Arra ys for 0; 3; i++ printf "\t%d", sum[i] ); printf "\n" ); assing 2-dimensional rra ys to functions mo re tricky roblem than passing one-dimensional rra ys In the function header and the rotot yp e, ou need to decla re the second dimension assing o-dimensional rra grades unction header int min_grade int grades[][10] ... Protot yp int min_grade int [][10] ); unction call min min_grade grades ); Multi-dimensional rra ys (higher than dimensions) Cha racter rra ys (strings) Sp ecial rra ys to rep resent strings The string is alw ys terminated zero (the NULL cha racter, ’\0’ Consider the follo wing segment char name[4]; main() name[0] ’S’; name[1] ’a’; name[2] ’m’; name[3] ’\0’; Strings re of va riable length Even if the rra name had een decla red with 50 elements, the string terminato ’\0’ mak es the string ehave lik an rra of three cha racters Arra ys table can rep resented using o-dimensional rra Tw o-dimensional rra Consists of ro ws and columns Each element is identi�ed subscripts First subscript identi�es the ro index Second subscript identi�es the column index Example of rra 77 68 86 73 96 87 89 78 70 The element in the th ro and th column in rra is referred to a[i][j] double subscripted rra element cannot referred to as a[i,j] Initializing the 2-dimensional rra int b[2][3] 77, 68, 86 }, 73, 96, 87 }, 89, 78, 70 }; Printing the 2-dimensional rra (and using the elements) #include <stdio.h> main() int b[3][3] 77, 68, 86 }, 73, 96, 87 }, 89, 78, 70 }; int i, j; for 0; 3; i++ for 0; 3; j++ printf "\t%d", b[i][j] ); printf "\n" ); Another to initialize the o-dimensional rra ys int b[][3] 77, 68, 86 }, 73, 96, 87 }, 89, 78, 70 }; The �rst rra subscript can omitted but the second is required aking the sum of each column in the rra #include <stdio.h> main() int b[][3] 77, 68, 86 }, 73, 96, 87 }, 89, 78, 70 }; int sum[3] 0, 0, }; int i, j; for 0; 3; i++ for 0; 3; j++ sum[j] += b[i][j]; Arra ys Pick up the middle element a[n/2] Sea rching rra ys Sea rch fo an element (kno wn as the ey) in the rra Linea sea rch Examine each element in the rra and return the index of the element that matches /******************************************************************************/ /* main.c: Main driver for the linear search program */ /******************************************************************************/ #include <stdio.h> #define ASIZE int lin_search int [], int, int ); main() int a[] {3, 1, 5, 2, 9, 4, 6}; int key, index; printf "Enter an integer to find its index: ); scanf "%d", &key ); index lin_search a, ASIZE, key ); if index == -1 printf "Sorry, the item does not exist in the array\n" ); else printf "The item exists in location %d in the array\n", index ); /******************************************************************************/ /* lin_search.c: Linear search in an array to return the index of key */ /******************************************************************************/ int lin_search const int a[], const int n, const int key int i; /* Counters */ for 0; n; i++ if a[i] == key break; return == -1 ); Arra ys with multiple subscripts Higher dimensional rra ys re common in rogramming is capable of supp rting subscripts up to 12 levels deep Arra ys So rting rra ys So rting ten element rra in ascending rder using bubble so rt /******************************************************************************/ /* main.c: Main driver for the bubble sort program */ /******************************************************************************/ #include <stdio.h> #define ASIZE void bubble_sort int [], int ); main() int a[] {3, 1, 5, 2, 9, 4, 6}; int i; bubble_sort a, ASIZE); for 0; ASIZE; i++ printf "%d ", a[i] ); printf "\n" ); /******************************************************************************/ /* bubble.c: Bubble sort function */ /******************************************************************************/ void bubble_sort int a[], const int int i, pass; /* Counters */ int tmp; for pass 1; pass n; pass++ for 0; 1; i++ if a[i] a[i+1] tmp a[i]; a[i] a[i+1]; a[i+1] tmp; Computing mean, median, and mo de ou already have function to compute mean average.c Computing median So rt the rra calling bubble_sort Arra ys ou should ca reful when initializing something to other than zero The initialization string should not have mo re elements than the