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* (expt 11 200)
11200 =, BIEENTETRE
> GRIBIEINTESND

* (expt #il@ 200)
11200 Z& | +EHTD/NERCTETR  (TBUE)
> GER(IVNETESND

(expt #i11 200) = #i1.8990527646046183e+208
D [#i] (& THEEMALUE] EOWVDELK
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« 28DV X |~ a-list hofaF07z ks DFEEX list-
sum Z{EB
«BU, ROEFEFEZN reduce Z{ED

> reduce: (number, data)->data, data, list -> data
s (reducegO(list123))=(g1(g2(g30)))
(define (reduce op base L)
(cond
[(empty? L) base]
[else (op (first L)
(reduce op base (rest L)))]))

13



[BIFE 1. UX OB DOFIE
1. Rz [EEHDA>FD] T, ETUREL)
o ABNUKEIC, Execute NS>z

> reduce: (hnumber data -> data) data list -> data
;s (reducegO(list123))=(g1(g2(g30)))
(define (reduce op base L)
(cond
[(empty? L) base]
[else (op (first L)
(reduce op base (rest L)))]))

>+ list-sum: list -> number
.+ total of a list
;5 (list-sum (list 40 90 80)) = 210
(define (list-sum a-list)

(reduce + 0 a-list))

2. TDI&, R%&x [EITHDTA 2 FD] TEITUREL)
(list-sum (list 1 2 3))
(list-sum empty)

o R, HlE2 ([EATIZE0 14
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File Edit Windows 5Show Laneuage Scheme Help

E 0, Check S_l,lnta:-cl “_: Stepl ' E:-:En:utel @ Break

F

:: reduce: (number, data)->data, data, list -> datd =
;7 (reduce £ 0 (list 1 2 3)) = (£ 1 (£ 2 (£ 3 0)1})
(define (reduce op base L)
(cond
[ (empty? L) base]
[else (op (first L)
(reduce op base (rest L)))1))
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2 Untitled — DrScheme
FI|E Edit Windows Show  Languwage  Scheme  Help

[define . IE

=100 x|

|Q Check Syntas |‘: Step |‘ Execute |® Break

;:r (reduce £ 0 (list 1 2 3)) =
(define (reduce op base L)
(cond
[ (empty? L) base]
[else (op (first L)
(reduce op base

;; reduce: (number, data)->data, data, list -> data =

(£E1 (£ 2 (£ 3 0)))

(rest L))) 1))

;; list-sum: list -> number

;7 Total of a list

7 (list—-sum (list 40 90 80))

(define (list-sum a-list)
(reduce + 0 a-1list))
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(define (list-sum a-list)
(reduce + 0 a-list))
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nTit 'E Save | Q Check S_I,Inta:-:l |‘:: Stepl |' E:-:eu:utel |® Breakl
[define ...} |

;e SN,
s = (list-sum (list 1 2 3))

[ P EFEUNT, a-list DIEZ
r; list-sum: 1 (IlSt 1 2 3) (:Eﬁ}:_bid)%{f?

total of aleeoge

sr» (list-sum (1lyst 40 90 80)) = 210
(define (list-fum a-list)
(reduce +/0 a-1list))
o]

|
(list-sum (list 1 2 3)) | :

E{TEETHD 6] H
TARIND

—-sum empty)




AN EET] s &
(list1 2 3) (81(g2(g30)))
0 DIE
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::j> reduce
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;; reduce: (number data -> data) data list -> data 5
., (reducegO(list123)=(g1(g2(g30)))
(define (reduce op base L)

(cond k\\\\\\\\\\\\
[(empty? L) base] BEZ% op Y, [reducel

[else (op (first L) DANTIEDTWD
(reduce op base (rest L)))]))
;» list-sum: list -> number
,; total of a list
;; (list-sum (list 40 90 80)) = 210
(define (list-sum a-list)
(reduce + 0 a-list))
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(ist-sum (list 1 2 3)) 15 6 (B BIZOHIBHE-

(ist-sum (list 1 2 3)) s=ANDL

= (reduce + 0 (Tist 1 2 3))
(+ 1 (reduce + 0 (list 2 3)))

(+ 1 (+ 2 (reduce + 0 (list 3))))

(+ 1(+2(+3(educe +0
empty))))

(+1(+2(+30)) g>ea—srmwensta

. <ATio 20




(reduce + 0 (list 1 2 3) M5

(+ 1 (reduce + 0 (list 2 3) (CEB1BFE

(list123) <P

— AP

( +O(|iSt12:)})

- (1 +0 (list 2 3)))

{0

(F1(+2(

(+1(2(+3(
empty))))

