

ZEDT, BMNZEES, TDR
(draw-polyline (rest a-poly))

7w EAT
= ER, INTORICDWNT, EnzEim< s
wiE NIRRT

49



HTAUERODFR T 5-AF

Fralibese Aok

w\NO
(empty? (rest a-poly))

Yes (and
(draw-solid-line (first a-poly)

(first (rest a-poly)))
( (rest a-poly)))

\

true N\EBADEE

50



AEGI D MO ZIlNRND EE(E [and]
TORL o

(and

| (draw-solid-line (first a-poly)
(first (rest a-poly)))
(draw-polyline (rest a-poly)))

FaBIap5S draw-solid-line

& animation &% and TO/RULNTLYS
51



F<BDMEL .

Blise Hak
A Untitled — DrScheme M =] E3

F::ﬂE Edit ‘Windows Show  Laneuaee  Scheme  Help TEE@% tﬁij‘ Eﬁj\%

m@ |l:l‘ Check, Syntax |‘; Step |‘ Erecute |® Break j]\\jﬁ/\_/t“ (/ \5 O)Eb\‘\

[define P -
[cons [(make-posn 0 0) randJ %

(cons (make-posn 10 70) 2
jcons (make-posn 100 30) empty)))]) = %lb\n C (/ \5
[define [draw-polwline a-poly) /
[cond '

i 1 .

e

[else [draw-zolid-line [(first a-poly)
[Eirst [(rest a-poly)])
[draw-polyline (rest a-polw)l]ll

;l b
Welcome to DrScheme, wersion 103071, -
Language: Intermediate Student.

Teachpack: CoProdram Files\PLTtegchpgokdhtdploram s
cord: cliause is pot in question-arswer Yormat

\\Ii—ﬁﬁt,
EIT TSR0

-
4 k

10:40 Unlocked ok ruRning 5 2




(draw-polyline P) 70\5 {
true 73‘%51’15‘@&@1‘%5@ (1/2) o

( DI\
ﬁ

= (and

ist (make-posn 0 0) (make-posn 10 70)
(make posn 100 30)))

( (makeposn 0 0) (make-posn 10 70))

( (rest (list (make-posn 0 0) (make-posn 10
70) (make-posn 100 30)))))

( (rest (list (make-posn 0 0) (make-posn 10
70) (make-posn 100 30))))

( (list (make-posn 10 70) (make-posn 100
30)))

O Ea1—5RNEFCTOETE 53




(draw-polyline P) 5'55 {
true MMS SN D1EIZDHLES (2/2) o

= (and
(draw-solid-line (makeposn 10 70) (make-posn 100
30))

(draw-polyline (rest (list (make-posn 10 70) (make-
posn 100 30)))))

o s st st (ke posr it
) s .,

= (draw-polyline (list (make-posn 100 30
- (drawspolyline (st (make-posn 109 30 wanc stk

1T EATHER

54



BIE7 . S .

FRNERZIR< T OIS
Z{ED, E1T79 D
« 1 DD [TEmRA]l — 1B#BEA
GRNEE —  TIEE] OUX
GEE SWBEESESN (SN, BIEE
6 EDIiELY)

55



Hﬁ“h 57"7 21 OFE (1/2)

R |EERDA>2RFD] T, FE7

e ABDUJ 1§(c_, Execute 7N~ > 9

L=y

(define P
(cons (make-posn 0 0)
(cons (make-posn 10 70)
(cons (make-posn 100 30) empty))))

(define ( a-poly)
(cond
[(empty? (rest a-poly)) true]
[else (and

(draw-solid-line (first a-poly)
(first (rest a-poly)))
( (rest a-poly)))]))

(define ( a-poly)
(cond
[(empty? (rest a-poly)) (first a-poly)]
[else ( (rest a-poly))]))
(define ( a-poly)
( (cons (last a-poly) a-poly)))

5.

Fiadibise Lok

a6 EEU

56



/I~

[HIRE7 . %

2. TDR, Rz =17

afz] DFE (2/2)

114> D] THET

(start 100 100)

(stop)

(draw-polygon P)

5.

DadFase k.

