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(define-struct ball
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(define-struct ball | misE1 SR

(x y delta-x delta-y))
;; distance-to-0: ball -> number

;; to compute the distance of a ball to the origin

;; (distance-to-0 (make-ball3400)) =5
(define (sqgr x)
(*xx)
(define (distance-to-0 a-ball)
(sqrt
(+ (sar (ball-x a-ball))
(sqr (ball-y a-ball)))))
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(distance-to-0 (make-ball 34 0 0))
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(define-struct ball

(= Y delta-x delta- y))
;; distance—-to-0 : ball -> number

;; to compute the distance of a ball to the origin
;: (distance-to-0 (make-kall 3 4 0 0)) = 5
(define (=gr =)
(* = x))
(define (distance-—-to-0 a-ball) o
(sgrt
(+ (sgr (ball-x a-ball))
(sgr (ball-y a-ball)))))
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(define|
(sgrt
(+ (sgr (bAll-x a-ball))
(sgr all-y a-ball))))) _ﬁj
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(define-struct ball (x y delta-x delta-y))
;; distance-to-0 : ball -> number
;; to compute the distance of a ball to the origin
., (distance-to-0 (make-ball 34 00)) =5
(define (sgr x)

(* X X))
(define (distance-10-0 a-ball)

(sqrt

(+ (sqr (ball-x a-ball))
(sgr (ball-y a-ball)))))
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(define-struct ball (x y delta-x delta-y))

;; distance-to-0 : ball -> number

;; to compute the distance of a ball to the origin
;» (distance-to-0 (make-ball 34 00)) =5
(define (sqr x)

(* X X))
(define (distance-to-0 a-ball)
(sqrt [ball-x] (&, x DIEDHEUS

(+ (sar (ball-x a-ball)/ [ball-y] (&, x DBEDEYS
(sar (ball-y a-ball)))))
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( (make-ball 340 0))

= (sqrt (+ (sqr 3)

= (sqrt (+9

= (sqrt (+9
(sar 4)))

= .(.s.qrt (+916))
= (sqrt 25)
=5

= (sqrt (+ (sqr (ball-x (make-ball 3 4 0 0)))
(sar (ball-y (make-ball 34 0 0)))))

(sar (ball-y (make-ball 34 0 0)))))

(sar (ball-y (make-ball 34 0 0)))))
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(define-struct ball
(x y delta-x delta-y))
:» distance-to-0: ball -> number
;; to compute the distance of a ball to the origin
;; (distance-to-0 (make-ball3400)) =5

(define (sqr x) — HIE 2 EE U
(* xx))

(define (distance-to-0 a-ball)
(sqrt

(+ (sgr (ball-x a-ball))
(sqr (ball-y a-ball)))))
(distance-to-0 (make-ball 34 0 0))
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(sqrt
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(define-struct AddressNote
(name age address))
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(define-struct AddressNote -
(name age address))
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(define-struct AddressNote | BIEE4 CELG
(name age address))
;; select-name: a list of AddressNote -> a list of string
:» to select name from an AddressNote list
(define ( a-list)
(cond
[(empty? a-list) empty]
[else (cons (AddressNote-name (first a-list))
( (rest a-list)))]))

Palebuse Lok

2. €D, R [EITHDOA 2 FD] THEITLESL

(select-name (list
(make-AddressNote "Ken" 35 "Fukuoka")
(make-AddressNote "Bill" 30 "Saga")

(make-AddressNote "Mike" 28 "Nagasaki")))
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File Edit  Windows Show Language Scheme Help

r% ‘E |QEheck Suntax |q:= Step |‘ Execute |®Eﬂreak P 2

(define-struct AddressNote

{name age sddres=) )

;; select-name: a list of AddressNote -> a list of string
;; Lo select name from an AddressNote list
(define (select-name a-list)
(cond
[ (empty? a-1list) empty]
[2lse (cons (AddressNote-name (first a-list))
(select-name (rest a-list)))]))

< A

| \

=9 %% select-name

ZTEE LTS

QU
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File Edit ‘Windows Show  Languwage  Scheme Help
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(define-struct AddressNote =

F

rr select-
r to selec

(define (-
(cond

_ Cld, make-AddressNote
Z{E>C, AddressNote iFEAD U X ~
ZEDTUL\D

[ (empty? a—115T)] FmpLy]

[el=se

(cons (AddryessNote—-name (first a-list))
(selgct—name (rest a-list)))]))

e

>| (select-name (list

(list "Ken" "Bill" "Mike")

.

