
(define )

(define ( ... )

)

define

(define (f x) 1)

(define (g x y) (+ 1 1))

(define (h x y z) (+ (* 2 2) 3))

f

g h

Variable Expression

FunctionName Variable Variable

Expression
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Remember to add (require 2htdp/image) to the 

definitions area.

(define x 3)

x 3

(define (ff a) ...)

(ff a) ff a

ff

(define (ff a)

(* 10 a))

10

define

f

f

f

> (f 1)

1

> (f "hello world")

1

> (f #true)

1

(f (circle 3 "solid" "red"))

f
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Computing scientists use “class” to mean something 

like a “mathematical set.”

2htdp/batch-io 2htdp/universe

42

42

42

42

42

42

; A Temperature is a Number. 

; interpretation represents Celsius degrees
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102

102

"cold"

-400

-274

; We use numbers to represent centimeters. 

◦

;   -> 

◦

;   -> 

◦

;   -> 
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We owe the term “inventory” to Stephen Bloch.

◦ (define (f a-string) 0)

◦ (define (g n) "a")

◦ (define (h num str img) (empty-scene 100 100))

; Number String Image -> Image

; adds s to img,

; y pixels from the top and 10 from the left 

(define (add-image y s img)

(empty-scene 100 100))

; Number -> Number

; computes the area of a square with side len

; given: 2, expect: 4

; given: 7, expect: 49

(define (area-of-square len) 0)
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(define (area-of-square len)

(... len ...))

area-of-square

; Number -> Number

; computes the area of a square with side len

; given: 2, expect: 4

; given: 7, expect: 49

(define (area-of-square len)

(sqr len))

; Number String Image -> Image

; adds s to img, y pixels from top, 10 pixels to the left

; given: 

;  5 for y, 

;  "hello" for s, and

;  (empty-scene 100 100) for img

; expected: 

;  (place-image (text "hello" 10 "red") 10 5 ...)

;  where ... is (empty-scene 100 100)

(define (add-image y s img)

(place-image (text s 10 "red") 10 y img))

add-image

s

> (area-of-square 2)

4

> (area-of-square 7)

49
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; when needed, big-bang obtains the image of the current 

; state of the world by evaluating (render cw)

; clock-tick-handler: WorldState -> WorldState

; for each tick of the clock, big-bang obtains the next 

; state of the world from (clock-tick-handler cw)

; key-stroke-handler: WorldState String -> WorldState

; for each key stroke, big-bang obtains the next state 

; from (key-stroke-handler cw ke) where ke is the key 

; stroke to obtain the new world state

; mouse-event-handler: 

;  WorldState Number Number String -> WorldState

; for each mouse gesture, big-bang obtains the next state

; from (mouse-event-handler cw x y me) where x and y are

; the coordinates of the event and me is its description 

; end?: WorldState -> Boolean

; when needed, big-bang evaluates (end? cw) to determine

; whether the program should stop

big-bang

big-bang
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We suggest you experiment in DrRacket’s 

interaction area to develop such graphical 

constants.

(define WIDTH-OF-WORLD 200)

(define WHEEL-RADIUS 5)

(define WHEEL-DISTANCE (* WHEEL-RADIUS 5))

(define WHEEL

(circle WHEEL-RADIUS "solid" "black"))

(define SPACE

(rectangle ... WHEEL-RADIUS ... "white"))

(define BOTH-WHEELS

(beside WHEEL SPACE WHEEL))

; A WorldState is a Number.

; interpretation the number of pixels between

; the left border of the scene and the car

big-bang
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9 15

(rectangle 2 20 "solid" "brown")))

big-bang

; An AnimationState is a Number.

; interpretation the number of clock ticks 

; since the animation started

tock render big-bang

animate

Dealing with mouse movements is occasionally tricky because it isn’t exactly what it seems to be. 

For a first idea of why that is, read On Mice and Keys.
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