rra can hold ou could also omit the size of the rra when it is eing initialized int grade[] 58, 77, 23, 85, 30, 19, 96, 48, 41, 18 }; achieves the same e�ect as efo re The size of the rra can (and should e) decla red as constant using #define directive By doing so, ou can change the size in the directive and it is re ected everywhere ou use the constant Do not use semicolon at the end of the de�ne directive The size of the rra cannot decla red as va riable It is not ossible to refer to an element outside the rra ounds If the rra limit is 10 elements, ou cannot refer to element 12 Doing so will give ou strange results, and ma even etrminate the rogram with co re dump Arra subscript cannot negative unctions that contain automatic rra ys (lo cal to the function) should have the rra ys decla red as static so that it is not created each time the function is called (o the blo ck is entered) It is alw ys go idea to initialize the elements in the rra efo re use assing rra ys to functions In the function call, the name of the rra is to sp eci�ed without the squa re rack ets Example Use the revious decla ration fo grade to passed to the function int avg_grade printf "%d", avg_grade grade, NUM_STUDENTS ); The function avg_grade can written as int avg_grade grade[], int sum, i; for 0, sum 0; n, i++ sum += grade[i]; return sum ); Arra ys can used to simulate call reference in If the contents of an rra re mo di�ed within the function, the change is re ected in the calling function as ell Sp ecial yp quali�er const Prevents mo di�cation of the va riable (o rra elements) Mak es the quali�ed va riable (o rra y) constant in the function dy Any attempt to mo dify const results in compile time erro Arra ys Refer to the recedence cha rt to �nd the rder of evaluation of rra subscripts with resp ect to other op erato rs Decla ring rra ys ou reserve space in memo ry fo the numb er of elements sp ecifying the yp of elements and the actual numb er of elements ou need The rra grade used ab ove is de�ned int grade[10]; Notice that ask ed fo 10 elements but they will subscripted from to Examples using rra ys Finding the average sco re of all the students on test /******************************************************************************/ /* score_mean Program to compute the average score for ten students */ /******************************************************************************/ #include <stdio.h> main() char line[100]; /* Input buffer */ int grade[10]; /* Ten students in the class */ int i; /* Counter */ int sum, avg; /* Total and average */ for 0; 10; i++ printf "Please enter the grade for student %d ", ); fgets line, sizeof line ), stdin ); sscanf line, "%d", &grade[i] ); sum avg 0; for 0; 10 sum += grade[i++] ); avg sum 10; printf "The average score is: %d\n", avg ); exit ); Initializing rra ys An rra can initialized in the de�nition stage using curly races to enclose the elements, with the elements eing sepa rated commas The rra grade could de�ned as int grade[10] 58, 77, 23, 85, 30, 19, 96, 48, 41, 18 }; Arra ys What re rra ys? group of memo ry lo cations that all have the same yp and sha re the same name pa rticula element in an rra can referenced the common name and the lo cation numb er within that name Example Grades rded to students in the test student[0] Madonna Cicconne student[1] Cindy Cra wfo rd student[2] Jane Do student[3] John Do student[4] Ma ry Do student[5] John Henry student[6] Kathy Ireland student[7] Jane Smith student[8] John Smith student[9] Ma ry Smith grade[0] 58 grade[1] 77 grade[2] 23 grade[3] 85 grade[4] 30 grade[5] 19 grade[6] 96 grade[7] 48 grade[8] 41 grade[9] 18 As no rmal with C, the �rst element in the rra is the zeroth element The rra grade contains ten elements, numb ered from to The name of the rra is grade The elements re referred to as grade[0] grade[1] and so on ou can also use an exp ression to refer to the elements, fo example, grade[a+b] refers to grade[5] if is and is The value contained in grade[0] is 58 ou can rint the value in single element, the sum of elements and as printf "%d", grade[5] ); printf "%d", grade[3] grade[7] ); O�-b y-one erro Di�erence et een element and the �rst element The squa re rack ets used to sp ecify the subscript of an rra fo rm an op erato in (This is imp rtant to rememb er and e’ll come back to it later)