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Question 1
Part A (15 marks)
Give the output generated by the following program:

#include <stdio.h>
#include <math.h>
#define TEST 8

#define WEST 4.6

int main()

{

int i=0, j=4, k=20, m;
float a=3.7, b=10.5, x;

/* a) ¥/ x=10.12;

/¥ b) */ m=b*2;

/* ¢) */ x=sqrt(pow(8,j/(TEST-1)));
/* d) */ m=a+b;

/* e) */ m=(int)a+b;

/*£) */ m=TEST%(int)yWEST+1;
/* @) * i=1%(+1);

/* h) */ m=j/k;

/*1) */ x=j/(TEST*2);,

/*73) */ x=tan(i-=1);

/* k) */ i=TEST*WEST;

/*1) */ bl/=j;

/* m) */ a=i*k;

printf("a) %f\n", x);
printf("b) %d\n", m);
printf("c) %f\n", x);
printf("d) %d\n", m);
printf("e) %d\n", m);
printf("f) %d\n", m);
printf("g) %d\n", 1);
printf("h) %d\n", m);
printf("i) %f\n", x);
printf("j) %f\n", x);
printf("k) %d\n", 1);
printf("l) %f\n", b);
printf("m) %f\n", a);

return O;

};

Solution:

21

........................................................ 1 . ARABEA
....................................................... 14
e> 13

....................................................... i> 9.6
i> B.ARBBEA
....................................................... 36
....................................................... 2 .625806808
720.886000
resz any key to continue . . .
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Question 1 Part B (5 marks)

What does the following code segment display? Use each of these inputs: 345, 82, 6. Then give
the output of the code.

printf(“\n Enter a positive integer “);
scanf(“%d, &num);
do{
printf(“%d *, num % 10);
num /= 10;
}while (num > 0);
printf(‘\n”);

Solution:

Enter a positive integer 345
5 4 3

Enter a positive integer 82
2 8

Enter a positive integer 6
6
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Question 3 (20 marks, 2 marks each part)

Answer each of the following. Assume that single-precision floating-point numbers are stored in
4 bytes, and that the starting address of the array is at location 1002500 in memory. Each part of
the exercise should use the result of previous parts where appropriate.

A) Declare an array of type float called numbers with 10 elements and initialize the elements to
the values 0.0, 1.1,2.2,3.3, ........... 9.9. Assume the symbolic constant SIZE has been
defined as 10.

Solution:

float number[SIZE] = {0.0, 1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7, 8.8, 9.9};

B) Declare a pointer nPtr that points to an object of type float
Solution:

float *nPtr;

C) Print the elements of array numbers using array subscript notation. Use a for structure and
assume an integer control i has been declared. Print each number with 1 position of precision
to the right of the decimal point.

Solution:

for (i=0;1< SIZE; i++)
printf( “% .1f , numbers|[ i |);

D) Give two separate statements that assign the starting address of array numbers to the pointer
variable nPtr.
Solution:

nPtr = numbers;

nPtr = &numbers| O |;

E) Print the elements of array numbers using pointer/offset notation with the pointer nPtr.
Solution:

for (1=0;1< SIZE; i++)
printf( “%.1f «, *(nPtr + 1))
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F) Print the elements of array numbers using pointer/offset notation with the array name as the
pointer.
Solution:

for (1=0;1<SIZE; i++)
printf( “%.1f , *( numbers + 1 ));

g) Print the elements of array numbers by subscripting pointer nPtr.
Solution:

for (1=0;1 < SIZE; i++)
printf( “%.1f “, nPtr[i]);

h) Refer to element 4 of array numbers using array subscript notation, pointer/offset notation
with array name as the pointer, pointer subscript notation with nPtr and pointer/offset
notation with nPtr.

Solution:

numbers| 4 ]
*(numbers + 4)
nPtr[ 4 ]
*(nPtr+4)

I) Assuming that nPtr points to the beginning of array numbers, what address is referenced by
nPtr + 8?7 What is stored in that location?