L7g=U)

IR,

ared (CIEA TS IZEL)

5/




A Can... [l[=]

A/ Untitled — DrScheme _ O] x|

File Edit ‘Windows Show  Laneuage  Scheme  Help

% |Q\ Check Syntaz-:”‘:; StEFl”‘EHECutE”@ Ereakl

idefine P =

[cons (wake-posn O 0O)
[cons (make-posn 10 70)
[cons (make-posn 100 30) emptyl)))
[define (draw-polvline a-polvy)
[cond
[(empty? (rest a-poly)]) trues]
[el=se [and
[drav-solid-line [(first a-poly)
[first (rest a-poly)))
[drav-polyline [(rest a-polvilill)
[define [last a-poly)
[cond
[(empty? (rest a-poly)) (first a-polvy)]
[else [last (rest a-polvil]ll)
(define ([draw-polygon a-poly)
[drav-polyline [(cons [(last a-poly) a-poly))) _J:J
k

1

YWelcome to DrScheme, version 103p1.

Language: Intermediate Student.

Teachpack: C\Program Files\PLTeachpackihtdpidraw. ss.
> {(start 100 100)

> [(draw-polvgon P)

true

-

-
4 k

73 Unlacked ok rurning

DialeBase Aok,

58




AJ&EmTd

Falibuse Lok

a-poly OD1E :
(cons (make-posn 0 0)
(cons (make-posn 10 70)
(cons (make-posn 100 30) empty)))

true
AT N
A T3S posn HEIEK HFIEF(C true

DX
59



draw-polygon DF

a-poly

—

A7

1 CITDCL\BCE

(cons ( a-poly) a-poly))
% draw-polyling D A /]

EUTHRD

—

(BIES CRCTO005H

5.

Fiadibise Lok

AT posn 1EIER

DUX

I EE(C true

60



(define ( a-poly)
(cond
[(empty? (rest a-poly)) true]
[else (and
(draw-solid-line (first a-poly)
(first (rest a-poly)))
( (rest a-poly)))]))
(define ( a-poly)
(cond
[(empty? (rest a-poly)) (first a-poly)]
[else ( (rest a-poly))]))
(define ( a-poly)
( (cons (last a-poly) a-poly)))

61



(draw-polygon P) H\5 DiEIZ DS {

Fralibese Aok

P)

( (list (make-posn 0 0) (make-posn 10
70) (make-posn 100 30)))

I -

= ( (list (make-posn 100 30) (make-posﬁ
0 0) (make-posn 10 70) (make-posn 100 30)))

i \

(cons (last a-poly) a-poly)) DEITIEER
62




RO X b5 DEE

- B8 1 ~ DR
e draw_function: A1 . IFNFRDUX ~
e draw IEHF
e draw_/J\XH[’
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SR 1 .

Palebuse Lok,

« ROWNZIBRICEITL, EfTRmRTIREET K.
1. (start 300 300)

(draw-solid-line (make-posn 100 100) (make-
posn 200 200) ‘red)

3. (draw-circle (make-posn 200 100) 50 ‘red)
4. (draw-solid-disk (make-posn 100 200) 50 'green)
5. (stop)



SR 2 5.

Fralibese Aok

«  ball &K (FHEDHIRE2) ([CDULTDRIRE
ball DF—74 a-ball 'S, R—ILDREZ3KED BB
N VERR L, ETHEZHRE LIRSV
MR—ILDRE(F : VOx2 + dy?2



SR 3 .

Fralibese Aok

« ball @SR (FHEDHFIE2) (CDULNTODfEIRE

ball D5F—4 a-ball (CDWT, [x<0ZFldy<0
F/zld x> 100 £/z(F y > 100 DEEDFH true ZH
HU, Z5TRITNIEfalsez ] TB3L DR
ZVER L, EITRRZIRE LISV




SRR 4 .
cx-y FEED 28 a & b5, TOMDIER%ZR
$H D EIER ZER L, EITIERZHSE LR
=0

© 21 a, b DIEHOWEREEETHT L




SR 5 .