(make-AddressNote "Ken" 35 "Fukuoka")
(make-AddressNote "Bill" 30 "Saga")
make-AddressNote "Mike" 28 "Nagasaki")))

NETHERETHS
[(list "Bill" "Ken" "Mike) |
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(list
(make-AddressNote "Ken" 35 "Fukuoka")
(make-AddressNote "Bill" 30 "Saga") (list "Ken" "Bill" "Mike")

(make-AddressNote "Mike" 28 "Nagasaki"))
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(name age address))
., select-name: a list of AddressNote -> a list of string
;; 10 select name from an AddressNote list
(define ( a-list)
(cond
[(empty? a-list) empty]
lelse (cons (AddressNote-name (first a-list))

( (rest a-list)))]))

37



select-name MDEITCI(X

Palebuse Lok

(select-name (list

(ma
(ma
(ma

e select-name ODANIFE = U
 AddressNote t&1&ARD Y X b =E{EDIZSDI(Z,
make-AddressNote (O XX bS04) ZilliRXTL\S

Ke-AddressNote "Ken" 35 "Fukuoka")
Ke-AddressNote "Bill" 30 "Saga")
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311egal application: first term in application o

must be a3 Ffurction name

(+ (1+2i) (3+40) (&, S2HVIRIS— (SCELS—)
> (+ (make-rectangular 1 2) (make-rectangular 3 4)) E&EARE

41



[BlE 6. 1EXRINDETE] D=

1. ROWN= =17

=LY

S

(+ (make-rectangular 1 2)

(ma
(- (ma
(ma

Ke-rectangu
Ke-rectangu
Ke-rectangu

ar 3 4))
ar5 7)
ar 3 4))

(* (make-rectangular 1 2)

(ma

(/ (ma

(ma

ke-rectangu
ke-rectangu
ke-rectangu

ar 3 4))
ar -5 10)
ar 34))

114> D1 T, ETUR

A

R, BIE7 (SEATLSIZE0N

5.

Palebuse Lok

42



M Untitled — DrScheme - |O] x|

File  Edit Windows Show Language Scheme Help

|Q,. Check Spntas |‘: Step |‘ Execute |® Break

(define ...}

e

;l b

> [+ (make-rectangular 1 2)
(make-rectangular 3 4))

4+61

> [— [(make-rectangular 5 7))
(make-rectangular 3 4))

24+3i

> ¥ [make-rectangular 1 2)
[make-rectangular 3 4]

-5+10i

> [/ [make-rectangular -5 10)
(make-rectangular 3 4]

1+213
w
! _*|_I

15:3 Unlocked ok running
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Palebuse Lok

101> D] T, FTULIETLN

o ABUTREIC, Execute N> =T

(define (

(expt (make-rectangular (cos theta)
(sin theta))

n))

theta n)

2. TDE, K& 31T

14> D] TERITURSO)

(
(
(

0.5236 1)
0.5236 2)
0.5236 3)

IR,
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[GIRE 7 . 1ERBDONETE] OFRTHRE K.

A Untitled — DrScheme - O] x|

File  Edit Windows Show  Laneuase  Scheme  Help

e e | e
eTine ...