=(+1(+2(+30))

6

+ 0 (liSt 3)I [false 0]
[else (+ (first (list 1 2 3))

+ 0
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(

= (+ (first (list 1 2 3))

(cond

[(empty? (list 1 2 3)) O]
[else (+ (first (list 1 2 3))

(cond

(
(+1(
(+1(

+0 (list123))

( + 0 (rest (list 1 2 3))))])

( + 0 (rest (list 1 2 3))))])

+ 0 (rest (list 1 2 3))))
+ 0 (rest (list 1 2 3))))
+ 0 (list 1 2)))




(reduce + 0 (list 1 2 3) 5 {

(+ 1 (reduce + 0 (list 2 3) (CEDBIE et s
( (list123)  =o
=( +0 (st 1 2 289703 [ v o (st 12 3)
— =|(cond
o _ <:: [(empty? (list 1 2 3)) O]
— ( 1 ( + 0 (llSt 2 3{))) [else (+ (first (list 1 2 3))
= ( + 0 (rest (list 1 2 3))))])
e
=(+1(+2( + 0 (list 3} [false 0]
- [cn,
= ( (define ( op base L)
er (cond
_ [(empty? L) base]
- [else (op (first L)
= ( ( op base (rest L)))]))
= |Dop’@+ T, base20C, L%Z (list123) CESZTMRAZE
_ A D P
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(expt 11 200)
(expt #i11 200)
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File Edit Windows Show Language Scheme  Help

| Save Q, Check Syntax s Ste Execute Break
|ntitled | y I|‘. : |‘ I|® I

[define ...}

D [#i] (&, [HELETETEU]
CEEAED—AICEZ TS

Kl

> (eHpt 11 Z200)

1892905276460461824212182046395411634058583224000987784812725h2
145610376264616798214075066206659332645581358818052384010449 2
49435868367950551302000559114423400623872273759505606457683634162
89587626164144676307968892001

> (expt| #1011 Z200)

#i1.8990527646046183e+208 — 223 [ITUiE]
TH3 -
«| [

1383 Unlocked not runnin%l!'_)
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;> series: number (humber -> number) -> number
v (series 2 3) = (+ (f2 3) (+ (f2 2) (+ (f2 1))))
(define (series n f)

(cond

Palebuse Lok

[(=n1)(f1)]
[else (+ (f n)
(series (-n 1) f))]))
(define (2 k)
(* k k)
(define (13 k)
(* k k k))

2. €D, R [EITHDA > FD] TERITLEZEW

(series 3 12)
(series 4 3)

o RIE, B4 (CEATLSIZEL |29




A Untitled — DrScheme
File Edit Windows Show  Laneuage  Scheme  Help

=10] x|

dLI:titIE::I | Q, Check Synta:-cl |‘:_' Stepl |’ E:-:ec:utel |® Ereakl
(define ...}

;7 (series £2 3) = (+ (£f2 3) (+ (£f2 2)
(define (series n £)
{cond
[(=n 1) (£ 1)]
[else (+ (£ n)
(series (— n 1) £))1))

;; series: number (number —-> number) —> number

(+ (£2 1))))
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A Untitled - DrScheme - |O) x|
File Edit ‘Windows 3Show Laneuage Scheme  Help

‘E |Q. Check Sprtax |‘:: Step |‘ Execute |® Break PaSuse Ak

F

;; sSerles: number (number —-> number) -> number —
;7 (zeries £2 3) = (+ (£f2 3) (+ (£z2 2) (+ (£2 1)) ))
(define (series n )
{cond
[(=n 1} (£ 1)]
[2lzse (+ (£ n) o
(series (— n 1) £))3]1))
(define (£Z2 k)
(* k k})
(define (£3 k)
(* kE k k))

.. X :
N \ =
IR(CRAER 2, 3 ZERLTWLD
(defme (2 k)
(* k k))
(define (3 k)
(* k k k)) 31
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A Untitled - DrScheme - |O] x|
FEile  Edit Windows Show Laneuage Scheme  Help

. ‘E |Q Check Synta] | esli® Step] | B Execure]| @ Ereak] DiliFuse Lal

{define ...} —_— (i
:; seriles: num C__ﬂ L s

r: (zeries 2

(define (seris (series 3 12)

ey (EEBWT, nDfEZ 3,
U OfETE 2 ([CERTE U TTDET

(define (f£2Z k)

(* k k))
(define (£33 k)

(* k k k)) =
.ﬂl k

| |
> l({zeries 3 £2) I =

ETHETHD l14] B
RRSND
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;; series: number (number -> number) -> number
;; (series f2 3) = (+ (f2 3) (+ (f2 2) (+ (f2 1))))
(define (series n|f)

