Solutions       --Christopher Hirsch—

-send mistakes to chirsch@uclink4.berkeley.edu 

General

;;(1) square-corner

(i) Draw it

(ii) 85

(iii)

(define (square-corner Cx Cy r level)

  (if (= level 1)

      (draw-square Cx Cy r)

      (let ((xL (- Cx (* 3/2 r))

            (xR (+ Cx (* 3/2 r))

            (yU (* 3/2 Cy))

            (yD (* 3/2 (- Cy))))

        (draw-square Cx Cy r)

        (square-corner xL yU (/ r 2) (- level 1))

        (square-corner xL yD (/ r 2) (- level 1))

        (square-corner xR yU (/ r 2) (- level 1))

        (square-corner xR yD (/ r 2) (- level 1)))))

;;(2a) frog

(i)  Circle ‘a’

(ii) Underline ‘b’, ‘e’, ‘f’, and ‘g’

(iii) 

(define frog (make-node 'a (list (make-leaf 'b)

             (make-node 'c 

                        (list (make-node 'd (make-leaves '(e f)))

                              (make-leaf 'g))))))

(iv) (datum (cadr (children (car (children (cadr (children frog)))))))

;;(2b) greatest-depth

(define (greatest-depth tree)

  (if (leaf? tree)

       1


(reduce max 

              (map (lambda (child) (+ 1 (greatest-depth child)))

                   (children tree)))))

;;(3) weird

(i) Words and any list (including deep lists) that contain only words and lists (ii) Same as (i)

(iii) Nothing!  It returns arg unchanged.

;;(4) foo

(define (foo n)

  (if (= n 0)

      (list '())

      (cons (foo (- n 1))

            (foo (- n 1)))))

(i) 

--> ((()) ())

(ii)  

--> draw it

(iii)  

--> 63 (twice the number for the (n ​- 1 case) plus 1

;;(5) Quickies

(i)      --> DAV  ‘3 4) is not a legal forest ; 3 and 4 not trees

(ii)     --> Error: Op not a proc

(iii)    --> ((((1 2 3)) ((4 5 6))))

(iv)     --> (c h r i s)

(v)     --> ((cat) () frog)

(vi)    --> proc

(vii)   --> 1

(viii)  --> DAV list-ref takes a list, not a sent as returned by every

(ix)    --> Error: Num expected ; NOT 4!

Hodgepodge

;;(1) Sybase

(i)

--> (draw-lineP P1 P2)

--> (draw-arcP P1 P2)

--> (sybase Pup Pmid (- n 1))

(ii)

--> Psw Pse 6

;;(2) what

(i)

--> 76

(ii)the what function returns largest leaf datum (leaf-max, not tree-max)

;;(3) dog

(i)

at

catend

(ii)

ne

onedoneend

(iii)

ne

onedonedone (same side-effects as ii, just diff RV)

;;(4) More Quickie Action

(i)    --> Error: Num expected

(ii)   --> (3 6 7 + 5)

(iii)  --> #t

(iv)   --> (-1 -2 -3 -4)

(v)    --> ((frog cat) 5 6)

(vi)   --> DAV count can only be used with ws (should use length w/ Ls)

(vii)  --> (4 4 4) ;(NOTE map can take mult lists of same length)

(viii) --> 7

(ix)   --> Error: Invalid arg to WORD (mice and men)                         

405 Soda (Car-cdr and B&P)

Car-Cdr Recursion

;;(1) deep-all

(define (deep-all pred L)

  (cond ((null? L) #t)

        ((list? (car L))

         (and (deep-all pred (car L))

              (deep-all pred (cdr L))))

        (else

         (and (pred (car L))

              (deep-all pred (cdr L))))))

;;(2) unknown

(i)

--> (2 3 2 3 4 4)

(ii) 

--> flat nums, rids rests

;;(3) deeper-reverse

(define (deeper-reverse L)

  (cond ((null? L) L)

        ((and (not (word? L)) (not (list? L))) L)

        ((word? (car L))

         (append (deeper-reverse (cdr L))

                 (list (accumulate (lambda (x y) (word y x)) 

                       (car L)))))

        (else (append (deeper-reverse (cdr L))

                      (list (deeper-reverse (car L)))))))

OR

(define (deeper-reverse-atomic L)

  (cond ((null? L) L)

        ((and (not (list? L)) (not (word? L))) L)

        ((word? L) (accumulate (lambda (x y) (word y x)) L))

        (else (append (deeper-reverse-atomic (cdr L))

                      (list (deeper-reverse-atomic 

                              (car L)))))))

;;(4) find

(define (find elm l) 
  (f-help elm l 0)) 


(define (f-help elm l n) 
  (cond ((equal? elm l) n) 
        ((null? l) 0) 
        ((word? l) 0) 
        (else (+ (f-help elm (car l) (+ 1 n)) 
                 (f-help elm (cdr l) n)))))

;;(5) mystery

(i)

--> ((doggy) ate ((1)) yum)

(ii) mystery removes all instances of unknown from L

Box-and-Pointer  

;;(1) frog

--> ((1 "" ""))

(ii)

--> B&P for ((dog (og (g "" ""))))

(iii)

--> 24

;;(2) mystery

(i)   --> ((() ()) ())

(ii)  --> draw it
(iii) --> 100 rows by 100 columns (a filled in square)

306 Soda (Trees and I/O)
Trees

;;(1) sum-non-leaves

(define (sum-non-leaves tree)

  (if (leaf? tree)

      0

      (+ (datum tree) 

         (reduce + (map sum-non-leaves (children tree))))))

;;(2) smallest-sum-path

(define (smallest-sum-path tree) 

  (if (leaf? tree) 

      (datum tree) 

      (reduce min 

              (map (lambda (child) (+ (datum tree)     

                                      (smallest-sum-path child)))       

                   (children tree)))))

;;(3) evens-product

(define (evens-product tree)

  (collapse-tree

   *

   (map-tree even-numberify tree)))

(define (map-tree fn tree)

  (make-node (fn (datum tree))

             (map (lambda (t) (map-tree fn t))

                  (children tree))))

(define (even-numberify datum)

  (if (and (number? datum) (even? datum))

      datum

      1))

I/O

;;(1) kitty

(i)

birdfish

(bird)

(ii)

birdbirdfish

birdcat

(iii)

bird ______ 21

cat  ______ 1

fish ______ 10

(iv) 

11

for even n (+ 1 (/n 2)) lines are printed

;;(2) moose

(i)

cat

done

(ii)

cat 

done
done

;;(3) cat

(i)

--> fishfish6

(ii)

--> fish
    fishfishhead

(iii)

fish______     20

head______      0

5   ______      0

6   ______      1

(iv)

--> 1 (the number 6)

A More Involved Problem (knapsacks)

(i)

(define (add-item piles number index)

  (if (= index 1)

      (cons (- (car piles) number) (cdr piles))

      (cons (car piles)

            (add-item (cdr piles) number (- index 1)))))

(ii)

(define (ai2 piles number index)

  (cons (- (car piles) (if (= index 1) number 0))

        ((lambda (x) (if (= index 1) x (ai2 x number (- index 1))))

         (cdr piles))))

(iii)

-for solutions to part iii, e-mail Kurt Meinz at kurtm@mail.com
