January 26, 1997Page 1copyright TAM/JH/MG

Multi-Dimensional Arrays

¥A multi-dimensional array is just an array of arrays¥Thus we can declare a 2 dimensional array in thefollowing way:int a[10][20];¥This is in fact 10 arrays, each of which contain 20integer elements¥An individual element of this array can be referencedin the following waya [ i ] [ j ] ¥Naturally we can still do things like the followingint a[10][20];int* pa;pa = a;/* pa = &a[0][0];* /

a[0][19]a[1][19]a[9][19]

January 26, 1997Page 2copyright TAM/JH/MG¥Similarly we can do things like:int a[10][20];int (*pa)[20];/* see last note below* / pa = &a[0];¥Then (*pa)[5] would be the same as a[0][5]¥An observation: A variable is declared in the way thatit is used¥The type in a variable declaration is usually a basictype, the declaration syntax shows how a value of thatbasic type can be obtained from the variable name¥Also note that [] has higher precedence than *, so weneed to use parenthesis in the above declaration,otherwise we would have an array of 20 pointers tointegers instead of a pointer to an array of 20integers

January 26, 1997Page 3copyright TAM/JH/MG

Character Arrays and Initialization

¥An array of pointers to text strings (which is not thesame as a 2 dimensional array of characters) is oftenused in C programming, such a structure can beinitialized in the following way:char* name[] = { "George", "Mark", "Paul", "Jimmy" };

name0

George\0Mark\0Paul\0Jimmy\0¥The last element of the is set to zero (NULL), it servesas a marker. We can detect the end of the array inthe following way:#define INFINITY 32767/* 2^15 - 1 */#define NULL 0for ( i = 0; i < INFINITY; i++ ) {if (name[i] == NULL)break;}/* but still don�t know the value of i* / i = 0;while ( name[i] != NULL )i + + ;

January 26, 1997Page 4copyright TAM/JH/MGConsider now the assignment statementname[2] = "Peter";/* replace �Paul� by �Peter� */Note that the compiler has built the string constant"Peter" and the assignment causes name[2] to point to it.The space that "Paul" used is still in existence, but is nowinaccessible. Later we will see how to manage thismemory allocation better.See King pages 262 and 263Consider another way of forming this matrix of names:char name[][7] = {�George�, �Mark�, �Paul�, �Jimmy� };

MarkPaulJimmy\0George\0\0\0\0\0\0\0\0 nameThis is your customary 2-D array formation. Thus in Cwe have two similar but distinctly different ways offorming multidimensional arrays. The first one above isthe more efficient in terms of storage space, but usespointers. Also the use of char* (string) variableswarrants use of the special system functions in <string.h>and you will have to become familiar with these,especially strcpy, strcmp, and strlen

January 26, 1997Page 5copyright TAM/JH/MGProcedures - Part 1¥There are two ways of declaring and definingprocedures in C, the old way and the ANSI standardway - you may run into both, but use only ANSI form¥All procedures in C are really functions, that is theyreturn a value, the special type void is used toindicate that the return value is never used, therefore,one is not produced¥C has both procedure declarations and proceduredefinitions - these are two different concepts¥A procedure declaration contains all the informationrequired to call the procedure, that is the name of theprocedure, the types of its parameters (optional) andthe type of the return value. These declarations arealso called prototypes.¥A procedure definition includes all the information in aprocedure declaration, plus local variables and thestatements in the procedure - it not only describeshow the procedure can be called, but also how itcomputes its valueProcedure Declarations (prototypes)¥The old style of procedure declaration is:type procedure_name();¥The type is the type of the return valuethere is no mention of the parameter types.

January 26, 1997Page 6copyright TAM/JH/MG¥The ANSI style of procedure declaration is:type procedure_name ( parameter_declarations );¥The parameter declarations are separated by commasand each declaration has the following format:type parameter_name¥This is the same format as variable declarations¥ANSI style procedure declarations should be usedProcedure Definitions¥The ANSI style of procedure definition is:type procedure_name (parameter_declarations) {local variable declarations;statements;}¥A return statement is used to specify the value of thefunction (procedure) and to give control back to thecalling program¥The two formats of the return statement are:return (Rvalue);or return Rvalue;andreturn ;/* used only with void procedures* / Although the return can be omitted in this case.

January 26, 1997Page 7copyright TAM/JH/MG

Parameter Passing¥All parameter passing in C is by value, that is, when aprocedure is called the parameter values from thecalling procedure are copied into temporary storage inthe called procedure - all modifications to theparameter values occur in this temporary storage; theoriginal values in the calling procedure are notchanged¥This means that you cannot return a result directly through a parameter. The only way to return a resultthrough a parameter is to do so indirectly through apointer to the location where the result should bestored¥Remember arrays are built with pointers, so if youpass an array (not an array element) to a procedure,you can modify the elements in the array and thesemodifications will be seen outside of the procedurevoid initialize (int x) {we can do anything we like to x inside this procedure.The calling procedure won’t see any of these changes.It provides only the initial value of x}but consider ::::::::

January 26, 1997Page 8copyright TAM/JH/MGinitialize (int* y) {*y = 5;}int j = 3;initialize ( &j );printf ( "%d", j );¥This will print 5, since we have passed a pointer to jinto the procedure, the value pointed at is changed bythe procedure - note that the invocation initialize (j)will cause all sorts of problems if j isn’t a pointer.When would j be a pointer?int j[10];theninitialize (j); is the same as initialize ( &j[0] );thus the parameter j is a pointer. HOWEVER, thecorresonding formal parameter would still bevoid initialize ( int* y);

January 26, 1997Page 9copyright TAM/JH/MGTwo example, but equivalent, procedures are:#include <stdio.h>int read_line ( char str[], int n ){char ch;int i = 0;while ( (ch = getchar()) != ’\n’ ) {if ( i < n )str[i++] = ch;}str[i] = ’\0’;return (i);}int fetch_line (char* str, int n){char ch;int i = 0;while ( (ch = getchar()) != ’\n’ ) {if ( i < n )*(str+i++) = ch;}*(str+i) = ’\0’;return (i);}void main (void) {char message [32];read_line (message, 16);printf ("%s\n", message);fetch_line (&message[0], 16);printf ("%s\n", message);}