(cond \\\\\\F
[(=n1) (1] HE A,

[else (+ (f n) [series] DATICTEDTWND
(series (-n 1) 1))])
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(series 3 12) ERADI

= (+ (12 3) (series 2 12)) BU, 2 &

_ (define (2 |k)
(* kk))

=(+ (12 3) (+ (2 2) (series 1 12)))

=+ ({23)(+ (12 2) (+ (2 1))
> E1—5NEFTHTE

=14 |7t
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(series 3 f2) M5

(+ (f2 3) (series 2 f2)) (CEDi1EIE

(

312)

(+ (12 3) (

=D
=39

23

(+(123) (+ (12 2) (

(+(123) (+ (12 2) (

14

+(

( 3 12)
= (cond
o [(=31) (2 1))
[else (+ (f2 3)
( (-31)12))])
= (cond
[false (f2 1)]
[else (+ (f2 3)
( (-31)12))])
= (+ (12 3) ( (-31)12))
= (+ (12 3) ( 2 12))




(series 3 f2) Hi5

(+ (f2 3) (series 2 f2)) (CE D 1EIE o
(series 3 12) Zd |(series 3 12)
= EB?E = l(COnd
—1 | [(=31) (72 1)]
= (+ (12 3) (series 2 12}) [else (+ (f2 3)
= ... (series (-31) 2))])
[ o [L AN [ [ AN [ = (Fond
~ | znig,
— (define (series n f)
(cond )

[(Fn1)(f1)]

[else (+ (f n)

(series (-n 1) f))]))
Dn%3 7T, Zf2 CB=RAEHED
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1. K% Fmﬁ, T4 RTJ] T, E1TULRETLY et

e AHNUMIC, Execute NS> =T

;5 series: number (number -> number) -> number
s (series 2 3) = (+ (f2 3) (+ (f2 2) (+ (f2 1))))
(define (series n f)
(cond
[(=n1)(f1)]
[else (+ (f n)
(series (- n 1) f))]))
;; series-iter : number (number -> number) -> list
(define (series-iter n f)
(cond
[(=n 0) empty]
[else (cons (series n f) (series-iter (- n 1) f))]))
(define (4 k)
(/1 (* kk)))
2. TDE, Rz [EITHDOA > RDJ] TEITUREL)
(series-iter #i100 f4)
Y ORI, BIREES (SEATLSTEEN| 39




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

== [

[elzse (+ (£ n)
(zeries (- n 1)
;; series—-iter
(define (series—iter n )
(cond
[(=n 0) empty]
[e2lse (cons (series n 1)

- CL Check. S_I,IntaHI Stepl ‘ E:-:ec:utel @ Breal:
P

series: number (number —-> number)
;7 (series £2 3) = (+ (fz 3)
(define (serieszs n )
(eond
[(=n 1) (£ 1)]

: number (number —-> number)

=10 x|

- number

(+ (£2 2) (+ (£2 1)) ))

£))1))
->» list

(series—-1iter (— n 1)

)1 | .
X ok

__\\\ ‘

£9, B series &
series-iter Z T EHR L TCLYD

4
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File Edit ‘Windows Show  Language  Scheme  Help

(=] 3

5.

% E, |QEheckSyntaH |‘:: Step |‘E:-:eu:ute |®Ereak
;; series: number (number —-> number) —> number = e L
i (== |—'—|3-'__—
wetin AN (CRAEN f4 ZTER L CLVD
(con
e (deflne (f4 k)
;; ser (/ 1 (* k k)))
(defin
(eond
[(= n 0) fmpty]

[else (gons (series n £) (series—-iter (— nn 1Y £33 1))

(define (f4 k)
(/ 1 (* k k)))

41




A Untitled — DrScheme M=l E3
File  Edit ‘Windows Show  Language  Scheme  Help

'E Savel |Q Check Syntas |‘: Step |‘ Enecute |@ Break

;; series: number (number —-> number) -—-> number
;: (series f£2 3) = (+ (fz2 3) (+ (fz 2 (+ (£2 1))))

)
(define (zeriezs n ) —
{cond (¢ j ] (;j:,

[(=n 1) (£ 1)]

e YL L) (series-iter #1100 £4)
;7 series-iter @ number (num .
(define (series-iter n f) t%b\t, n @1@% #IlOO,

