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This lecture covers the following:
• Searching Arrays
• Linear Search, Binary Search
• Sorting Arrays
• Selection Sort
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Searching is the process of looking for a specific element in an array; for example, 
discovering whether a certain score is included in a list of scores.
• Searching is a common task in computer programming.
• There are many algorithms and data structures devoted to searching. 

• 2 common approaches include linear search and binary search.
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The linear search approach compares the key element, key, sequentially with each 
element in the array list. 
• The method continues to do so until the key matches an element in the list, or 

the list is exhausted without a match being found. 
• If a match is made, the linear search returns the index of the element in the array 

that matches the key. 
• If no match is found, the search returns -1.
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/* The method for finding a key in the list */
public static int linearSearch(int[] list, int key) {
for (int i = 0; i < list.length; i++) {
if (key == list[i]) {
return i;

}
}

return -1;
}
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public class Search1 {
/* The method for finding a key in the list */
public static int linearSearch(int[] list, int key) {
for (int i = 0; i < list.length; i++) {
if (key == list[i]) {
return i;

}
}

return -1;
}

public static void main(String[] args) {
int[] testArray = { 6, 4, 1, 9, 7, 3, 2, 8 };
int keyToSearch = 3;

System.out.println(
linearSearch(testArray, keyToSearch)

);
}

}
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The binary search first compares the key with the element in the middle of the 
array.
• For binary search to work, the elements in the array must already be ordered. 

Without loss of generality, assume that the array is in ascending order.
• e.g., 2, 4, 7, 10, 11, 45, 50, 59, 60, 66, 69, 70, 79
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3 cases:
• If the key is less than the middle element, you only need to search the key in the 

first half of the array.
• If the key is equal to the middle element, the search ends with a match.
• If the key is greater than the middle element, you only need to search the key in 

the second half of the array.
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Since binary search is frequently used in programming, Java provides several 
overloaded binarySearch methods for searching a key in an array of int, 
double, char, short, long, and float in the java.util.Arrays class. 
• For example, the following code searches the keys in an array of numbers and an 

array of characters.
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Remember, the array must be pre-sorted in ascending order for the 
binarySearch() method to work.
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Sorting, like searching, is also a common task in computer programming. Many 
different algorithms have been developed for sorting. This section introduces a 
simple, intuitive sorting algorithms: selection sort.
• Selection sort finds the smallest number in the list and places it first. It then finds 

the smallest number remaining and places it second, and so on until the list 
contains only a single number.

Sorting Arrays
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Since sorting is frequently used in programming, Java provides several overloaded 
sort methods for sorting an array of int, double, char, short, long, and 
float in the java.util.Arrays class. 
For example, the following code sorts an array of numbers and an array of 
characters.

double[] numbers = {6.0, 4.4, 1.9, 2.9, 3.4, 3.5};
java.util.Arrays.sort(numbers);
System.out.println(Arrays.toString(numbers));

char[] chars = {'a', 'A', '4', 'F', 'D', 'P'};
java.util.Arrays.sort(chars); 
System.out.println(Arrays.toString(chars));

NOTE
The Arrays.toString(list) method can be used to 
return a string representation for the list.

Java 8 now provides Arrays.parallelSort(list) that 
utilizes the multicore for fast sorting.
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