Solution:

The address 1s 1002500 + 8 * 4 = 1002532. The value is 8.8

J) Assume nPtr points to numbers [5], what address is referenced by nPtr - =4. What is the
value stored at that location?
Solution:

The address of numbers[ 5 ] is 1002500 + 5 * 4 = 1002520

The address of nPtr - =4 is 1002520 -4 * 4 = 1002504

The values at that location is 1.1
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Question 3
Part A (17 marks)
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For the following code, you may assume that a, b, aPtr and bPtr are located respectively at
addresses 1000, 2000, 3000 and 4000, and that sizeof (int) yields 4. Give in the boxes
shown below, the output generated by each of the following programs.

#include <stdio.h>

void fcn(int , int *);

int main ()

{

int a=2,
b=4,

*aPtr=&a,
*bPtr=&b;

printf ("%u\n", &aPtr) ;
printf ("%u\n", &b);
fcn(a, bPtr);
printf ("%
printf ("
return (0

}

d\n", b);
d\n", a);

14

— oo

void fcn(int z, int *Ptr)

{
*Ptr=z * ++ (*Ptr);
printf ("%d\n", Ptr);
printf ("sd\n", 2z);

}

#include <stdio.h>

void fun (int *);
int main ()

{

int b, *bPtr=&b;
b=10;

printf ("$u\n", bPtr);
printf ("$d\n", Db);
fun (bPtr) ;

printf ("$d\n", b);

return(0);
}
void fun(int *y)
{
ry=*y-4;
y=y-4;
printf ("$d\n",sizeof (int));
printf ("su\n", v);
}

#include <stdio.h>

#define M 3
#define N 2
void fecn(int, int[][N], int¥*);
int main ()

{
int b[M] [N]={2}, i, 3J;

fen(b[1][1], b, &b[2][1]);

for (i=0; i<M; 1i++)
{
for (j=0; j<=N-1; J++)
printf("sd ", bl[il[j]);
printf ("\n");
}
return(0);
}
void fcn (int x, int
*Z)
{
int k;
for (k=4; k>1;
*(z-k)=25;
for (k=0; k<N; k++)
yvIx] [k]l=x+1;
y[2][1]=30;

int y[][N],

k=)

x=40;
}
Answer:
3000 2000 11
2000 10 25 25
2000 4 0 30
2 1884
10 6

2
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Question 3
Part B (8 marks)
Give the output generated by the following program:

#include <stdio.h>

#include <stdlib.h>

int Fonctionl (int x, int vy);
int main()

{

int i, 3j;

for (i=0; i<=3;i++)

{

for (j=0; J<3-1i;j++)
printf ("*");

printf ("%d*",Fonctionl (i, j));

printf ("\n");
}

system ("PAUSE") ;
return 0;

}

int Fonctionl (int x, int y)
{
if ((x < 0) [ (y < 0))
return(x-y);
else return (Fonctionl(x-1,y)+Fonctionl (x,y-1));

}

Answer :
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Question 4 (25 marks)
Problem Solving: Hardware store inventory

Review the first two steps of the software report provided (this page and next one), and complete
Steps 3 and 4 according to the instructions provided.

Step 1 — Statement of the problem.
Design a program that determines the items of a hardware store to be ordered. We keep an
inventory that includes the following information about each item.

a) Identification number of item

b) Name of item

¢) Price of item

d) Available quantity of item

e) Stock of security of item
The stock of security of an item is the minimal quantity of this item that must be available to
meet the requirements of the customers.
Your program should read in one item at a time from a file called items.txt, and store the
item attributes (number of item, name, price, available quantity and stock of security) in an array
of structures called items . To simplify we suppose that there are exactly five items.
The program should use the array items to output the items that must be ordered. These are
the items whose available quantity falls below their stock of security.
Finally, the program proceeds by giving the number and the price of the most expensive item.
Step 2 — Collection of Information and Input and Qutput Description
In the main function, the program reads 5 items from the file items . txt and stores them in the
array items. For each item, the main function reads from the file the number, the name, the
price, the available quantity, and the stock of security.
The number, the name, the price, the available quantity, and the stock of security are entered as
an element of a local variable, items, of the main function. items 1is an array of one
dimension, sizeS5, type t ype_item defined as follows:
typedef struct{
int number;
char name[20];
double price;
double quantity;
double gty_sec;} type_item;

The main function continues by calling a function Order() that displays the attributes of the items
that are to be ordered.

