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v d/dx: (number->number) number number -> number
»» inclination of the tangent
o Example: (d/dx f 3 0.0001)
i = ((- (f 3.0001) (f 2.9999)) 0.0002)
(define ( f x h)

(/ (- (f (+xh)) (f(-xh)))

(* 2h)))

(define (2 x)

(- (* xx) 2))
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H- dfdx: (number->number) number number -> number -
;7 inclination of the tangent
;7 Example: (d/dx £ 3 0.0001)
;o = ((-— (£ 3.0001) (£ 2.9999)) 0.0002)
(define (d/dx £ = h)

(/ (= (£ (+ x h)) (£ (- % h)))
(* 2 h)))
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»: d/dx: (number->number) number number -> number —
»; 1lnclination of the tangent

;7 Example: (d/dx £ 3 0.0001)
- = ((-— (£ 32.0001) (£ 2.9999)) 0.0002)
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(define (d/dx £ = h)

(/ (= (£ (+ x h)) (£ (- x h)))
(* 2 h)))
;; fZ2: number -> number
»; Example: (f£2 3) = 7
(define (f£Z2 =)
(- (¥ = =) 2))
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(define (2 x)
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;; d/dx: (number->number) number number -> number
;; Inclination of the tangent
,; Example: (d/dx f 3 0.0001)
" = ((- (f 3.0001) (f 2.9999)) 0.0002)
X h)

,(’define (
(/- (F(+x
(* 2 1))

(- x h)))

BEZIOY,
[d/dx] DAFTCIEDTLND 3



(dx/d f2 3 0.0001) N5 6 H'1E 5N DIBIZDOHIS

(dx/d 12 3 0.0001)

DT\

(* 2 0.0001))

(* 2 0.0001)))

= (/ (- (F2 (+ 3 0.0001)) (72 (- 3 0.0001)))

= (/ (- (- (* (+ 3 0.0001) (+ 3 0.0001)) 2)
(- (* (- 3 0.0001) (- 3 0.0001)) 2)
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(dx/d f2 3 0.0001)

=(/ (- (F2 (+ 3 0.0001)) (2 (- 3 0.0001)))
(* 2 0.0001))

— (/ (- (- (* (+ 30.0001) (+ 3 0.0001)) 2)
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(define (d/dx f x h)

(f ¢ (O (+xh)) ( (-xNn)))
(* 2h)))
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(dx/d f2 3 0.0001)
= (/ (- (F2 (+ 3 0.0001)) (72 (- 3 0.0001)))
(* 2 0.0001))
(/ (- (- (* (+ 3 0.0001) (+ 3 0.0001)) 2)
(- (* (- 30.0001) (- 3 0.0001)) 2)

(* 2 0.0001)))
= 1
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(define (2 x)
(- (* xx) 2))
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(define (trapezoid-iter f a h k)
(cond

(= k1) ahj)l
[else (+§ é 2 )()
(trapezoid- |ter fah(-k1))]))
7 trapezoid: number number number -> number
to compute the area under the graph of f between a and b
(deﬂne (trapezoid fa b n)
(* é/ (- ba)n)

+ (trapezoid- |terf

/ (-ba)n)
g-n 1))

/ (fa)2
(define fEx)3 g)))
(exp (- (* X X))))
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{deflne (trapezoid-iter T a n k) — Dalibase Lak.
(cond
[(= k 1) (£ (+ a h))]
[else (+ (£ (+ a (* h k)))
(trapezoid-iter £ a h (- k 1)))1))
;; trapezoid: number number number -> number
;; to compute the area under the graph of f between a and b
(define (trapezoid £ a b n) —
(* (/ (= b a) n)
(+ (trapezoid-iter £

a
(/ (- b a) n)
(= n 1))

(/ (f a) 2)
(/ (£ b) 2))))
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(define (trapezoid-iter £ a h k) =
(cond

" a
ror

L]
ror

(define (trapezoid £ a b n)

[(= k 1) (£ (+ & h))]
[glse (+ (£ (+ & (* h k)))
(trapezoid-iter £ a h (- k 1)})1))
trapezoid: number number number -> number
to compute the area under the graph of f betwsen a and b

(* (/ (- b a) n)
(+ (trapezoid-iter £
a
(/ (- b a) n)
(- n 1))
(/ (£ a) 2)
{ (£ b1 231310

(define (fZ =)
(exp (- (* 2= x)))) _lj
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(define (trapezoi
(econd
[(= k 1) (£ (
[2lse (+ (£ |
(tra]
;; Trapezocid: numl
;; to compute the
(define (tLrapezoi
(* (/ (- ba)n
(+ (trape=zoi
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(define (trapezoid-iter f a h k) “¥
(cond et

[(= k1) (T (+ah))]
lelse (+ (T (+ a (* h k)))
(trapezoid-iter fa h (- k 1)))])
.» trapezoid: number number number -> number

' tog%mpute the area under the graph of f between a
an

(define (trapezoid fa b n)
(* (/ (- ba)n)

