CSCl261 Lecture Questions C++ Functions

This worksheet is for your use during and after lecture. lkmat be collected or graded, but | think you will find it a
useful tool as you learn C++ and study for the exams. Explhiialae answers for the “True or False” questions; in
general, show enough work and provide enough explanatidinetdhis sheet is a useful pre-exam review. | will be
happy to review your answers with you during office-houra,Eimail, or instant messaging.

1. True or FalseCal c%X is a valid C++ function name. If false, state why.

2. True or False: You have not written any user-defined fonstin Labs 1 through 5. If false, name the function or
functions.

3. Write the function definition for a function that returti@tsum ofi nt anddoubl e arguments as a double value.
Call the functiorsi | | y_sum

4. True or False: The compiler must encounter every funtipmtotype or definition before it is used in a program
listing. If false, cite a counter example.

5. True or False: Every user-defined function must have afyjein the same source files its function definition.
If false, cite a counter example.

6. (a) Write a function prototype for your answer to quesBon

(b) Can you write another, equally correct, function prgpet for questior8?

7. Write the function definition for &oi d function that does not accept arguments and does nothing.

(a) Call the functiorBuper Voi d.

(b) Now, write a different function definition for the samei d function that differs by one word.

8. True or False: There are two different techniques for gianmmmer to show that a function does not return a value.
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9. Explain in detail the difference between the two functimototypes below, and what they mean to the program-
merusingthese functions.

int a( int i, string& s ); int b( int&i, string& s );

10. What is avoi d function?

11. Write the prototype for a function that returns a Boolgalue and does not accept any arguments. Call the
functionDeci si onMaker .

12. (a) What limitation does the return value have for a (moind) function that must communicate values back to
its caller?

(b) What mechanism may be used by a function that must conmateimore than one data value back to its
caller?

(c) We have learned another technique that might be used —tisvhia

13. (a) Write a function calle@i r cl eMeasur es that is called with the radius of a circle (ad@ubl e) and calculates the
diameter, circumference, and area for the caller.

(b) In what ways might your classmates’ answers differ frayarng yet still be correct?
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14. Using awhi | e loop, write the function definition fofact ori al , a function that returns an integer, accepts a
single integer argumemrtand returns the value af. Write a simplenai n routine that tests this function.

15. Recall from Calculus Il that the Taylor series expansibh(x) = €* is

OOXn

- |
e Nl

Use your solution for calculating above (questioi4) to write the function definition for
doubl e exp_taylor term double x, int n);

that returns the'™" term of the Taylor series fore
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16. Which of the following will the compiler use to distingti functions by their signatures.

18.

O OVWoK~NO U b~hW

=

A. Function return type

. const -ness of function return type

. The argument types
. The order of argument types

. The argument names

I & m m OO @

The order of argument names
I. Theconst -ness of function arguments

Consider the following snippet of code:

void f( int x, double y );

int f( const string& s, int x );
double f( string& s, int x );
double f( string& s, double y );

int main()
{
const string greeting( "hello" );
string farewell ( "good-bye" );
int i( f( greeting, 3));
f(i, f( farewell, 3.0 ));
return 0;

Consider the following snippet of code:

void f( int& x );

void f( const int& ) const;
bool f( int&);

bool f( double y );

bool f( int );

bool f( double x );

void f( int x );

void f();
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. Theconst -ness of a user-defined class’ member function

. The user-defined class containing a member function

For the following line numbers, determine which functions
are called, and in what order (identify a function by its pro-
totype’s line number).

(a) Linel2

(b) Linel3.

Find the two pairs of functions prototypes with matching
signatures that will cause a compiler error.
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19. Consider the code snippet below to answer the questidhs Eght.

4 [int add two( int a, int& b ) (a) Does this snippetrepresent function composition? On
5 |1 - which lines?

6 b -= 1;

; ?e:;ri’ a+ b (b) How manytimes is lin8traversed by the CPU? What
9 |} ' are the values cf andb each time?
10

11 |int add_three( int a, int&b, int c)

12§ (c) What is printed byrai n() ?

13 return add_two( add_two( a, b ), ¢ );

14 |}

15

16 |int main()

17 |{

18 int a = 10;

19 int b = 20;

20 int ¢ = 0;

21

22 cout << add_three( a, b, ¢ ) << "

23 cout << a << " " << b << " " << ¢

24 cout << endl ;

25

26 return 0;

27 |}
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20. Below is a snippet of C++ source from a file namegps. cxx, and below that is an error listing generated during
a build attempt. Use the space at the right to explain howdle enay be changed to resolve each error message.

1 [#include <string>

2 |#include <cmath>

3 |using namespace std;

4

5 1int f( int a)

6

7 |string g( double f );

8

9 |void h( int m string& n)
10 |{

11 return;

12 |}

13

14 |int main()

15 |{

16 doubl e product = j();
17 string text( "abc" );
18 int result;

19 doubl e product_string;
20

21 product _string = g( product );
22

23 result = h( f( A )+h(0, text), "xyz" );
24

25 return O;

26 |}

27

28 |double j( void )

29 |{

30 return acos(-1)*exp(1);
31 |}

32

33 |double f( int a)

34 |{

35 return j() + a;

36 |}

ERRORLISTING
oops. cxx:16: error: 'j' was not declared in this scope
oops. cxx:21: error: cannot convert string to double
oops.cxx:23: error: void value not ignored as it ought to be
oops.cxx:33: error: new declaration 'double f(int)’ anbiguates old declaration
undefined reference: string ::g( double )
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21.