The main function ends by calling a function MaxPrice() that computes the number of the most
expensive item and its corresponding price.

The Order()function has the following prototype:

void Order (type_item items[], int size);
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This function displays the attributes of all the items available in quantities less than their stock of
security. The first parameter is the array items[]. The second parameter is the size of the
array items[].

The MaxPrice () function has the following prototype:
int MaxPrice(double * price, type_item items[], int size);

This function MaxPrice () computes and returns the number of the most expensive item of
items [] (the second parameter ). If the maximum price appears more than once in items|[],
MaxPrice() returns the number of the most expensive item that appears first. The third parameter
is the size of the array items[] . The first parameter is a pointer to the price of the most
expensive item.

The following window shows an example of a possible output of the requested program:

g ChlUsershrachid\Documents\Untitledl.exe |ﬂ‘ﬁ

Mumber of item: 1

Mame of item: Electric_Sander

Price of item: 57.930000

Quantity of item: 7.80000A

Stock of security of item: 10.000808

Mumbeyr of item: 2

Mame of item: Hammewr

Price of item: 11.9788008

Quantity of item: 76.0080008

Stock of security of item: 58.000008

Mumber of item: 3

Mame of item: Jig_saw

Price of item: 11.8808080H00

Quantity of item: 21 ._000008

Stock of security of item: 10.6000RAA

Mumber of item: 4

Mame of item: Lawn_mower

Price of item: 79.588000

Quantity of item: 3.00080048

Stock of security of item: 5.800080

of item: 5
Mame of item: Power_sauw
Price of item: 88._330000
Quantity of item: 15.808060
Stock of security of item: 10.000808

The items to order:

Mumber of item: 1

Mame of item: Electric_Sander
Quantity of item: 7._000000

Stock of security of item: 10.6000PRAA

Mumber of item: 4

Mame of item: Lawn_mower

Quantity of item: 3J._00000O

Stock of security of item: 5.80008A

The number of the item with the higher price
The higher price is:88_.879997
Press any key to continue . . . _
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Step 3:
a) Test Cases (4 marks):
Give two different test cases of the function MaxPrice ()

Answer:

Test casel:
Items[0].number=1
Items[O].price=43.5
Items[1].number=2
Items[ 1].price=50
Items[2].number=3
Items[2].price=60
Items[3].number=4
Items[3].price=20
Items[4].number=5
Items[4].price=60

Returned value:3
Maximum price:60

Test case2:
Items[0].number=1
Items[O].price=67
Items[1].number=2
Items[1].price=70
Items[2].number=3
Items[2].price=50
Items[3].number=4
Items[3].price=12
Items[4].number=5
Items[4].price=70

Returned value:2
Maximum price:70
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Step 3:

b) Algorithm design: (5 Marks)

Design the algorithm (C code is not accepted at this stage) for the MaxPrice () function.
To access the fields of a structure variable use the same syntax as C.

Answer (I am giving the C code since I do not know the syntax of your pseudo code).

int MaxPrice(double * price, type_item items([], int sizel) {
float Max=0;
int numMax;
int i=0;
while (i<sizel){
if (items[i].price>Max) {
Max=items[i] .price;
numMax=items[i] .number;
}
1++;
}
(*price)=Max;
return numMax;

}
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Step 4 Implementation:
a) (10 marks) We give in the following the C code for the main() function

Note: Portions of various statements in the program have been removed and replaced with a
solid line. Restore the 15 missing portions.