; myexp: huber, number —-> complex nwmber —
(define (mvyexp theta n)
[expt ([(mmake-rectangular [(cos theta)
[zin theta))

[#i] (& [WEBUE] UV DERKR
kil o

(frFexp 0.5236 1) -
#10.8660247915829394+0.50000106036260281

> (myexp 0.5236 2)

#10.4999978792725457440. 86602662818354331

> [myexp 0.5236 3)
#1-3.673205103305044e-006+0.99999999999325413

- -

[ o
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1. (distance-t0-0 (make-posn 1 2))
2. (distance-to-0 (make-posn (-5 3) (- 4 6))
3. (distance-to-0 (make-posn (* 2 3) (*4 5))
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ball D7 —74 a-ball D x OfEH 0 & 100 DECHD
ESITPED true IR L, FEII OEE(C(S false Z
G KDREFE in %‘:4"?552 L, ETHEZHRELARS
LY

BLU, x=0&5BL\d x=100 DEE(CIS false Z#iRT
&

E> b IROZEFEZIRSHIRZLY

(define-struct ball (x y delta-x delta-y))
(define (in a-ball)
(cond
[ ]
[ else 1))
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e AddressNote #&15& (FEEDHIE4L) (CDL)
CODh]E
AddressNote D5 —%4 a-person DEKZZEDOH T

BEZX (&, L% AddressNote-name
ZIEDT, ROKXDICEITS.

(define (get-name a-person)

address-note-name a-person)
TIl&, AddressNote D7 —74 a-person DFin
(age)H' 2 O LA L7 SI(E M'Adult] Z, 2 0BT
5 ['Clild] Z#zth19 DBEEEEMRL, EiTRRZ
e LIRS0y
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+ AddressNote &Sk (ZZEDHIE4) (CDLTD
[l
- a-person DFHEINY. DD an-age E—HLTLN
(%81 (hame) Z. =EBRAITNIL, XFF "none" Z
U eSS ZVER L, EiTiaRZHE UIR
=0
HIZ(E
(check-by-age (make-address-note "Kunihiko
Kaneko" 35 "Hakozaki") 35) = "Kunihiko Kaneko"

(check-by-age (make-address-note "Kunihiko
Kaneko" 35 "Hakozaki") 30) = "none"
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« AddressNote #EiEfR (FEZEDHIE4S) (CDL)
T

»  AddressNote #&iEAD U X s a-list &&Ekp an-age
NS, Fiph an-age (C—EITDADUX bz
119 BB#K selection-by-age ZERR L, EITHER
(CDWVWTCTHRE LR

HIZ (X
(selection-by-age
(list (make-address-note “Kunihiko Kaneko” 35 “Hakozaki™)
(make-address-note “Taro Tanaka” 34 “Kaizuka”)
(make-address-note “Hanako Saito” 35 “Tenjin”)) 35)

= (list (make-address-note “Kunihiko Kaneko” 35 “Hakozaki”)
(make-address-note “Hanako Saito” 35 “Tenjin™))
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‘n=1,2,...,20 [CDLVC, (cosb+isinB)" & cos
no+ | sin ne=5tEI 37005 A =2
<

c FHRIE, ES20DUARELTIED
 TEZED EETEZREDIRT &, SRENEHER
D EEMEND D
— (cosB+i sinB)" (&, (cosB+i sinB)DIE (NI
TLUE) ZfE> CDETE
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R EFTILOEER] OFIE (1/2)
1. Rz |[EERDA>2RD] T, ET0RAEL)
e ABNUEIC, Execute NF> =T

5.

Palebuse Lok

(define (f1 theta n)
(cond
[(= n 0) empty]
[else (cons (expt (make-rectangular (cos theta)
(sin theta))
n)
(1 theta (- n 1)))]))
(define (f2 theta n)
(cond
[(= n 0) empty]
[else (cons (make-rectangular (cos (* n theta))
(sin (* n theta)))
(2 theta (- n 1)))]))
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=7 T ILDTER | DOFIE (2/2) .