{cond

[(=n 0) empty] f@{‘ﬁ? f4 (:Erybf?_ L/t

[else (cons (series n £
(define (£4d k) | IV A
(/1 (* k k))) O)%'fj—
4

> (/ (* pi pi) &) =Z|
#i11.644934066848226

}l{series—iter #1100 £4) b
(li=t
#i1.6349839001848923

#i1.6348839001848923 ==/ — g+ x
#il.6347818697798315 %{T%D%b\
#i1.6346777464978657

#i1.6345714652777572 ie éﬂ%
#i1.6344629583333128 7N
#il.634352155009213

#11.6342389816275924
#11.6341233613246673

#i1.634005213876652 < 47
F
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ESE5
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(f4 3), (f4 2), (f4 1) DF[
(f4 2), (f4 1) DF[]
o(f4 1) DB

ANLSYANZS AP

N

7]

W AFEUED YU X I~

series-iter (&, BEZXNZE AT ET DK D/REEX
(DFDEEREEN)
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; series: number (number -> number) -> number ?;
. (series 12 3) = (+ (f2 3) (+ (f2 2) (+ (f2 1))))
(define (series n f)
(cond
[(=n1)(f1)]
[else (+ (f n)
(series (- n 1) f))])
;; series-iter : number (number -> number) -> list
(define (series-iter n f)
(cond
[(=n 0) empty]
[else (cons (series n f) (series-iter (- n 1) 1))]))
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ZVED

« 28 x, n EBFE g M5, (g 0),
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(Bl S . NZihil] DFIE
1. RE [EERDA SR T, EMTLREN

e ABUTEIC, Execute NF > ZHT

5.
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5 taylor -series: number number (number -> number)
-> number
. (taylor -series 23 g) =
o (+(* (g 3) (expt 2 3)
; (+ (* (g 2) (expt 2 2))
; (+(* (g 1) (expt 2 1))
(g0))))
(deflne (taylor-series x n g)
(cond
[(=n0)(gO0)]
[else (+ (* (g n) (expt x n))
(taylor-series x (- n 1) g))]))
(define (g1 k)

k)

2. TDR, R& [EITHDA > Rl TEITURREL
(taylor-series 2 3 g1)
(taylor-series 2 4 g1)

% R, BlE6 ([EATSIZEU)
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NEHRER

[ en=0DEE
> g(k)-x" =g(0)
k=0
en>0DEE

> g() X" = g(n)x" + > g(k)- X"

\
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A Untitled - DrScheme O] %]

File Edit ‘Windows Show  Language  Scheme  Help

I% 'ESave |QEheck Syntas |‘:§ Step |" Execute |® Break: s
;7 taylor—-series: number number (number —-> number) =

- —>» number

;7 (taylor-series 2 3 g) =

H (+ (* (g 3) (expt 2 3)

H (+ (* (g 2) (expt 2 2))

H (+ (* (g 1) (expt 2 1))

- (g 0))))
(define (taylor—-series x n Jg)
(cond
[(=n 0) (g 0)]
[else (+ (* (g n) (expt x n))
(taylor—-series x (— n 1) g))1))

q X o[
= \\ =
59, BZEX taylor-series
EExLTWLD

Qu

Pﬁ
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A Untitled - DrScheme =] B3
FEile Edit ‘indows  Show  Language  Scheme  Help

% HSENEI |QEheck Syntax |‘:: Step |‘ Euxecute |® Break,
— Fratetmse Lok,
;7 taylor-series: number number (number —-> number) —
- —-> number
;7 (taylor-series 2 3 g) =
i (+ (* (g 3) (expt 2 3)
i (+ (* (g 2) (expt 2 2))
H (+ (* (g 1) (expt 2 1))
H (g 0))))
(define (taylor—-series x n g)

{cond
[(=n 0) (g 0)]
[else (+ (* (g n) (=xpt x n))
(taylor-series x (- n 1) g))l))

(define (gl k)
K)

-
1 2

F

IR (C BN gl ZERLUTULD
(define (g1 k)
)




A Untitled - DrScheme

File  Edit Windows Show  Language  Scheme  Help

nTit E |q Check Spntas |‘f Step |‘ Execute |® Braak
[define ...} 1

;7 taylor—-series: -z n (j:
H (- /

;7 (taylor-series

« ¢ (taylor-series 2 3 g1)
i EENNT, xDIEZ= 2 (Z,
Tena T InMEZ 3 (C, g DfEZ g1 (C

[(=n 0) (g 0O

SR U CDET

(tay

(define (gl k)
k) / =
: o]

FY

Frafehuse Lok,

1
zylor—seriss 2 3 gl) I

ETEETHD 134 H
RSN

-series 2 4 gl)

: . 52




A71E 7]

