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Objectives 

• Sort array into ascending order using  

 Selection sort  

 Insertion sort  

 Shell sort 

• Sort a chain of linked nodes into 

ascending order using insertion sort 

• Assess efficiency of a sort, discuss relative 

efficiencies of various methods 
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Sorting 

• Arranging things into either ascending or 

descending order is called “sorting” 

• This chapter discusses, implements 

simple algorithms that sort items into 

ascending order 

 Sort into descending order with a few 

changes 

• In Java, possible to create class of static 

methods which sort objects of an array 
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Sorting an Array 

• For an array to be sortable, objects must 

be comparable 

 Must implement interface Comparable 

 

• We could begin our class with 
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Figure 8-1 The class Gadget is derived from the class 

Widget, which implements the interface Comparable 
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Selection Sort 

• Example of sorting books by height 

 Take all books off shelf 

 Select shortest , replace on shelf 

 Continue until all books  

• Alternative 

 Look down shelf, select shortest 

 Swap first with selected shortest 

 Move to second slot, repeat process 
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Figure 8-2 Before and after exchanging the  

shortest book and the first book 
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Figure 8-3 A selection sort of an array of integers  

into ascending order 
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Selection Sort 

• Pseudocode for algorithm 

 

 

 

 

• View source code, Listing 8-1  

• Efficiency of selection sort, O(n2) 
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Insertion Sort 

• When book found taller than one to the 

right 

 Remove book to right 

 Slide taller book to right 

 Insert shorter book into that spot 

• Compare shorter book just moved to left 

 Make exchange if needed 

• Continue … 
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Figure 8-4 The placement of the third book  

during an insertion sort 
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Figure 8-5 An insertion sort of books 
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Insertion Sort 

• Algorithms 
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Insertion Sort 

• Algorithms 
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Insertion Sort 

• Recursive algorithm 
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Insertion Sort 

• Recursive Java method 
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Figure 8-6 Inserting the next unsorted entry into its proper location 

within the sorted portion of an array during an insertion sort 
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Figure 8-7 An insertion sort of an array of integers into 

ascending order 
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Insertion Sort 

• The algorithm insertInOrder: first draft. 
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Figure 8-8 Inserting the first unsorted entry into the  

sorted portion of the array. (a) The entry is greater than  

or equal to the last sorted entry; 
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Figure 8-8 Inserting the first unsorted entry into the  

sorted portion of the array.    (b) the entry is smaller  

than the last sorted entry 
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Insertion Sort 

• The algorithm insertInOrder: final draft. 
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Insertion Sort 

• Efficiency 

 Loop executes at most 

1 + 2 + … (n – 1) times 

 

 Sum is 

 

 Which gives O(n2)  

• Best case – array already in order, O(n) 
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Insertion Sort of a Chain  

of Linked Nodes 

Figure 8-9 A chain of integers sorted into ascending order 
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Insertion Sort of a Chain  

of Linked Nodes 
• Consider inserting node in chain in correct 

position 

• First locate where it should go 

 Make comparisons from head towards end of 

chain 

 During chain traversal, keep reference to 

previous node of comparison 
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Figure 8-10 During the traversal of a chain to locate the insertion 

point, save a reference to the node before the current one 
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Figure 8-11 Breaking a chain of nodes into two pieces as the first 

step in an insertion sort: (a) the original chain; (b) the two pieces 
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Insertion Sort of a Chain  

of Linked Nodes 
• Consider a class which holds a collection 

with linked list 

 

 

 

 

• We will add a sort method to this class 

• Note source code listings, Listing 8-A, 8-B 
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Insertion Sort of a Chain  

of Linked Nodes 

• Efficiency 

 As before, loop executes at most 

1 + 2 + … (n – 1) times 

 Results in efficiency of O(n2) 

• Insertion sort is reasonable way to sort 

chain of linked nodes 
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Shell Sort 

• Previously mentioned sorts are simple, 

often useful 

 However can be inefficient for large arrays 

 Array entries move only to adjacent locations 

• Shell sort moves entries beyond adjacent 

locations 

 Sort sub arrays of entries at equally spaced 

indices 
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Figure 8-12 An array and the subarrays formed by grouping 

entries whose indices are 6 apart 
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Figure 8-13 The subarrays of Figure 8-12 after each is sorted, 

and the array that contains them 
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Figure 8-14 The subarrays of the array in Figure 8-13 formed by 

grouping entries whose indices are 3 apart 
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Figure 8-15 The subarrays of Figure 8-14 after each is sorted,  

and the array that contains them 
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Java Code 

• Incremental Insertion Sort Listing 8-C 

• Method which calls the 
IncrementalInsertionSort 
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Figure 8-16 The time efficiencies of three sorting algorithms,  

expressed in Big Oh notation 
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