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(ChatGPT Getting Worse Over Time?) 
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Previously 



LISP 
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https://docs.racket-lang.org/style/index.html 
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Interlude: 
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Interlude: 



Most students 
submit here 



― Robert C. Martin,  

Clean Code: A Handbook of Agile Software Craftsmanship 

Most students 
submit here 
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;;  TempC Integer 
;; a temperature  
degrees Celsius 

;;   Integer 
;; a temperature  
degrees Fahrenheit 

;;   non-negative Integer 
;; a temperature  
degrees Kelvin 
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• [0, 100) 
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• “green” “red” “yellow” 
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interface Shape 
Image render(); 

class Circle 
 
Num radius; 
Color col; 
 
Image render() { 
  return circ-img ( radius, col ); 
} 

class Rectangle 
 
Num width;    Num height; 
Color col; 
 
Image render() { 
  return rect-img ( width, height, col ); 
} 



interface Shape 
Image render(); 

class Circle 
 
Num radius; 
Color col; 
 
Image render() { 
  return circ-img ( radius, col ); 
} 

class Rectangle 
 
Num width;    Num height; 
Color col; 
 
Image render() { 
  return rect-img ( width, height, col ); 
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interface Shape 
Image render(); 

class Circle 
 
Num radius; 
Color col; 
 
Image render() { 
  return circ-img ( radius, col ); 
} 

class Rectangle 
 
Num width;    Num height; 
Color col; 
 
Image render() { 
  return rect-img ( width, height, col ); 
} 

cond
Shape

cond
Shape



interface Shape 
Image render(); 

class Circle 
 
Num radius; 
Color col; 
 
Image render() { 
  return circ-img ( radius, col ); 
} 

class Rectangle 
 
Num width;    Num height; 
Color col; 
 
Image render() { 
  return rect-img ( width, height, col ); 
} 

;; A Shape is one of: 
;; - Rectangle 
;; - Circle 

(struct Rect [w h col]) 

(struct Circ [r col]) 

;; render: Shape -> Image 
(define (render sh) 
 (cond 
  [(Rect? sh) (rect-img sh)] 
  [(Circ? sh) (circ-img sh)])) 

cond

;; render: Shape -> Image 
Image render (Shape sh) 
  if (sh instanceof Rectangle) { rect-img(sh); } 
  else if (sh instanceof Circle) { circ-img(sh); } 



Summary 

• interface class

•

•
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interface Shape 
Image render(); 

class Circle 
 
Num r;    Color col; 
 
Image render() {  
  return circ-img ( r, col ); 
} 

class Rectangle 
 
Num w;    Num h;    Color col; 
 
Image render() { 
  return rect-img ( w, h, col ); 
} 

rotate

class Triangle 
 
Num side1; // … 
 
Image render() { 
  return tri-img ( … ); 
} 



interface Shape 
Image render(); 
Image rotate(); 

class Circle 
 
Num r;    Color col; 
 
Image render() {  
  return circ-img ( r, col ); 
} 
 
Circle rotate() { … } 

class Rectangle 
 
Num w;    Num h;    Color col; 
 
Image render() { 
  return rect-img ( w, h, col ); 
} 
 
Rectangle rotate() { … } 

rotate

class Triangle 
 
Num side1; // … 
 
Image render() { 
  return tri-img ( … ); 
} 
 
Triangle rotate() { … } 



;; A Shape is one of: 
;; - Rectangle 
;; - Circle 
;; Represents: a shape image 

;; render: Shape -> Image 
(define (render sh) 
 (cond 
  [(Rect? sh) (render-rect sh)] 
  [(Circ? sh) (render-circ sh)])) 

;; A Rectangle is a (mk-Rect Num Num Color) 
;; fields are width, height, color 
(struct Rect [w h col]) 
;; A Circle is a (mk-Circ Num Color) 
;; fields are radius and color 
(struct Circ [r col]) 



;; A Shape is one of: 
;; - Rectangle 
;; - Circle 
;; - Triangle 
;; : Represents a shape image 

;; A Rectangle is a (mk-Rect Num Num Color) 
;; fields are width, height, color 
(struct Rect [w h col]) 
;; A Circle is a (mk-Circ Num Color) 
;; fields are radius and color 
(struct Circ [r col]) 
;; A Triangle is a (mk-Tri … ) 
;; fields are … 
(struct Tri [ … ]) 

;; render: Shape -> Image 
(define (render sh) 
 (cond 
  [(Rect? sh) (render-rect sh)] 
  [(Circ? sh) (render-circ sh)])) 



;; A Shape is one of: 
;; - Rectangle 
;; - Circle 
;; - Triangle 
;; : Represents a shape image 

;; render: Shape -> Image 
(define (render sh) 
 (cond 
  [(Rect? sh) (render-rect sh)] 
  [(Circ? sh) (render-circ sh)] 
  [(Tri? sh)  (render-tri sh) ])) 