#include <stdlib.h>
#include <stdio.h>
#define size 5

typedef struct{

int number;

char name[20];

double price;

double quantity;

double gty_sec;} type_item;

int MaxPrice (double *, type_item[], int);
void Order (type_item[], int);

int main() {

type_item items|[size];

double price;

FILE *P File;

P_File = fopen( ) ;

int i=0;

while ( ) {
fscanf (P_File, "%d\n", &items[i].number);
fscanf (P_File, "%s\n", ) ;
fscanf (P_File, "%1f\n", ) ;
fscanf (P_File, "%1f\n", ) ;

fscanf (P_File, "%1f\n", ) ;

14

}
fclose(P_File);
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Step 4 Implementation:
a) (Continued)

i=0;

while ( ) {
printf ("Number of item: ");
printf ("$d\n", ) ;
printf ("Name of item: ");
printf ("%$s\n", ) ;
printf ("Price of item: ");
printf ("$f\n", ) ;
printf ("Quantity of item: ");
printf ("$f\n", ) ;
printf ("Stock of security of item: ");
printf ("$f\n\n", items[i].qgty_sec);

14

printf ("\nThe items to order:\n");
Order ( ) ;

printf ("\n\nThe number of the item with the higher price is:%d",
MaxPrice ( )) i
printf ("\nThe higher price is:%f\n", price);

system ("PAUSE") ;
return(0);

}
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Step 4 Implementation:
a) Answer:

#include <stdlib.h>
#include <stdio.h>
#define size 5

typedef struct{

int number;

char name[20];

double price;

double quantity;

double gty_sec;} type_item;

int MaxPrice (double *, type_item[], int);
void Order (type_item[], int);

int main() {
type_item items[size];
double price;

FILE *P_File;

P_File = fopen("items.txt", "r");

int i=0;

while (i<size) {
fscanf (P_File, "%d\n", &items]|
fscanf (P_File, "%s\n", items|[i
fscanf (P_File, "%1f\n", &items
fscanf (P_File, "%1f\n", &items
fscanf (P_File, "%1f\n", &items
i++;

i] .number) ;
] .name) ;
[i1] .price);
[(1].
[1].gqty_sec);

}
fclose (P_File);

quantity);

Page 14 of 22
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Step 4 Implementation:
a) Answer (Continued):

i=0;
while

(i<size) {

printf ("Number of item: ");
printf ("%$d\n", items[i].number);
printf ("Name of item: ");

printf ("$s\n", items[i].name);
printf ("Price of item: ");

printf ("$f\n", items[i].price);

printf ("Quantity of item: ");

printf ("$f\n", items[i].quantity);
printf ("Stock of security of item: ");
printf ("$f\n\n", items[i].gty_sec);
i++;

printf ("\nThe items to order:\n");
Order (items, size);

Page 15 of 22

printf ("\n\nThe number of the item with the higher price is:%d",
MaxPrice (&price, items, size));
printf ("\nThe higher price is:%f\n", price);

system ("PAUSE") ;
return(0);

}
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Step 4 Implementation:
b) Write the C code for the Order() function (6 marks)

Answer

void Order(type_item items|[], int sizel){
int 1=0;
while (i<sizel){
if (items[i].quantity < items[i].qty_sec){
printf("Number of item: ");
printf("%d\n", items[i].number);
printf("Name of item: ");
printf("%s\n", items[i].name);
printf("Quantity of item: ");
printf("%f\n", items[i].quantity);
printf("Stock of security of item: ");
printf("%f\n\n", items[i].qty_sec);
}

i++;

)
)
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Question 5: (10 marks)

(a) Provide Visual Basic for Applications code (that runs in the Microsoft Excel Application) to
find the maximum of three cells (A7, A8, and A9) of sheet 1. The maximum value should be
printed to the user using a message box.

Solution

Dim max As Integer
max = Sheets(1).Cells(7, 1)
If max < Sheets(1).Cells(8, 1) Then
max = Sheets(1).Cells(8, 1)
End If
If max < Sheets(1).Cells(9, 1) Then
max = Sheets(1).Cells(9, 1)
End If
MsgBox ("The maximum value is: " & max)

(b) Assume that an excel sheet stores 100 grades in the first column of sheet 1. Provide Visual
Basic for Applications code to adjust the grades by adding 10% of each grade and store the
adjusted grades in the second column. The code should also compute the adjusted average
and display it to the user in a message box.