Draduse 4o

p) (g10),
(* (g1 1) (expt 2 1)),
3 (* (g1 2) (expt 2 2)),
(* (g1 3) (expt 2 3))
gl DiEDS5T
j> taylor-series j>
A ]
ANE 2 DDOEIE & t (3 EE
FEZX
taylor-series (&, BAZNZ A1 ET DK DIREIEN
= = EZEX
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taylor-series BE%
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;; taylor-series: number number (number -> number)

' -> number
;; (taylor-series 2 3 g) =
(+ (* (g 3) (expt 2 3)
(+ (* (g 2) (expt 2 2))
(+ (* (g 1) (expt 2 1))
(9 0))))

(define (taylor-series x n Q)
(cond

[(=n0)(g0)]

[else (+ (* (g n) (expt x n))
(taylor-series x (-n 1) g))]))

34



(taylor-series 2 3 g1) '5 34 (CE D EZEDEIES {

(taylor-series 2 3 g1) BT e 1

=(+ (* (g1 3) (expt 2 3)) (taylor-series 2 2 g1))
=(+ (* (g1 3) (expt 2 3)) (+ (* (91 2) (expt 2 2)) (taylor-series 2 1 gl)))

= (+ (* (91 3) (expt 2 3)) (+ (* (91 2) (expt 2 2)) (+ (* (01 1) (expt 2 1)) (taylor-
series 2 0 g1))))

= (+ (* (g1 3 t23)) (+ (* (01 2 t22) (+ (* (1.1 t2.1)) (91 2 Q).
(+ (* (91 3) (expt 2 3)) (+ (* (91 2) (expt 2 2)) (\/(qé:)L(g(ng}%égC 0)%)%2),E

EiTiHE R (define (g1 k)
) 55




(taylor-series 2 3 g1) N5 34 (CED1BIEOBIES {

(

2300)

Palebuse Lok

= (+(* (91 3) (expt 2 3)) (tav 2291))
- ng ( 23g)
= (+ (* - 8393 (& [ = (cond
e (=30) (21 0)]
B [else (+ (* (21 3) (expt 2 3))
= (+ (* (91 3) (expt 2 3)) (+ (* ( ( 2(-31)g1))])
series 2 0 g1)))) = (cond
_ [false (21 0)]
[else (+ (* (21 3) (expt 2 3))
= (+ (* (91 3) (expt 2 3)) (+ (* ( ( 2(-31)g1))])
= = (+(* (21 3) (expt 2 3))
s ( 2(-31) g1))

= (+ (*

3) (expt 2 3))
( 22g1))




(taylor-series 2 3 g1) '5 34 (CE D EZEDEIES {

Palebuse Lok

(taylor-series 2 3 gl)

= (+ (* (g1 3) (expt 2 3)) (tavigr-series 2 2 g1))

= ... N\ Mtaylor-series 2 3 g)

_ (+ (* (01 3) (expt 2 3 BPT3(E  =|cond

(+ (* (91 3) (expt 23 =77~ (=30) (21 0)]

T [else (+ (* (21 3) (expt 2 3))

= (+ (* (01 3) (expt 2 3)) (+ (* (o (taylor-series 2 (-3 1) g1))])
___ceries 2.0 1)) = (cohd
1,

(define (taylor-series x n g)
(cond o 1))])

[(Fn0)(g0)]
[else (+ (* (g n) (expt x n)) 21))
(taylor-series x (- n 1) g))]))
Dxx2 C, nZ®3C, gl CESHRTCHED 57
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[ 518

1.

16. IEIMEDOT—S—EH] OFIE (1/2)

/)’V% [EEHDA>FDJ] T, ET0IREL)
e ABUTEEIC, Execute N> =T

5.

Palebuse Lok

taylor series: number number (humber -> number)
: -> number
(taylor -series 23 g) =
(+ (* (g 3) (expt 2 3)
(+ (* (g 2) (expt 2 2))
(+(* (g 1) (expt 2 1))
(g0))))
(deflne (taylor-series x n g)
(cond
[(=n0)(g0)]
[else (+ (* (g n) (expt x n))
(taylor-series x (- n 1) g))]))

(define (factorial k)
(cond
[(=k0)1]
[else (* k (factorial (- k 1)))]))
(define (exp-term k)
(/ 1 (factorial k)))
(define (my-exp x)
(taylor-series x 20 exp-term))

a5
cEU

Y RR—Z(ICEATLIZE0)N
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2. TDE, Rz [EITHDOA > FD] TEITURRSOL)

(my-exp 0)
(my-exp 1)
(my-exp 2)
(my-exp 3)
(my-exp #il)
(my-exp #i2)
(my-exp #i3)