« I£XDball B9 DT 0T 5 LDIERK.
« JRODEFEZEX (X, ball D7—%4 a-ball 5
1 DDballZiE< TOTSATHS.

s CNZSZE(CULT, 1EZNDballZzim < BE8EX
ZVERG LIRS0, DA
(EballfBEAD ) X N THB.
« 88D ball ZI/XSDT, ball BEHEDY X b=k
D EICIRD
« NI BMEMEERE TITD C L.

(define ( a-ball)
(draw-solid-disk (make-posn
(ball-x a-ball) (ball-y a-ball)) 5 'red))




SR 6 .

Fiadibise Lok

- ¥ Dball ZEI T OO0 S LDIER.
e IRODRIEL (&, ball D7 —%4 a-ball "5
1 DMballZEd IO S LATHD.

« CNZESE(ICLT, A DDballZZiE < EEY
ZVERL LIRS, DA
(FbaliBEARD I X N ThB.

- WY BEMEREERE TITD L.

(define ( a-ball)
(clear-solid-disk (make-posn
(ball-x a-ball) (ball-y a-ball)) 5))

/70
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BIZES . ball % 1 F3E < X.

Fralibese Aok

» ball 1B1EIR (IRZEDOHIRE2) ZEDT, (X, y) DAE
(C, ball Z 1 (T < T2sHDEIER
ZED, E179D
- AZE<EEER :  draw-solid-disk B8 E D
- AZEHIEEE .  clear-solid-disk B3 {E S
« AZEEZE(C, sleep-for-a-while BEZEfE> T 1 #1355,
H7%ZHY
- and X7Z{£L\, draw-solid-disk, sleep-for-a-while, clear-
solid-disk Z/I[E/RZEIT79 S

/3



[BIRES . ball % 1 #E< | OFIE .

1. Rz [EERDA>ED] T, FTURE o
e ANURRIC, Execute /NS> =i

(define-struct ball -
(x y delta-x delta-y)) — BIRE 2 &[E

]
C

(define DELAY 1)
::draw-and-clear: ball -> true
;;draw, sleep, clear a disk from the canvas
;;structural design, Scheme knowledge
(define ( a-ball)
(and
(draw-solid-disk (make-posn (ball-x a-ball) (ball-y a-ball)) 5 'red)
(sleep-for-a-while DELAY)
(clear-solid-disk (make-posn (ball-x a-ball) (ball-y a-ball)) 5 'red)))

2. €D, R |[EITHDA > RD] TEITURREN
(start 100 100)
( (make-ball 10 10 0 0))

(stop) 74




File Edit Windows Show Laneuage Scheme  Help

I% |CL Check. S_I,Inta:-:”‘:: Step”’ E:-:En:ute”@EreakI
(define DELAY 1) —
idefine-struct bhall (x v delta-x delta-v))

;rdraw-and-clear:a-ball->true

;srdraw, sleep, clear a disk from the canwvas
ssatructural design, Scheme Enowledge
idefine (draw-and-clear a-hball)

(amnd i
({draw-solid-disk (make-posn (ball-x a-ball) (ball-y a-ball))] 5 'red)
(zleep-for-a-while DELAY)

(clear-zolid-disk (make-posn (ball-x a-hball) (ball-v a-ball)) 5 'red))) -

o oL
Welcome to DrEcheme, version 103p1. :|
Language: Intermediate Student.

Teachpack: CAPragram Files\PLTieachpackihtdpidraw.ss.
> [(start 100 100)
> [(draw-and-clear (make-ball 10 10 0O 0))
true
=
-
. of

Palebase Lab.

1:3k Unlocked hiat rnning

75




ball 7 1 #4E <

Falibese Aok,

(draw-and-clear (make-ball 10 10 0 0))

DEITEF(C
([C, 7RUVE
R DE

, | {EE]

AIRNTH

11> R
{XDDCT,

76



T '_'_'E"—_'
(define DELAY 1) 22 &N DELAY ODIE {
(define-struct ball (X y delta-x delta-y)) | ball *%L_ -

;;draw-and-clear:a-ball->true

;;draw, sleep, clear a disk from the canvas

;structural design, Scheme knowledge

(define ( a-ball)

