
CS450 High Level Languages

Kinds of Data Definitions 
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;;  WorldState  Non-negative Integer 
;; y-coordinate  circle center, 

big-bang animation 

;;  WorldState  Non-negative Integer 
;;   center  y-coordinate of  
circle, in big-bang animation visible 

Non-neg Int  [0,200] 

Non-neg Int  [SCENE-TOP, SCENE-BOT] 

(define SCENE-TOP 0) 

(define SCENE-BOT 200) 

bottom 

0 

200 

Non-neg Int  [SCENE-TOP, SCENE-BOT+CIRC-WIDTH] 

(place-image  
  some-img  
  0    y 
 
  some-scene) 

Readability: 

(bot->center y) 

(- y 100) 
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•

•

•



(define (TrafficLight? x)  
 (or (RED-LIGHT? x) 
     (GREEN-LIGHT? x) 
     (YELLOW-LIGHT? x))) 

(define (RED-LIGHT? x) (equal? x RED-LIGHT)) 
(define (GREEN-LIGHT? x) (equal? x GREEN-LIGHT)) 
(define (YELLOW-LIGHT? x) (equal? x YELLOW-LIGHT)) 

Represents: possible colors of a traffic light 



•

•

•



(define (next-light light)  
 (cond  
   [(RED-LIGHT? light) GREEN-LIGHT] 
   [(GREEN-LIGHT? light) YELLOW-LIGHT] 
   [(YELLOW-LIGHT? light) RED-LIGHT])) 

cond if 

Represents: possible colors of a traffic light 

cond 



• define/contract

•

#lang racket450/testing

Last 
Time 



• define/contract

•

#lang racket450/testing



(define (next-light light)  
 (cond  
   [(RED-LIGHT? light) ....] 
   [(GREEN-LIGHT? light) ....] 
   [(YELLOW-LIGHT? light) ....])) 

Represents: possible colors of a traffic light 

(define (RED-LIGHT? x) (equal? x RED-LIGHT)) 
(define (GREEN-LIGHT? x) (equal? x GREEN-LIGHT)) 
(define (YELLOW-LIGHT? x) (equal? x YELLOW-LIGHT)) 



; Represents: keys on the keyboard 

key=? 

mouse=? 
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;; A Salary is one of: 
;; [0, 12400] 
;; [12401 50400] 
;; [50401 105700] 
;; ... 
;;  Salary in USD,  
;;           split by 2026 tax bracket 
(define (10%-bracket? salary) 
  (and (>= salary 0) (<= salary 12400)) 
(define (12%-bracket? salary) 
  (and (>= salary 12401) (<= salary 50400)) 
;; ... 

;; taxes-owed: Salary -> USD 
;; computes federal income tax owed in 2026 
(define (taxes-owed salary) 
  (cond 
   [(10%-bracket? salary) ....] 
   [(12%-bracket? salary) ....] 
   [else ....])) 

else



interface Shape 

class Circle 
 
Num radius; 
Color col; 

class Rectangle 
 
Num width;    Num height; 
Color col; 

;; A Shape is one of: 
;; - (rect Num Num Color) 
;; - (circ Num Color) 
;;  a shape to be drawn on a canvas 
;; - rect: fields are width, height, color 
;; - circ: fields are radius, color 



;; a number, but with possible error case 



;; OK predicate for MaybeInt 
(define (MaybeInt? x) 
  (or (and (string? x) (NaN? x)) 
      (integer? x)) 

;; better predicate for MaybeInt 
(define (MaybeInt? x) 
  (or (integer? x) 
      (and (string? x) (NaN? x))) 

;; better TEMPLATE  
(define (maybeint-fn x) 
  (cond  
    [(integer? x) ....] 
    [else ....]) 

;; a number, but with possible error case 



Last 
Time 

“slow down to speed up” 
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“when you do everything at once … 
you’re not sure why it’s not working!” 

“when you layer it, when you break it down …  
and you hit a spot when it’s not working … 

then you can just focus on that spot!” 

https://www.youtube.com/watch?v=1SlGgCxJa3w
https://www.youtube.com/watch?v=1SlGgCxJa3w
https://www.youtube.com/watch?v=1SlGgCxJa3w


 

•

•



big-bang

•

 

in-class-02-12-<Lastname>-<Firstname>.rkt 

cs450s26/teams/in-class 

cs450s26/in-class-02-12 
• merge/pull + rebase push

https://github.com/orgs/cs450f24/teams/in-class
https://github.com/orgs/cs450f24/teams/in-class
https://github.com/orgs/cs450f24/teams/in-class