Yo ORI, BIE7 (SEATLSZELY
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File  Edit ‘Windows Show Laneuage Scheme  Help

-

|Q Check. S_I,Jntar:”‘:: Step”‘ Er:ecute”@BreakI
;i taylor-series: number number (number -> number)
P —> number
;i (taylor-series 2 3 g) =
P (+ (* (g 3) (expt 2 3)
HH (= (* (g 2) (expt 2 2))
P (+ (* (g 1) (expt 2 1))
H g 0y
(define (taylor-series x n qg)
(cond

[(=n 0) (g 0)]
[else (+ (* (g n) (expt = n))

(define (factorizl k)
(cond
[(= k 0) 1]
[else (* k (factorizl (- k 1)))1))
(define (exp-term k)
(/ 1 (factorial k)))
(define (my-=xp x)
(tavlor-series x 20 exp-term))

4

(taylor-series x (- n 1) g))]

Welcome to Drscheme, version 103p1.

Language: Advanced Student.

Teachpack: C\Program Files\PLTteachpackihtdpidraw ss.
> (my-exp 0)

1

> (my-exp 1)
6613313319248080001/24329%02008176640000
> (my-exp 2)
6857623B8333199/9280784638125

> (my-exp 3)
7447971820629961/370812682240000

> (my-exp #11)

#i2.7182818284590455

> (my-exp #12)

#17.389056098930604

> (my-exp #13)

#i20.085536922950844

>

Palebuse Lok
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(define (taylor-series x n g) \ {

(cond o
1YX%Z
[(=n0) (g 0)] > (51285 SEL)

[else (+ (* (g n) (expt x n))
(taylor-series x (- n 1) g))]))

. . /
(define (factorial k) N
(cona K DB
[(= k0) 1] m mRDD
[else (* k (factorial (- K D))])
- _/
(define (exp-term k) } o
(/ 1 (factorial k)))
(define (my-exp x) taylor-series Z@{£ > C,
(taylor-series x 20 exp-term)) ex (DIT{LHE) Z5TE
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(define ( k)
(/ 1 ( k)))
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Palebuse Lok

(define ( X)
( x 20 02))

| 2 3 20 21
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BIRE 7 . cos DT —S—EH .

Palebuse Lok

- BIRES D [ | ZfE>7T, cos EEDT—=
ERDIEZKE D
w21 > 4 6 8
X X X X
COS X = Z( 1) —— | |

e (2)I 21 4 6 8
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[5IZE 7 . cos RAEDT—S—EmM] DFIAE (1/2)

1.

Rz [EEHDAFD] T, ETULRETL)

5.

Palebuse Lok

;; taylor-series: number number (number -> number)
y -> number
;; (taylor-series 2 3 g) =

(+(* (g 3) (expt 2 3)

(+(* (g 2) (expt 2 2))
(+(* (g 1) (expt 21))

i (g0)))
(define (taylor-series x n g)

(cond
[(=n0) (g 0)]
[else (+ (* (g n) (expt x n))
(taylor-series x (- n 1) g))1))
(define (factorial k)
(cond
[(=kO0)1]
[else (* k (factorial (- k 1)))]))

(define (cos-term k)
(cond
[(odd? k) O]
[else
(cond
[(= (remainder k 4) 0) (/ 1 (factorial k))]
[else (/ -1 (factorial k))])]))
(define (my-cos x)
(taylor-series x 20 cos-term))

)

fHlE 6
ERU
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(B 7. $EHBIBDT—S—EH I OFIE (2124

2. TDE, Rz [EITHDOA > FD] TEITURRSOL)

(my-cos #i0)

(my-cos #i0.2)
(my-cos #i0.4)
(my-cos #i0.6)
(my-cos #i0.8)

v R, BlES ([EATSIZEL)
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A Untitled — DrScheme Ol x|
File Edit ‘Windows Show Laneuaee  Scheme  Help
'E Savel | Q Check Syntax |‘:: Step |‘ Execute |® Break
- = Palebuse Lak.
(define (tayvlor-series x n g (i
(cond

[(=n 0) (g 0)]
[else (+ (* (g n) (expt = 1))
(taylor-series x (- n 1) glll))
(define (factoriazal k)
(cond
[(= k 0) 1]
[else (* k (factorizal (- k 11313111
(define (cos—-term k)
(cond
[ (odd? k) 0]
[else
(cond
[{(= (remainder k 4) 0) (/ 1 (factoriazl k))]
[else (/ -1 (factorial k))1111))
(define (myv-cos x=)
(tayvlor—-series x 20 cos—term))
1