(and

(draw-solid-disk (make-posn (ball-x a-ball) (ball-y a-ball)) 5 'red)
(sleep-for-a-while DELAY)
(clear-solid-disk (make-posn (ball-x a-ball) (ball-y a-ball)) 5 'red)))

BIZN draw-and-clear

(strart 100 100)
( (make-ball 1010 0 0)) | draw-and-clear @
(stop) > TULDED

77




BB T ZLND EE(X
land] TDORL R

(and
(draw-solid-disk (make-posn (ball-x a-ball) (ball-y a-ball)) 5 'red)
(sleep-for-a-while DELAY)

(clear-solid-disk (make-posn (ball-x a-ball) (ball-y a-ball)) 5 'red))

3 DOORIEGERTS
draw-solid-disk, sleep-for-a-while, clear-solid-disk

Z and CDOIRALVTLYD .



K< HDEEL

Falibese Aok,

Eile Edit Windows 3Show Languaee  Scheme  Help
ntitle

B DB

| Q| Check Syntax

e L

|ll.l§5ﬁp

®e= DA TULDDIEH.

[define DELAY 1)

[define-struct ball (x ¥ delta-x delta-v))

srdraw-and-clear:a-hall->=true

;rdraw, =leep, clear a disk from the canwvas
i ledoe

land] %&
EITTULSD

[define [draw-and-clear a-hall)
[draw-zo0lid-dizk [(make-posn [(ball-x a-hall)
[2leep-for-a-while DELAY)

[clear-solid-dizk [(make-posn (ball-x a-ball)

(ball-¥ a-ball))] &

[(ball-v a-ball))

'red)

S 'red])

Kl

Welcame to DrScheme, version 103p1.

Language: Intermediate Student.

Teachpack: CAProgram Files\PLTteachpackibtdpldraw:. ss.
define: body Bust hare exactly one expression
=

\ ITS—HHT,

EIT TSR0
I B

974

Unlocked ok running

79




BIRE9. )< ball ZH#i< X.

Fralibese Aok

e ball #EEA (FHEDHIE2) =FE>T, #<
IN—=ILDTV ZA—=>3>0T0OT 5 I
ZED
« IR—=)LZEIH T =D DEFES ZED
« B IN—ILDT7 ZA—2 3> DR (X,
- (IREDHIES) Z0F
U9 &H(C, animation (BBE) ZB)EHI(CIE
M

30



[FISE9 . < ball Z3E< | DOFIE (1/2) {,

1 oRE TEREDAS K] T, FELREL
o ABNUTEEIC, Execute /NS> 7ZiT

(define-struct ball
(x y delta-x delta-y))
(define DELAY 1)
(define ( a-ball)
(draw-solid-disk (make-posn
(ball-x a-ball) (ball-y a-ball)) 5 'red))
(define ( a-ball)
(clear-solid-disk (make-posn
(ball-x a-ball) (ball-y a-ball)) 5))
(define ( a-ball)
(make-ball
(+ (ball-x a-ball) (ball-delta-x a-ball))
(+ (ball-y a-ball) (ball-delta-y a-ball))
(ball-delta-x a-ball) (ball-delta-y a-ball)))

(define ( a-ball)
(and
( a-ball)
(sleep-for-a-while DELAY)
( a-ball)

( ( a-ball)))) 81




IS . < ball &< | OFIE (2/2) -

2. TD&R, R [EITHDOA > FD] TEITLIESW

(start 100 100)
( (make-ball 0 0 10 5))

(stop)

82



A Untitled — DrScheme =] E3

File Edit Windows Show Language  Scheme  Help

Untitl=d]
[ig=fine .|

{define-struct ball =

(x v delta-x delta-v))
(define DELRY 1)
(define (draw-kall a-kall)
([draw-=solid-disk (make-posn

(ball-x a-kall) (ball-y a-kall)) 5 'red))
(define (clear-kall a-kall)
[clear-solid-disk (make-posn
(ball-x a-ball) (ball-y a-bkall)) 5)
(define (move-kall zaz-kall)
(make-ball
[+ (ball-x a-ball) (ball-delta-x a-ball))
(+ (ball-y a-ball) (ball-delta-y a-ball))
(ball-delta-x a-kall) (ball-delta-v a-kball)))
(define (animation a-kall)
{and

(draw-ball a-ball)
(zleep—for—-a-while DELAY)

[clear-ball a-ball)

(animation (move-ball a-kball))))
1 v
Welcome to DrScheme, version 103p1. =

Language: Intermeadiate Student.