Solution

Dim x As Integer

Dim sum As Double

sum =0

For x =1 To 100 Step 1
Sheets(1).Cells(x, 2) = 1.1 * Sheets(1).Cells(x, 1)
sum = sum + Sheets(1).Cells(x, 2)

Next

MsgBox ("The adjusted average is: " & sum / 100)
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(c) Provide Visual Basic for Applications code that prompts the user for two numbers (X and Y),
then generate 100 random numbers between X and Y. All the random numbers should be
stored in sheet 1 of the excel document.

Solution
Dim x As Integer
Dim y As Integer
Dim counter As Integer

x = Application.InputBox("Enter first number: ")
y = Application.InputBox("Enter second number: ")

For counter = 1 To 100 Step 1
Sheets(1).Cells(counter, 1) = Int(Rnd * y) + x
Next
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GNG1106 Pseudo-code Reference

Page 19 of 22

Variables: The name of a variable in pseudo-code shall respect the same
conventions as in C. It is not necessary, nor desirable to declare variables in
pseudo-code (this is left as a coding exercise). Example:

variableName

Symbolic Constants: written using a name in UPPERCASE letters. 11
is not necessary to define symbolic constants (e.g. PI). But if its definition
is necessary (i.e. its value is not evident), use: Define MAX as 10

Decision Structures:
If logical_expression

If logical_expression

Otherwise

Instruction blocs is a sequence of pseudo-code instructions with the
same indentation. Shall be represented in this reference guide as

If logicial_expression

Assignment Operation:

Assign expression to variable_name
Arithmetic Operators: +, -, *, /, mod
Comparison Operators:

Larger than

Smaller than

Equal to

Not equal to

Larger or equal to

Smaller or equal to
Logical Operators: AND, OR, NOT

Otherwise if logical_expression

Otherwise if logical_expression

Otherwi

g
:

Defining a subprogram:
name(parl, par2, ..)

The list parl, par2, ... are the parameters of the subprogram. The
subprogram may return a value using “Return expression”.

Calling a subprogram:

Example: Assign namefargl, arg2,...) to x
The list argl, arg2, ... are the arguments of the call to the subprogram.

Output to the screen:

Print <list of arguments>
Example: Print “The value of x is “, x
Argument can be string (in double quotes), special character (TAB,
NEWLINE, BELL), a variable or an expression.

Input from the keyboard:

Read value into variableName
Read values into varl, var2, var3, ....

Looping Structures
Repeat while logical expression

Repea

)

While logical expression

Array (1-D array):

* A name is used to reference an array, e.g. arr.

* An index is added to the name to reference an element of the array, e.g. arrf0],
arr[4],

Matrix (2-D array):

* A name is used to reference an array, e.,g. mat.

* An index is added to the name to reference a row in the matrix, e.g. matf4],
mat[0]

* Two indexes are added to the name to reference a element of the matrix, e.g.

mat{0j[3], mat4][5]
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C Reference Card { ANSI)

Program Structure /Functions

type fne(dypeg ...l funetion declarations
iype mome externnl variable declarations
maind) { main routioes

daed prationas loesl varinble declarations

Ftodemenis

type _r-l'ld'[-\.'!'_.;"l_ AR [ 1
daed prations

funetion definttion
loesl varinble declarations

statameants

return vaiue |
1
e owf comITEnts
mainfint argc, char sarge[]) main with args
arit{org) terminate scssution

' Preprocessor

include library Gl=
inelude ussr Al=

#include <filznames
£include *filznome"
replacement et #dofina mame test
replacsment macro $defing name(var) test
Example, #define max(&,B) ({ad>(B) 7 (&) : (B)}

undefine fumdef mome
quoted string in replace £
concabenste sarge and resean =3

£if, #aloe, #alif, Hendif
£ifdef, Eifndef

conditionsl sxesuticn
is mome defined, not defined?

