
CS450 High Level Languages

Recursive Data Definitions 
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• On click: 

• If any ball “hits” an edge: 
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;; A WorldState is … an unknown number of balls! 
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;; A ListofInts is one of 
;; - empty 
;; - (cons Int ListofInts) 
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;; TEMPLATE for list-fn 
;; list-fn : ListofInts -> ??? 
(define (list-fn lst) 
  (cond  
    [(empty? lst) ....] 
    [(cons? lst) .... (first lst) .... 
                 .... (rest lst) ....])) 

cond 
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;; TEMPLATE for list-fn 
;; list-fn : ListofInts -> ??? 
(define (list-fn lst) 
  (cond  
    [(empty? lst) ....] 
    [(cons? lst) .... (first lst) .... 
            .... (list-fn (rest lst)) ....])) 



;; Returns sum of list of ints 
;; sum-lst: ListofInts -> Int 
(define (sum-lst lst) 
  (cond  
    [(empty? lst) ....] 
    [else .... (first lst) .... 
          .... (sum-lst (rest lst)) ....])) 



;; Returns sum of list of ints 
;; sum-lst: ListofInts -> Int 
(define (sum-lst lst) 
  (cond  
    [(empty? lst) 0] 
    [else .... (first lst) .... 
          .... (sum-lst (rest lst)) ....])) 

;; A ListofInts is one of 
;; - empty 
;; - (cons Int ListofInts) 

Int 



;; Returns sum of list of ints 
;; sum-lst: ListofInts -> Int 
(define (sum-lst lst) 
  (cond  
    [(empty? lst) 0] 
    [else (+ (first lst) 
         (sum-lst (rest lst)))])) 



;; Returns sum of list of ints 
(define/contract (sum-lst lst) 
  (-> (listof integer?) integer?) 
  (cond  
    [(empty? lst) 0] 
    [else (+ (first lst) 
         (sum-lst (rest lst)))])) 
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Interlude

struct

(list 1) 
(list 1 2) 

(list 1 2 3) 
… 
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;; A ListofBall is one of: 
;; - empty 
;; - (cons Ball ListofBall 



WorldState

(define/(main) 
  (big-bang (list (random-ball)) 
    [on-mouse handle-mouse]  
    [on-tick next-World] 
    [to-draw World->Image]) 



;; list-fn: WorldState -> ??? 
;; list of Ball template 
(define (list-fn w) 
  (cond  
    [(empty? w) ....] 
    [else .... (first w) .... 
          .... (list-fn (rest w)) ....])) 



;; next-World : WorldState -> WorldState 
;; Computes the next world state on a tick 
(define (next-World w) 
  (cond  
    [(empty? w) ....] 
    [else .... (first w) .... 
          .... (next-World (rest w)) ....])) 



;; next-World : WorldState -> WorldState 
;; Computes the next world state on a tick 
(define (next-World w) 
  (cond  
    [(empty? w) ....] 
    [else .... (first w) .... 
          .... (next-World (rest w)) ....])) 

Ball 

(check-equal?  
  (next-World (list (mk-Ball 0 0 1 1))) 
   
            (list (next-Ball (mk-Ball 0 0 1 1)))) 

(list (next-Ball (mk-Ball 0 0 1 1))) 



;; computes new position and vel of ball after 1 tick 
(define/(next-World w) 
  (match-define (world x y xv yv) w) 
  (mk-WorldState  
    (next-x x xv) 
    (next-y y ...)  
    (next-xv xv ...) 
    (next-yv yv ...))) 
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;; next-World : WorldState -> WorldState 
;; Computes the next world state on a tick 
(define (next-World w) 
  (cond  
    [(empty? w) ....] 
    [else  .... (first w) .... 
           .... (next-World (rest w)) ....])) 



;; next-World : WorldState -> WorldState 
;; Computes the next world state on a tick 
(define (next-World w) 
  (cond  
    [(empty? w) empty] 
    [else  .... (first w) .... 
           .... (next-World (rest w)) ....])) 
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;; next-World : WorldState -> WorldState 
;; Computes the next world state on a tick 
(define (next-World w) 
  (cond  
    [(empty? w) empty] 
    [else  .... (next-Ball (first w)) ....  
           .... (next-World (rest w)) ....])) 



;; next-World : WorldState -> WorldState 
;; Computes the next world state on a tick 
(define (next-World w) 
  (cond  
    [(empty? w) empty] 
    [else (cons (next-Ball (first w)) 
                (next-World (rest w)))])) 



;; list-fn : list-fn -> ??? 
;; TEMPLATE for list functions 
(define (list-fn lst) 
  (cond  
    [(empty? lst) .... ] 
    [else 
       .... (first lst) ....  
       .... (list-fn (rest lst)) .... ])) 



;; World->Image : World -> Image 
;; Draws Ball images into a scene 
(define (World->Image w) 
  (cond  
    [(empty? w) .... ] 
    [else 
       .... (first w) ....  
       .... (World->Image (rest w)) .... ])) 
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       .... (World->Image (rest w)) .... ])) 
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;; World->Image : World -> Image 
;; Draws Ball images into a scene 
(define (World->Image w) 
  (cond  
    [(empty? w) EMPTY-SCENE] 
    [else 
    (Ball->Image (first w) ....  
       .... (World->Image (rest w)) .... ])) 



;; World->Image : World -> Image 
;; Draws Ball images into a scene 
(define (World->Image w) 
  (cond  
    [(empty? w) EMPTY-SCENE] 
    [else (add-Ball-to-scene 
            (first w) 
            (World->Image (rest w)))])) 



;; handle-mouse : WorldState Xcoord Ycoord MouseEvent 
;; Inserts new random ball onclick 
(define (handle-mouse w x y mevt) 
  (cond  
    [(click? mevt) (add-random-ball w)] 
    [else w]) 



;; handle-mouse : WorldState Xcoord Ycoord MouseEvent 
;; Inserts new random ball onclick 
(define (handle-mouse w x y mevt) 
  (cond  
    [(click? mevt) (add-random-ball w)] 
    [else w]) 
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;; A WorldState is … a list of balls! 
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