22.

23.

24.

25.

Beginning with question 21, different functions for you to write are described, eacimg@rrays in a slightly
different and increasing complex way. | have not attempdegrbvide space for the answers. Use an additional
piece of paper, or better yet, a computer where you can testsaution’s correctness. The solutions for all of
these excercises are provided in one location at the enceafdiution PDF. | will also provide a simple testing
program for download (semy course website) so that you can easily test the correctiigssipcode.

In statistics, the mean or average value of a setdafta points is the defined by:

X= X

Sl
]

Write a C++ function, namedver age, that accepts two arguments:canst array of doubles, and a constant
integer representing the number of elements in the douldg.afFhe function should retusn

Write a void function that accepts six argumentso®st i nt array of data, aeonst int size argument for
the array, annt argument namedal ue, and twoi nt s passed by reference nama@r andf ar. The function
should place into theear andf ar the element offset of the array valoearestval ue, and the element offset of
the valuefarthestfromval ue.

Forinstance: if the argumentis passed an gfrdy 13, 5, 8, 21, 2, 13, 3 } withval ue 6, it should place
into near the element offset of the element value 5, and freio the element offset of the element value 21.

The Fibonacci sequence is given by:
aa=a=1 a=a1ta-

This sequence of numbers has a long history of study in betirthematicaland biological world® Now it's
time to study them in the wonderful world of C++ arrays. Watéunction, aptly nametli bonacci that accepts
an array of integers and a constant argument specifyingzb@tthe arrayf i bonacci should initialize the array
with as many terms of the Fibonacci sequence as it will hold.

Recall from Calculus Il that all our favorite trigonomefunctions have associatedseries (remember the names
MacLaurin and Taylor?), for instance:

X3 X5 X7 g N X2n+1
NX=X— — 4+ — —— 4. = 1=
six=x—gtg -t 2 Y e

(a) Write a void function namesi ne_t er ns that accepts a nocenst doubl e array (call itt er ns), a constant
si ze argument for the array, anddaubl e variable named. The function should place intcer s the first
si ze terms of the MacLaurin series of sin

(b) Calculus Il also introduced theh partial sun, of anc-seriesy ? ; & as simply the sum of the firstterms:

s

Now write the functiorsi ne_suns that accepts all the same arguments as ingastwell as a second non-
const doubl e array nameduns. si ne_suns should first callsi ne_t er ns, and then calculate the partial
sums of the terms and place their values B1tos. si ne_sunms should return th&; ;¢ partial sum.

In mathematics, matrixis ap x p grid of real (J) or complex J + ) numbers. Each element of a matrix A is
denoted byg;; wherei andj are the row and colummumbersrespectively. Théransposeof a matrix A is A it

is a matrix with A’'s elements reflected across the main upgfete lower-right diagonal. These examples show
the case fop = 3.

Lt is connected to the golden ratio in an incredibly elegaay.w

2The minimal packing pattern of sunflower seeds, the turngiaige's of sea shells, ...
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ajl a2 ais ajl ag1 asi
A= | axn axp az AT = | ap axp ax
az1 as2 ass a3 a3 as3

More succinctIyA} = Ajj. Write a C++ void functiort r anspose that works on square matrices (the number of
rows is equal to the number of columns) with a maximum din@msif MAXP. The matrix should be represented

in C++ by aMAXPx MAXP double array.t r anspose should accept the array data, and a single constant integral
parametep (1 <p<MAXP) representing the size of the input arralyanspose should turn the array argumentinto

its transpose, this is called taking the transpoggace

26. In mathematics, a vectaris a one dimensional array of numbers, typically visualiaaitically”.
Vectors may multiply arrays (on the array’s right-hand sated the result is another vector. We write the following
for the p = 3 case in mathematics:

a1 a2 a3 X1 a11X1 + a1oX2 + a13x3
Ax = | ap azp a3 Xo | = | ap1X1+agoXe + ax3x3
az1 azz ass X3 az1X1 + azoXe + azsxs

Note that the product A is another vector of sizp, each element of which is the sumpproducts. The size, or
dimension, ofe must agree with the number of columns irfA.

Vectors in C++ are typically represented bydrrays. Complete the C++ void function below. should calculate
the product Ac for any arbitrary 1< p <MAXP.

void Ax( const double A[ MAXP][ MAXP], const double x[],
doubl e product[], const int p )

3For purposes of this worksheet, we are only interested iarsgumatrices. So the dimensionafwill also equal the number of rows in A. But
this is not the general mathematical case! In general, @vecdf dimensionn may multiply any matrix with dimension® x n, resulting in a new
vectory that ism dimensional (the number of rows of A), and each componemtisfthe sum of products.
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