Teachpack: C:\Frogram Files\PLT\teachpack htdpidraw ss.
> (start 100 100)

> (animation (make-kall O O 10 5))

Fralibuse Aok,

83



8< ball ZH#i< ¥.
o« [HEEHD-> RD] (C, FRVALEKKRFZIHE
09 D

mELTES [(stop)l 217U TC, [{HERADA

> RD] ZEREUD
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(define-struct ball
(x y delta-x delta-y))

ball &1&

(aeftine(cravw-oaia-oalt)
(draw-solid-disk (make-posn
(ball-x a-ball) (ball-y a-ball)) 5 'red))

(define(Crear-oan a-batl)
(clear-solid-disk (make-posn
(ball-x a-ball) (ball-y a-ball)) 5))

(defime(rove—ata-oat)
(make-ball
(+ (ball-x a-ball) (ball-delta-x a-ball))
(+ (ball-y a-ball) (ball-delta-y a-ball))
(ball-delta-x a-ball) (ball-delta-y a-ball)))

(A ~AFrin~ [ i by Pl e HAY
Cred P = = I = B I |

=1 =i [N ]
\\J\JIII L3 \ULI IMTTITCALCTUT1

(and
(draw-ball a-ball)
(sleep-for-a-while DELAY)
(clear-ball a-ball)
(animation (move-ball a-ball))))

-
A M\AIII

5.

Falibese Aok,

draw-ball B8ZX

clear-ball B8%%

move-ball Bg2X

animation F&%X

85



HEET E DB HENNRD EE(E Tand] T 4
DIR< o

(define (animation a-ball)
(and
(draw-ball a-ball)
(sleep-for-a-while DELAY)
(clear-ball a-ball)
(animation (move-ball a-ball))))

HHIE GRS 1 FE T D sleep-for-a-while &
DT %Z and TDIRULTULD

86



SR 7 .

« B8 Dball ZENHI T OO0 S LDERK.

« JRODEEEN (&, 1DD ball &9
OS5 ATHD. RENSOMEDETEZTDOT
LD

s CNZESE(CUT, EEDballZ&#h I BN

ZVER LIRS,

DA (EbaliEEAEDI A N THD.

« O BIFHESRE TITD

(define ( a-ball)
(make-ball
(+ (ball-x a-ball) (ball-delta-x a-ball))
(+ (ball-y a-ball) (ball-delta-y a-ball))
(ball-delta-x a-ball) (ball-delta-y a-ball))) g7




SR 8 .

Fralibese Aok

ERES TERRLIET O LAZEELT, £
CTOballh [{EEADA > RJ] 0)9%.@*1(1
[fREAD1M> RO ZEAUBKDICULRRE

LY.
- X/, HERDA> RO OIMIHBIN—
JLICDWLTIE, ZEZITUIRLY
KDOCUIERELY

- SWEAT > ROZBCB(CE [(stop)] ZAWLS




SR 9 .

Fralibese Aok

« BlRE 9 ZZ=Z(C L C, 1EZXDballdD)7 — A —
>3>0JO0S LAZVERL, EITHEZEHR
HURRE0

c VERS UT 7 ZA—2 3> 70035 L0, i_C@
ball B [HEBIRADT1> K] 0)5’1~(¢_.':I:'.7' 5, 77—
A—=3 /b\%&DZDJ:D(L_TCLD_CL\Zm_c‘:%EEE
CR- e

e BEU, VA3 >N RVDIRS, T
BNDBELDICEEITBCE




ahed 1 0 {

Fiadibise Lok

e 22 2 9 (C DU\ C DRI
« LN CLV\BRBICKESPOENEDILDSICTOUS
INZZBE U0

90
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» BRRH 9 (CDUWV TR RE

[faBHD > R ] OIERFITELES, B
D OBEVDREREZZX T, EJE@L%J:D(L_
JO0S AhAEZEEZELREL)