(+ (trapezoid-iter f

a
(/ (- ba)n)
(-n1))
(/(fa) 2)
(/ (t b) 2))))
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(define (trapezoid-iter T a h K)
(cond

[elsek(lJr) é é+ a (*2

Tz trapezoid: number number number

(trapezoid-iter f a h )8)k nHN)) N, HlE2 EEU

;» to compute the area under the graph of f between aandb
(define (trapezoid fa b n)
(* g/ (- ba)n)

+ (trapezoid- |terf

4%

a)n)
1))

ABRN

(define (72 x)
(exp (- (* x x))))
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(trapezoid 0 1 40)
(trapezoid 0 1 80)
(trapezoid 0 1 160)
(trapezoid 0 1 320)
(trapezoid 0 1 640)
(trapezoid 0 1 1280)
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;; d/dx: (number->number) number number -> number {
;» Inclination of the tangent P 135
;» Example: (d/dx f 3 0.0001)
. = ((- (f 3.0001) (f 2.9999)) 0.0002)
(define (d/dx f x h)
(/ (- (F (+xh)) (F (- x)))
(* 2 h)))

;; samples: (number->number) number number number -> list of
‘bosn’ structure

(define (samples f a h k)
(cond
[(= k1) (cons (make-posn (+ a h)
(f(+ah)))
empty)]
[else (cons (make-posn (+ a (* h k))
(f (+a (* h k))))
(samplesfah (-k 1))])



 window size
(define WX 500) P 1)
(define WY 500)
; grid color, axis color and
(define GRID_COLOR 'blue)
(define AXIS COLOR 'red)
(define GRAPH_COLOR 'red)
; draw-a-line
(define (sessen x px py d)
(+ (* d (- x px)) py))
(define (draw-a-sessen from to px py d x0 y0 sx sy)
(draw-solid-line (make-posn (+ (* from sx) x0) (+ (* (sessen from px py d) sy)

y0))
(make-posn (+ (*to sx) x0) (+ (* (sessento px py d) sy) y0))
GRAPH_COLOR))

(define (draw-sessen f px x0 y0 sx sy)

(draw-a-sessen (/ (- X0) sx) (/ (- WX x0) sx) px (f px) (d/dx f px 0.00001) xO
y0 sx sy))




, draw-polyline
(define (draw-polyline a-poly) et 258
(cond
[(empty? (rest a-poly)) true]
[else (and
(draw-solid-line (first a-poly)
(first (rest a-poly)) GRAPH_COLOR)
(draw-polyline (rest a-poly)))]))
; draw-h-lines
(define (draw-h-lines start skip stop width)
(cond
[(>= start stop)

draw-solid-line (make-posn 0 stop) (make-posn width sto
eRID EOLOR)] ( p p) ( p P)

[else
(and

gjraw-solid-line (make-posn 0 start) (make-posn width start)
GRID_COLOR)

(draw-h-lines (+ start skip) skip stop width))]))




; draw-v-lines
(define (draw-v-lines start skip stop height)
(cond
[(>= start stop)

draw-solid-line (make-posn stop 0) (make-posnh stop height
eRID EOLOR) ( p p0) ( p p height)

[else
(and

draw-solid-line (make-posn start 0) (make-posn start height
G&ID_COLOR) ( P ) ( P ght)

(draw-v-lines (+ start skip) skip stop height))]))
; (x0, y0) is the origin. sx and sy represent one grid size
(define (draw-grid x0 y0O sx sy)
(and

g(dor)a{//vv—\\(/ilines (- XO (* (quotient x0 sx) sx)) sx (+ (* (quotient (- WX Xx0) sx) sx)

g/dor)a{//vv-Q)-lines (- yO (* (quotient y0 sy) sy)) sy (+ (* (quotient (- WY y0) sy) sy)

(draw-solid-line (make-posn 0 y0) (make-posn WX y0) AXIS COLOR)
(draw-solid-line (make-posn x0 0) (make-posn x0 WY) AXIS_COLOR)))
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; (X0, y0) is the origin. sx and sy represent one grid size
(define (scaling a-list x0 y0 sx sy)
(cond
[(empty? a-list) empty]
[else (cons (make-posn (+ (* (posn-x (first a-list)) sx) x0)
(+ (* (posn-y (first a-list)) sy) y0))
(scaling (rest a-list) x0 y0 sx sy))]))

DrafFase Zak.

; f2: number -> number
(define (f2 x)
(- (*xx) 2))
; (X0, YO) reprerents the origin of the graph.
; SX and SY represent the size of one grid
(define X0 (/ WX 2))
(define YO (/ WY 2))
(define SX 50)
(define SY 50)
(define PX 0.5)
(start WX WY)
(draw-grid X0 YO SX SY)
(draw-polyline (scaling (samples f2 (/ (- X0) SX) (/ 1 SX) WX) X0 YO SX SY))
(draw-sessen f2 PX X0 YO SX SY)
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