nome defined? dafined { mome]
line comtinuation char A\

Data Types/Declarations

charncter {1 bate] char

integer imk

floak {single precision) floak

float [double precison) double

short {16 bit integer] short

lomg (52 bit inbeger) long

Ppositive and negntive signed

anly positive unsignad
pointer bo int, float,. .. wint, sfleat,...
enumeTation constank =l

constant [unchanging) values const

devlars sxternal varinble X tern

register varinble Tagistar

looal to souree file static

no value woid

structurs stract

oreabts name by dats type
size of an object (type is ize_t)
size of & data type [type is size_t)

typedef typs nams
mizgof olbjeet
mizeof (type mams]

Initialization
initialize variahle
initialize armmy
initializ= char string

type mamesvolue
type mame [1={vaiue bees }
char nmome[J="string"

& 1009 Joseph H Silverman Farmissicos on back. 1.3
1
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Clonstants

long (=ufin) Lorl

Boat (suffix) For f

exponential form &

ootal (prefix zero) o

bewmdecimal | prefiv zepoem: ] fx or O

character constant (char, octal, hec) ‘ml, hooo! | 'hEhA!
mewline, or, tab, backsprce L% Y T Y.
specinl characters W, WT. WY, AR
siring constant (ends wich 0 ) *ahc. .. da"

Pointers, Arrays & Structures

declore pointer to fype fype ERomE
declore function returning painter to type fype o (3
declare pointer to function returning fype type (spf) )

generic pointer type void =

ml poi peer ¥ILL

chject pointed oo by peindar Eporinter
nddress of ohject names Ekrnams
GITEY marme [dim]

multi-dim array
Structuras
struct tag |
declpradione

name [dimg] [dimg]. ..

structurs templote

declaration of membesrs
L

create structure

member of structurs from templake TOATE . meTbeT

member of poineed to stracture porader —* member
Example, {sp).x and p-»x are the same

sringle value, multiple cype structurs unisn

bit field with b bits member 1 b

Operators (grouped by precedence)

struct fag mome

ngATe . memiber
ponder—rmeamber

structure member operator
siructure pointer

inersment, dscrement -+, -

plus, minue, lagical nat, bitwise not tp =y 1o
indireccion via pointer, sddress of object ®pointer , Ename
cast e pression bo type (lype) expr

gize of an object zizact

multiply, divide, modulus [remaindsr) e, f, K

add. subtract

left, right =hift bt cpa]

coINparisons

OO pArisons

bitwise exclusive ar

bitwise or (incl)

logical and

+I
r
:lll
bitwise and k
|
ki
I

lagical or

conditionnl ex pression expry T exprg 1 eEpry

assignment operabors =, =, 1=, ..,

expression evaluntion separmtor i

Unary operators, conditionsl sxpression and assignment oper-
abors group right to l=ft; all others group left to right.
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Standard Utility Functions <stdlib.h> Flow of Control

