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1. (Iostream error handling.) In theprogramof lecturenotespage6.5,wehavea program
thatrepeatedlyreadin threenumbersandcall do_work(). Theprogramrecoversin caseof
errors.However, theinput isnotprocessedin astrictly line-orientedway. If a linecontains
morethan3numbers,theextraonesareconsideredasin thenext line. If alinecontainsless
than3numbers,thenthenumbersin thenext line is usedasthesecondor third number.

Modify theprogramto performstrictly line-orientedinput. In caseif a line containsonly
oneor two numbers,a warningmessage“Line x: Error: Not enougharguments”should
bewrittento thecerr stream,anddo_work shouldnotbecalled. In caseif a line contains
somenon-spacecharactersafter the third number, a warningmessage“Line x: Warning:
extracharactersignored”shouldbewrittento thecerr stream,anddo_work shouldstill be
called. Linescontainingonly white-spacesshouldbeignored.Makesurethattheprogram
still handlesall theothererrors.

2. (Exceptions.) (Adapted from The C++ ProgrammingLanguage3rd edition, 8.5[5])
Considerthefollowing program.

#include <iostream>
using namespace std;
void f (int), g(int);

void f (int n) {
if (n > 10000||n ≤ 2)

throw 0;
g(2*n−1);

}

void g(int n) {
if (n > 10000)

throw 0;
f (3*n−5);

}

int main() {
int a;
cin >> a;
f (a);

}
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Theprogramconsistsof twofunctionsf andgcallingeachother.At somepointanexception
(0)will bethrown. Modify theprogramsothatit printsoutwhichfunctionisinitially throw-
ingexceptionandthenumberof timesthatfunctioniscalledrecursivelybeforethrowingthe
exception.For example,if wetype1,theprogramshouldprint f throws at depth 1.
You areonly allowedto makethe following changes:

• Addingnew classesfor exceptionthrowing,
• Modifying thethrow statementto throw objectsof theseclasses,
• Addingexceptionhandlers.

Don’t changethe program in any other way.

3. (Inlining .) Considerthefollowing program:

#include <iostream>
usingnamespacestd;

int f (int x, int y) {
return x*x + y*y;

}

int main() {
int a, b;
cin >> a >> b;
int c = f (a, b);
cout << c << endl;
return 0;

}

a. Compiletheprogramwith thecompilationflag -O2 -g underLinux, anddisassemble
f andmain within thedebugger. Whatis thesizeof codeneededto call thefunction
f? Whatisthesizeof codeneededfor thefunctionf itself? (Thesenumberarehighly
dependenton how you interpretthecode. Any reasonableinterpretationis accepted.
Rememberto describehow yougetthenumbers.)

b. Changethefunctionf toaninline function,andrepeattheabovestep.Whatis thesize
of codeneededto embed(i.e.,inline) thefunctioninto thecaller?

c. Let x denotethenumberof timestheprogramcallsf, andassumethatthefunctionf
neednot begeneratedif we inline thefunction. For whatrangeof x will thesizeof
programnot increasedby inlining f?

d. In practice,sometimesthesizeof theprogramwill not increaseevenif thenumberof
callsis outsidetherangeyouansweredabove. Why?

e. Explainwhy thedesignerof C++think thatputtinga functionin a classsignifiesthat
thelibrary writer wantsthecodeto beinlined.

4. (Dependenciesin makefiles.)



- 3 -

In practice,the dependency generationschemein page9.10 of the lecturenotesis sel-
domused,sinceit generatestoo many files in thedirectory. But thereis onemorefunda-
mentalproblemwith the scheme:the dependency is not correctlyupdatedwhenheader
fileschange.

a. Useoneexampleto illustratetheproblem. In theexample,show thechangemadeto
theheaderfile andthechangeof dependencies.Explainwhy thedependency is not
updatedcorrectly.

b. Most real-world projectshave insteada Makefile rule, typically calleddepend, that
createsor updateafile (e.g.,.depend) containingall thedependencies.Sowhenever
thedeveloperchangestheheaderfile, they run make depend beforemake. Rewrite
theMakefile in page9.10to usethisscheme.

5. (CVS.) By readingthe CVS manualand trying the commandsout, explain how to do
thefollowing tasks.Write down in sequenceall commandsthatareneeded.In all cases,
assumethat therepositoryis alreadymade,you have alreadysetthevariableCVSROOT,
therepositoryhasa directorycalledxyproj,youalreadyhavea workingdirectorywith the
samename,theworkingdirectoryis checkedoutat thelatestversionin therepository, and
youareat therootof theworkingdirectory.

a. Createabranchof themostupdatedversion,calledtrimmed,whichhasthefile test.in
of theprojectremoved. Switchbackto themaintrunkafterthat.

b. Findthedifferencesbetweenthecopy of thefile gui.cc in thecurrentdirectoryandthe
versionwith tagrel-0-7.

c. Revert the file gui.cc, which is currentlyat version1.6, to the copy at version1.4.
Checkin thefile asversion1.7.

d. Updatethewholedirectorywith modificationsmadefrom otherdevelopers,creating
new directoriesif otherdevelopershaveaddthemto therepository.