> (my—-cos #i0)

#il1l.0

> (my—-cos #i0.2)
#i0.980066577841241¢6
> (my—-cos #i0.4)
#i0.9221060994002885
> (my-cos #10.6)
#i0.8253356149096783
> (my—-cos #10.8)
#i0.6967067093471654
b

ot
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(define (taylor-series x n g)
(cond

[(=n0) (g 0)]
[else (+ (* (g n) (expt x n))

(taylor-series x (- n 1) g))]))

N K
NERE
- (FIES5 EEL)

(define (factorial k)
(cond
[(=k0) 1]
[else (* k (factorial (- kK 1))])

/)
| kK DR
 ERHD

(5286 ~EIC)

(define (cos-term k)
(cond
[(0odd? k) O]
[else
(cond

[(= (remainder k 4) 0) (/ 1 (factorial k))]

[else (/ -1 (factorial K)]]))

J
A

> %X

(define (My-cos X)
(taylor-series x 20 cos-term))

h

taylor-serijes Z{ED>TC,
cosx (DITLUE) 7851'%1



cos FEENDOT— = —EH] {

2' 2 4 6 8

COS X = 1 | |
,ZO:( ) (21 )I 21 4 ol 8l
2 4 6 8
140X 40X 0 X T
2! 4 o! 3l
(define (cos-term k)
(cond
[(odd? k) O] odd? (&
[(e|5€ | TFEILXS (S true
con
[(= (remainder k4) 0) (/ 1 ( k))]
[else (/-1 K)DI1)) 72
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1.

[FlRE 8 . XIENEGEDT—S —BRH 1 D3I

Rz [EEHDA>FD] T, ETURAEL)
e AHBNURIC, Execute NS> %19

=B (1/2)

;; taylor-series: number number (number -> number)
- -> number
;; (taylor-series 2 3 g) =
(+ (* (g 3) (expt 2 3)
(+ (* (g8 2) (expt 2 2))
(+ (* (g 1) (expt 2 1))
; (g0)))
(define (taylor-series x n g)
(cond
[(=n0)(g0)]
[else (+ (* (g n) (expt x n))
(taylor-series x (- n 1) g))]))

=0

(define (log-term k)
(cond
[(=k0) 0]
[else (/ (expt -1 (- k 1)) k)]))
(define (my-log x)
(taylor-series (- x 1) 20 log-term))

y ERA

5.

Palebuse Lok

o RR—TITEATL TSN

4




(BIRES . IEBIMDT—S—ER | OFIE (224

2. TDE, Rz [EITHDOA > FD] TEITURRSOL)

(my-log #il)

(my-log #i1.2)
(my-log #i1.4)
(my-log #i1.6)
(my-log #i1.8)

Y JRIE, BIE9 (CEATLZELY
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A Untitled — DrScheme _ O] x|
File Edit Windows Show Language  Scheme Help

d:m |'E5a\-'e |QEheck Syntas |‘:: Step |'r Execute |® Break

EII'IE

(define (taylor-series x n d) =
({cond

[{(=n 0) (g 0)]
[else (+ (* (g n) (expt x n))
(taylor-series x (— n 1) g))l))
(define (log-term k)

{cond —_—
[(= k 0) 0]
[else (/ (expt -1 (- k 1)) kK)1))
(define (my-log =)
(taylor—-series (- x 1) 20 log-term))

* of
[

> (my-log #il)

#i0.0

> (my—-log #11.2)
#i0.18232155679395454
> (my-log #il.4)
$#1i0.33647223646962665
> (my—-log #il.&)
#i0.4700029%648505658
> (my—-log #il1l.8)
#i0.5875375290505123
=

all

1

Palebuse Lok
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(define (taylor-series x n Q) \ {

(cond -
- NERER

o ' (fIZES CRL

else (+ (* (g n) (expt x n))

(taylor-series x (- n 1) g))]))

(define (log-term k)

(cond (R
[(= k0) 0]
lelse (/ (expt -1 (- k 1)) k)])) J

taylor-series Z{£D

. C,
(taylor-series (- x 1) 20 log-term)) ] ogx  (ODIFALUE)

(define (my-log x)

%ET% 77
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Xi+1 X2 X3 X4
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g, (x+1) =" (-1)

=O+X—X2 +); _XZ
(define ( k)
(cond
[(= k0) 0]
else (/ (expt -1 (-k 1)) K))) |,
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1. (expt 12 100)
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- BEEX

B DT—3

5.