Palebuse Lok

104> RO TERITUIRSL

(
(

0.05 20)
0.05 20)
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R E

| DE1THGER

77 T )LDTFEE

A Untitled — DrScheme

=10] x|

File Edit Windows Show Languaee  Scheme  Help

(define .

| q Check Synta:-:l |‘:§ Stepl |‘ E:-:eu:utel |® Breakl

idefine (fl theta n)
{cond
[{= n 0} empty]

n)

[else (consz {(expt (make-

-

rectangular {cos theta)
{zin theta))

idefine

(cond

(£l theta

(£Z2 theta n)

[{(=n 0) empty]

[2lse {(cons

{make—-rectangular {cos (* n theta)

ffZ2 theta

(—n Ly

——

{zin (* n theta)

(= nn 1y33113)

)

#i0
#i0
#i0

#i0
#i0
#i0

#i0

i

#i0.
.8525245220585057+0
.8775825618903728+0
.9004471023526769+0
#i0.
#i0.

8253356149096783+0

9210609940028851+0
9393727128473789+0

9887710779360422+0
99500416527802584+0

.26464247339503544
.52268722893065921
.4794255386042031
.434965534111230231
.38941834230865051
.34289780745545134i4
.955336489125606+40.295520206661339551
.9689124217106447+0
.9800665778412416+0
#i0.
#i0.
.9987502603949663+0

.247403959254522944
.1986693307985061221
.1494381324735998221
.099833416646828161
.049979169270678331)

il

473 Unlocked

not running

Palebuse Lok
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KT RDLEE

> (f1 0.05 20)

(list
#i0.5403023058681402+0.8414709848078972i
#i0.5816830894638839+0.8134155047893742i
#i0.6216099682706648+0.7833269096274839i
#i0.6599831458849826+0.7512804051402932i
#i0.6967067093471658+0.7173560908995231i
#i0.731688868873821+0.6816387600233345i
#i0.7648421872844886+0.6442176872376914i
#i0.796083798549056+0.6051864057360399i
#i0.8253356149096784+0.5646424733950356i
#i0.8525245220595062+0.5226872289306593i
#i0.8775825618903731+0.47942553860420317i
#i0.9004471023526772+0.43496553411123035i
#i0.9210609940028853+0.3894183423086506i
#i0.939372712847379+0.34289780745545145i
#i0.9553364891256061+0.29552020666133966i
#i0.968912421710645+0.24740395925452296i
#i0.9800665778412417+0.19866933079506124i
#i0.9887710779360424+0.14943813247359924i
#i0.9950041652780258+0.09983341664682816i
#i0.9987502603949663+0.04997916927067833i)

fE(E. (FEFE—EUTWBH, DI NCELIED

> (2 0.05 20)

(list A—ER
#i0.5403023058681398+0.8414709848078965i
#i0.5816830894638836+0.8134155047893737i
#i0.6216099682706644+0.7833269096274834i
#i0.6599831458849822+0.7512804051402927i
#i0.6967067093471654+0.7173560908995228i
#i0.7316888688738209+0.6816387600233341]
#i0.7648421872844885+0.644217687237691i
#i0.7960837985490559+0.6051864057360396i
#i0.8253356149096783+0.5646424733950354i
#i0.8525245220595057+0.5226872289306592i
#i0.8775825618903728+0.479425538604203i
#i0.9004471023526769+0.43496553411123023i
#i0.9210609940028851+0.3894183423086505i
#i0.9393727128473789+0.34289780745545134i
#i0.955336489125606+0.29552020666133955i
#i0.9689124217106447+0.24740395925452294i
#i0.9800665778412416+0.19866933079506122i
#i0.9887710779360422+0.14943813247359922]
#i0.9950041652780258+0.09983341664682816i
#i0.9987502603949663+0.04997916927067833i)

Palebuse Lok

59



- E7J)LDFEIR

Palebuse Lok

K«EFPT)LDOFEIRS :
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(cosB+ i sinB)"= cos nB+ isin nB {

= €0s206- sin“6+ 2i cosBsin 6
= (cosB+ i sinB)? (cosb+ i sinb)
= (c0s206+i sin20) (cosB+ i sinB)
= c0s20c0s0- sin20sind
+ | (c0s20sin0- sin20cos0)
= cos (20+0) + i sin (20+0)
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