;; A Rectangle is a (mk-Rect Num Num Color) 
;; fields are width, height, color 
(struct Rect [w h col]) 
;; A Circle is a (mk-Circ Num Color) 
;; fields are radius and color 
(struct Circ [r col]) 
;; A Triangle is a (mk-Tri … ) 
;; fields are … 
(struct Tri [ … ]) 



;; A Shape is one of: 
;; - Rectangle 
;; - Circle 
;; Represents: a shape image 

;; render: Shape -> Image 
(define (render sh) 
 (cond 
  [(Rect? sh) (render-rect sh)] 
  [(Circ? sh) (render-circ sh)])) 

;; A Rectangle is a (mk-Rect Num Num Color) 
;; fields are width, height, color 
(struct Rect [w h col]) 
;; A Circle is a (mk-Circ Num Color) 
;; fields are radius and color 
(struct Circ [r col]) 

;; rotate: Shape -> Shape 
(define (rotate sh) 
 (cond 
  [(Rect? sh) (rotate-rect sh)] 
  [(Circ? sh) (rotate-circ sh)])) 
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• Mixin class

 

•
• RACKET 

• JAVASCRIPT 

• SCALA 

 

• (add-rotate-mixin class-without-rotate)  
=> class-with-rotate 
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(check-equal? (c2f 0) 32) 
(check-equal? (c2f 100) 212) 
(check-equal? (c2f -40) -40) 



•

•

•





•

•

•

Danger, Danger 



“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


Conventional Wisdom: 



― Robert C. Martin,  

Clean Code: A Handbook of Agile Software Craftsmanship 
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Don’t Worry! 





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

cons 

C



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

TEMPLATE?? 



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

TEMPLATE?? 

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

cond 



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

TEMPLATE?? 

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

cond 



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

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

TEMPLATE?? 



;; next-world : ListofBall -> ListofBall 
;; Updates position of each ball by one tick 
(define (next-world lst) 
  (cond  
    [(empty? lst) empty] 
    [else (cons (next-ball (first lst)) 
                (next-world (rest lst)))])) 

;; inc-lst: ListofInt -> ListofInt 
;; Returns list with each element incremented 
(define (inc-lst lst) 
  (cond  
    [(empty? lst) empty] 
    [else (cons (add1 (first lst)) 
                (inc-lst (rest lst)))])) 
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(define (lst-fn1 fn lst) 
  (cond  
    [(empty? lst) empty] 
    [else (cons (fn (first lst)) 
                (lst-fn1 fn (rest lst)))])) 



;; lst-fn1: (?? -> ??) Listof?? -> Listof?? 
;; Applies the given fn to each element of given lst 

(define (lst-fn1 fn lst) 
  (cond  
    [(empty? lst) empty] 
    [else (cons (fn (first lst)) 
                (lst-fn1 fn (rest lst)))])) 



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

;; A ListofBall is one of 
;; - empty 
;; - (cons Ball ListofBall) 
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;; A ListofInt is one of 
;; - empty 
;; - (cons Int ListofInt) 

;; A ListofBall is one of 
;; - empty 
;; - (cons Ball ListofBall) 
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;; A ListofInt is one of 
;; - empty 
;; - (cons Int ListofInt) 

;; A ListofBall is one of 
;; - empty 
;; - (cons Ball ListofBall) 

;; A Listof< > is one of 
;; - empty 
;; - (cons X Listof< >) 
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;; lst-fn1: (X -> Y) Listof<X> -> Listof<Y> 
;; Applies the given fn to each element of given lst 

(define (inc-lst lst) (lst-fn1 add1 lst)) 
(define (next-world lst) (lst-fn1 next-ball lst)) 

(define (lst-fn1 fn lst) 
  (cond  
    [(empty? lst) empty] 
    [else (cons (fn (first lst)) 
                (lst-fn1 fn (rest lst)))])) 



map 

;; map: (X -> Y) Listof<X> -> Listof<Y> 
;; Applies the given fn to each element of given lst 

(define (inc-lst lst) (map add1 lst)) 
(define (next-world lst) (map next-ball lst)) 

(define (map fn lst) 
  (cond  
    [(empty? lst) empty] 
    [else (cons (fn (first lst)) 
                (map fn (rest lst)))])) 
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Don’t Worry! 





•

•

•

•

•



https://sandimetz.com/blog/2016/1/20/the-wrong-abstraction 



https://sandimetz.com/blog/2016/1/20/the-wrong-abstraction 
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https://sandimetz.com/blog/2016/1/20/the-wrong-abstraction 





https://sandimetz.com/blog/2016/1/20/the-wrong-abstraction 

augh 




Don’t Worry! 





Thank you for a great semester! 




