
SIXTH QUIZ
You have 15 minutes from the start of class to complete this quiz.  Read the problems with care; work with 
deliberate speed.  Don’t give us more than we ask for.  The usual instructions apply.  Good luck!

Problem 1  (16 points)

We’ll use new-rrant structures with menus, as in last week’s lab, but we’ll just call the structure rrant to save 
you some writing: (define-struct rrant (name cuisine phone menu)) where the name, cuisine, and 
phone are strings and the menu is a list of dishes—(define-struct dish (name price))—where name is a 
string and price is a number.

On this quiz, we do not expect you to use map, filter, or foldr, but you may use them if you’re confident 
enough to let your score depend on it.  If it’s appropriate in the definition of a function on this quiz to use a 
function previously defined on this quiz, we expect you to do that (for full credit) rather than duplicating the 
code defining the function.

(a)  (4 points)  Define the function menu-contains? as described below.

;; menu-contains?:  list-of-dish  string  ->  boolean
;; Return true if the string is the name of a dish on the list
(define menu-contains?
  (lambda (M s)
    (cond
      ((empty? M) false)
      ((string=? s (dish-name (first M))) true)
      (else (menu-contains? (rest M) s)))))
  
SCORING:  1/2 point for empty case returning false

1/2 point for an attempt to compare s with something including (first M); 1/2 point for correct selection  of dish-name; 1/2 
point for returning true if it matches.  (equal? or string=? are fine)

1 point for calling menu-contains on (rest M) in non-match case;  1/2 for non-match case completely correct.

1/2 point for everything else correct

(b)  (3 points)  Define the function rrant-serves? as described below.

;; rrant-serves?:  rrant  string  ->  boolean
;; Return true if the rrant serves a dish with the given name
(define rrant-serves?
  (lambda (R s)
    (menu-contains? (rrant-menu R) s)))
SCORING:  1 point for calling menu-contains? (1/2 for any call; 1/2 for correct number of args and menu-contains being outer-
most call in body);  1 point for (rrant-menu R) as arg to menu-contains? (1/2 point for any attempt to select some field from 
the argument, so long as the field has something to do with the menu---”menu” “dish” “dishlist” “dishname”; 1/2 point for 
correct selection of menu); 1 point for everything else correct.

(c)  (5 points)  Define the function rrants-serving as described below. 

;; rrants-serving:  list-of-rrant  string  ->  list-of-rrant
;; Return a list of the rrants in the input list that serve a dish with the given name
(define rrants-serving      ;SCORING: 1/2 point for empty case; 
  (lambda (L s)             ;    2.5 for matching case:  1 point for correct test (partial OK); 
    (cond                                                            ;           1 point for (cons … (first L) … (rrants-serving? … (rest L) …), partial OK;
      ((empty? L) empty)                                 ;          1/2 point for everything else in this case correct
      ((rrant-serves? (first L) s) (cons (first L) (rrants-serving (rest L) s)))
      (else (rrants-serving (rest L) s)))))
; 1.5 for non-matching case: 1/2 for any call to rrants-serving; 1/2 for (rest L) as argument; 1/2 for everything else correct
; 1/2 point for everything else correct
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(d)  (4 points)  Complete the definition of the function average-price-of-dish as described below; each 
blank should contain one constant or name.  In your definition you may use the function sum-prices-of-
dish as described below; you don’t have to define it.

;; sum-prices-of-dish:  list-of-rrant  string  ->  number
;; The string names a dish; return sum of prices for that dish at all rrants on list

;; average-price-of-dish:  list-of-rrant  string  ->  number
;; The string names a dish; return the average price of that dish at the rrants
;; on the list that serve that dish.
(define average-price-of-dish
  (lambda (L s)  ; LINE BELOW: rrants-serving L s       SCORING:  1/2 point per blank.
    (local ((define selected-rrants (_______________  _______________  _______________)))
; LINE BELOW: (/ (sum-prices-of-dish selected-rrants s)
      (_________________ (_________________ selected-rrants _________________)
; LINE BELOW:  (length selected-rrants)
                         (_________________  _________________)))))

Problem 2  (4 points)

Suppose we a binary tree with nodes defined as (define-struct node (value left right)), where the 
value field is a rrant as defined above.  Complete the definition of count-rrants-serving below; each 
blank should contain one constant or name.

;; count-rrants-serving:  BT-of-rrant  string   ->  number
;; Return the number of rrants in the tree that serve the specified dish
(define count-rrants-serving
  (lambda (T s)
    (cond
      ((empty? T) _______________)
;      ((empty? T) 0)
      (else (_______________
;      (else (+
               (_______________ (_______________ T) s)
;                 (count-rrants-serving (node-left T) s)
          (cond
;            (cond
                  ((_______________ (node-value T) s) 1)
;                    ((rrant-serves? (node-value T) s) 1)
                  (else 0))
;                    (else 0))
               (_______________ (_______________ T) s))))))
;                (count-rrants-serving (node-right T) s))))))
SCORING:  1/2 point per blank, except rrant-serves? counts as 1.
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