CS3733-B00: Software Engineering
MzSchemedProgrammingexercises

Theseexercisesaremeantto give you practicein datamodelingandMzSchemeprogramming Most of the problems
shouldbe similar to onesyou have written in previous programmingclassesr experience.lf any of the problems
other than the last one are beyond your prior programming experience (in any language), you might not be
ready to takethis class!

Notethatalmostnoneof theseprogramsrequire assignmenbperators, suchasset! or set-car!. Your goal istowrite
these programswith as few assignment operatorsas possible! You shouldbeableto doall but problem6b without
assignmenbperators.

1. Programduple which consumesnumbem andanitemx andproduces list consistingof n copiesof x.

;; Examples

> (duple2 3)

(33)

> (duple4 ’'(ho ho))

((ho ho) (ho ho) (ho ho) (ho ho))

2. Programinvert, which consumesa list of two-elementlists and producesa list with eachtwo-elementlist
reversed.

;; Examples
> (invert’((al) (a2) (b 1) (b 2))
(1a)(2a) (1b) (2b))

3. Programswapperwhich consumegwo itemsanda list and returnsthe samelist asthe original but with all
occurrencesf thefirstitemreplacedwith the secondandvice-versa.

;; Examples

> (swappera’d’(abcd))
(dbca)

> (swappera’d’(ad () cd))
(da()ca)

> (swapperx'y'((x) y (z (x))))
((y) x(z(¥))

4. Programmeigesort which consumeswo lists of numbersandreturnsthelist sortedin ascendingrder Usea
helperfunctionmeige which consumeswo lists sortedin ascendingrderandreturnsasortedist of all numbers
in thetwo inputlists.

;; Examples

> (mege’(14)’(128))

(112458)

> (meige'(35 62 81 90 91) ’(3 83 85 90))
(33562818385909091)

> (megesort’(825 2 3))

(22358)

5. A setof shapescontainscircles (definedby centerpoint and radius), rectangleqdefinedby top-left corner
width, andheight),andsquaregdefinedby top-left cornerandwidth).

Write thefollowing programsover shapes:



(a) area, whichconsumes shapeandreturnsits area

(b) translate which consumes shapeanda number(the x-offset) andreturnsa shapewith the samedimen-
sionsastheoriginal, but movedhorizontallyby the x-offset.

6. A gradebookcontainscertaininformationfor eachstudent:name,id number anda list of numericscoreson
homevork assignments.
Write thefollowing programsover gradebooks:

(a) total-points which consumesa studentnameand a gradebookand returnsthe total homevork points
earnedby thestudentsofar.

(b) add-grade which consumes studenthame,a homewvork grade,anda gradebookand addsthe gradeto
thegradebookor thenamedstudent.

Without editing arny of your previous codefor this problem,adda classyear (freshmangtc) for eachstudent
andwrite a programgrade-warningwhich consumes gradeboolanda classyearandproducesa list of names
of all studentsn thatyearwho have fewerthan50 homewvork points.

7. A binarytreeis atreein which eachnodecontainsa numberandaccessoro (up to) two othernodes(left and
right). A binarysearchreeis a binarytreewith the following property:at eachnodeof thetree,the numberat
thatnodemustbe largerthanor equalto the numbersn all nodesaccessiblalown the left branchandsmaller
thanor equalto all nodesaccessibl@own theright branch.

Write thefollowing programsover binary (search)}rees:
(a) bst? which consumes binary tree andreturnsa booleanindicatingwhetherthe treeis a binary search
tree.
(b) bst-oder, whichconsumes binarysearchreeandreturnsanorderedist of all numbersstoredin thetree.
(c) bst-add which consumes binary searchireeanda numberandreturnsa binary searchireethatcontains
thenew numberandall of thenumberghatwerein theoriginal tree.

8. A file systentonsistof filesorganizednto potentiallynestedsubdirectorieskor thisproblem we areinterested
in storingthe name size,andcontentsof eachfile, andthe nameandcontentgfiles andsubdirectoriespf each
directory

Write thefollowing programsover filesystems:

(a) total-size which consumes filesystemandreturnsthetotal sizeof all filesin thefilesystem.

(b) contains-file?which consumes filesystemanda file nameandreturnsa booleanindicatingwhetherthe
filesystemcontainghe givenfile.