Palebuse Lok

(ZZEDHIES) ZEDT, sin

EHOIEZ K& DEEK

YERR U, ETHREZIRE UL
e even? (BFUS(E true) ZES &
« FULMENESNTULWBAQER T D&

sin x =" (~1)

21+1 X X3 X5

7z

X
i+ 1 3 5
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kR 6. tan! EAENDOT—o—ER

EE5 (FRZEDHIES ) Z=FED> T,
tan'l BENDT— 5 —ERDIEZ Kb DEZEX
ZVERL L, EITRRZIRE LRV
- even? (BEURS(T true) ZEDS &L
« FULMENESNTWANER T D&

2|+1 3 3) 7

5.

Palebuse Lok

tan ' (x) = Z:(l)2 Xt

85



	スライド 1: sp-9. 高階関数 
	スライド 2: アウトライン
	スライド 3: 今日の到達目標
	スライド 4: 高階関数とは
	スライド 5: 置き換えモデル
	スライド 6: #i の意味
	スライド 7: e+208 の意味
	スライド 8: 近似計算について
	スライド 9: 9-2 パソコン演習
	スライド 10: パソコン演習の進め方
	スライド 11: DrScheme の使用
	スライド 12: Advanced Student
	スライド 13: 例題１．リストの総和
	スライド 14: 「例題１．リストの総和」の手順
	スライド 15
	スライド 16
	スライド 17:  
	スライド 18: 入力と出力
	スライド 19
	スライド 20: (list-sum (list 1 2 3)) から 6 に至る過程の概略
	スライド 21: (reduce + 0 (list 1 2 3) から (+ 1 (reduce + 0 (list 2 3) に至る過程
	スライド 22: (reduce + 0 (list 1 2 3) から (+ 1 (reduce + 0 (list 2 3) に至る過程
	スライド 23: 例題２．x の n 乗の近似値
	スライド 24: 「例題２．x の n 乗の近似値」の手順
	スライド 25
	スライド 26: 数列の和
	スライド 27: 数列の和
	スライド 28: 数列の和
	スライド 29: 「例題３．数列の和」の手順
	スライド 30
	スライド 31
	スライド 32:  
	スライド 33: 入力と出力
	スライド 34
	スライド 35: (series 3 f2) から 14 に至る過程の概略
	スライド 36: (series 3 f2) から  (+ (f2 3) (series 2 f2)) に至る過程
	スライド 37: (series 3 f2) から  (+ (f2 3) (series 2 f2)) に至る過程
	スライド 38: 例題４．数列の和のリスト
	スライド 39: 「例題４．数列の和のリスト」の手順
	スライド 40
	スライド 41
	スライド 42
	スライド 43: 入力と出力
	スライド 44
	スライド 45: 数列の和のリスト
	スライド 46: 例題５．べき級数
	スライド 47: 「例題５．べき級数」の手順
	スライド 48: 級数
	スライド 49: べき級数
	スライド 50
	スライド 51
	スライド 52:  
	スライド 53: 入力と出力
	スライド 54: taylor-series 関数
	スライド 55: (taylor-series 2 3 g1) から 34 に至る過程の概略
	スライド 56: (taylor-series 2 3 g1) から 34 に至る過程の概略
	スライド 57: (taylor-series 2 3 g1) から 34 に至る過程の概略
	スライド 58: テーラー展開
	スライド 59: テーラー展開
	スライド 60: 例題６．指数関数のテーラー展開
	スライド 61: 「例題６．指数関数のテーラー展開」の手順 (1/2)
	スライド 62: 「例題６．指数関数のテーラー展開」の手順 (2/2)
	スライド 63
	スライド 64
	スライド 65: 指数関数のテーラー展開
	スライド 66: my-exp での誤差
	スライド 67: 例題７．cos 関数のテーラー展開
	スライド 68: 「例題７．cos 関数のテーラー展開」の手順 (1/2)
	スライド 69: 「例題７．指数関数のテーラー展開」の手順 (2/2)
	スライド 70
	スライド 71
	スライド 72: cos 関数のテーラー展開
	スライド 73: 例題８．対数関数のテーラー展開
	スライド 74: 「例題８．対数関数のテーラー展開」の手順 (1/2)
	スライド 75: 「例題８．対数関数のテーラー展開」の手順 (2/2)
	スライド 76
	スライド 77
	スライド 78: 対数関数のテーラー展開
	スライド 79: 9-3 課題
	スライド 80: 課題１
	スライド 81: 課題２
	スライド 82: 課題３．数列の和の列１
	スライド 83: 課題４．数列の和の列２
	スライド 84: 課題５．sin 関数のテーラー展開
	スライド 85: 課題６．tan-1 関数のテーラー展開