pbeaolute value of int o aba{n) et . .
nbschute value of long n Lahs(n} ;t]:.t; deun::::ﬂnat-:-r t 3
quatient and remainder of iots n.d dizin,d etit from switch, whils, da, for braak
recursn structure with div_t.quet and div_t.rez . : . .
- . - nect iterscion of whila, do, for continaae
quotient and remainder of lengs o,d ldiwim,d) b0 e P
recurns structurs with 1div_t.quot and 1div_t.rez E;ib-e] i':'::::_ el
peeudo-random integer [0, RAK0_MAX] randi ) ! el o
pet random seed to o srand{n} return value fom .I.:I.I.'I'I.A'_"tI.DI:l raturn szp
terminate program e ssution sxit(status) Ffl":: tCn:-:rI.EI:-rI.LI:t lons £ 0 Y gk
pass stri b Bor wti t if statement if (expr tafam ent
an.::;tjgngﬁ yhem o et system(z) n%:n i:t;‘ l:‘-c:pr} stodement
coavert string s to double atof (o) i 2 =_m asement
somvert string s to inbeger ated (a) vhile sbatement whils ':'_":f )
comvert string s ta long atolish aromement
comvert prefix of g to double strtodis, sndp) for skatement for ':“’:P r1j eIprgi espral
comvert prefix of 5 (bas= b} bo long strtolis,sndp,b) grazement
same, but unsignad laong gtrtoul {5 andp. b do statement dE'l """f:_"’_'_"
Storage A llocation . ¥ 1 alezpr);
allocats storags malloc(sizel, callacinobj,sizs) switch statement awitch (ezpr) {
change size of abject raalloc (pts, sizal CAD& CORET) D SfOfemen) E“ﬁ:
denllocats space fraa(pir) case ocomefg! stafemends broak;
Array Functions dafault: statement
search arcay for kay bosarchikay,array o, zize,opil) b
sort array ascending order qeort{array,n,siza, cmpll) "!!.NEI E dﬂl‘d L-b ]
AN tan 1braries
Time and Date Functions <time.h> azsert.h>  <ctype.hr  €arTne.hr  <float.h>  <limits.be
processor time ussd by program cleck() “lozala. he 'ﬂ:na.t].:.h?- -'-':ln‘l:-_'p.nl]:l.]:'-\L 'EB-:I.E'_I:.H]. b -'-':i:'.n:'|:|.1.'g.]:'-\L
.E'q:-amp]e. ClﬁCk':]_."mM ig time in sssonds <otddaf. h> cztdic, he “gbdlib. hix 'Ent-r:l.'ng.l:l.l‘ “tima. h>
current calerdar time tizmal) ASa < -
timss-tims] in seconds (double) difftizmaitizes ,tizay) Chﬂ]’ﬂ.ﬁtﬂ]’ C] TEStS et FPB -h
arithmetic types representing times clock & ,tize_t alphanumeric? izalmumic)
siructure type for calendar time comps tm alphabetic? izalphaiz)
to_mac sesonds after minuts eorkrol charack=r? izzntrl (=)
te_zin minutes after hour devimal digit? izdigit (=)
to_hour hours since midnight printing character (not inel space)? isgraphic)
to_zday day of :I'Dt?h:l'l.t]l lmwer caze letter? izloweric)
to_zon months sines Jaoary printing charaster (incl space)? isprintic)
to_year years since 1900 Frinting char except spacs, ketter, digit? ispunctic)
i;gll ‘;::l" Enoes i"'-'-'"-d-"':l" 1 space, formbesd, newline, or, tab, viabh? isspacaic)
yaay E EInes JROunry . upper case letter? izupperic)
to_isdst  Daylight Savings Time Aag headerimal digit? ismdigit{c)
coqvert loecal time to calendar time mktima (tp) comert to lowsr cpge? tolower i)
cofvert time in tp to string asctimeltp) comvert to uppsr case? tonppar (ol
oomvert cilendar time in tp to loeal time ctimeltp) . . )
comvert cnlendar time to GMT gatizaitp) String Operations <string.h>
oomvert cilendar time to loosl time localtima(tpl =t are skrings, o2 ot are constant strings
format daks and times info stritine (s, max, * format *  tp) length of 1
tp is & pointer to & structure of typ= to ngt s strlanis}

. . copy ot to 5 stropyis, ot
Mathematical Functions <math.h> up to o chars strncpy (z,ct,n)
Arguments sand returned values ars deubl o concatenate ot after o stroat (s, ct)
trig functicons sinix}, cesix), tanix) up to u.tchu:rt.n uutrn:nz[s,czjn]
: . . . compare s to o strempios,c
:::::::;?fjmmtm asinix) ;tﬂuﬁ?,:;:‘) atanix} only o . str fca, ot o)
by perbolic trig functions sioh(z), coshiz}, tanhix) pointer to frat < in <z strehries, ol
miponentials & logs arpiz), loglzd, logilix) poinker to last ¢ in oo strrchrizs, o)
mponentials & logs (2 power] ldexp{x,n}, fraxpiz »a} copy o chars from ot to s me@cpy {s,ot 0l
division & remainder modf iz 2ipd, foodix,y) copy o chare fom ot to 5 (may overlap] memmova(s,ct,n)
pomeTs powiz,¥l, =qrtiz) compare o chars of oz with ot msacopics,ct, o)
rourding ceildx), floorix}, fabsi{x} poinker to brst o in Arst o chars of cs meachrics,c,nl

5 put ¢ inbo Grat o chars of cs ma@sat {5,c,n)
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