Activity 7
Sorting Methods
Topic:




· Sequence and Sorting
Levels:



· P4-P6

· S1-S3

Time required:

· 1 hour
Levels of Difficulties:


· Low(*) : suitable for P4 or above
· Middle(**) : suitable for S1 or above

· High(***) : suitable for S3 or above

	Low (*)
	Middle (**)
	High (***)

	P4
	
	
	
	
	
	

	
	P5
	
	
	
	
	

	
	
	P6
	
	
	
	

	
	
	
	
	S1
	
	

	
	
	
	
	
	S2
	

	
	
	
	
	
	
	S3


· Remarks:

1. Unless stated or otherwise, the level of difficulty of the components in this activity is Low.

2. The above levels of difficulties are just for reference. Teachers should choose suitable components for their students based on their professional judgements.

Skills and Content to be learnt:

· Sorting methods
· Computational thinking

· Comparison

Strategies:

· Guided learning

· Task-based approach 
· Collaborative learning

· Competition

Materials:


· For group activity, the group size can be 1 to 4 depending on the availability of resources.

· A deck of cards (e.g. UNO, poker, etc.) for each group. 
· A deck of 10 number cards (e.g. from 0 to 9) for each group. Teacher may prepare common playing cards (e.g. UNO, poker, etc.) or print the cards for each group (Appendix 1).

· 2 papers with ten grids with order 1 to 10 for each group. Refer to Appendix 2.
· Activity Worksheet for each student.
Procedure:

1. Teacher can begin the lesson by providing students with hands-on practice in sorting. Depending on the abilities of students, teacher can either let all the students to try or choose the more able student(s) to demonstrate. 

E.g.

· Teacher can let students to sort a deck of cards (cards that students should be familiar with, e.g. UNO, poker, etc.). This can be a competition in groups or individual (depends on resources available). After that, teacher can ask the winner to describe his/her approach in sorting.
· Teacher can invite the class monitor to demonstrate how to sort a stack of worksheets in ascending order of class numbers as he/she should have experiences in sorting worksheets. Teacher can then ask the class monitor to describe his/her approach in sorting. 
Remark: A natural way of sorting a stack of papers is by using insertion sort.
2. Teacher should remind students that there are many different sorting methods available. Then teacher will introduce the following two sorting methods through hands-on practice.
· Method A (Insertion sort)
· Method B (Selection sort)
Remark:

· In the following activities, sorting 10 numbers will be used as examples to introduce the two methods. Teacher can adjust the number of items to be sorted based on the ability of students and the time available. For example, in conducting the activities for primary students, teacher can reduce the number of items to 5.

3. Method A
· This sorting method is known as Insertion Sort in computer science. As the term “Insertion Sort” may be quite technical for low-level students (e.g. primary students), teachers can decide whether to mention this term based on their professional judgements.
· Ref: https://en.wikipedia.org/wiki/Insertion_sort 
· Hands-on practice for students 
	Simulation of Insertion Sort in Descending Order
(1) Provide each student/group with 
i a deck of ten face-down number cards from 0 to 9 in random order.
ii a paper with ten grids with order (Queue). (Refer to Appendix 2.) 
(Teacher can point out this is the sorted area while the deck of cards is the unsorted area.)

Queue of Sorted Cards / Cards in Descending order

[image: image23.png]oD BB ad




Largest

Smallest
1
2
3
4
5
6
7
8
9
10
(2) Student draws the top card from the deck and places it on the grid paper. Since it is the only card, it must be the largest. (e.g. 3)
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(3) Keep on the following procedures.
i Pick a card from the top of the desk of cards.
ii Reorder the sequence of the cards in the grids.

(Teacher can create a worksheet for students to record as follows.)


(Example)

Turn
Card picked from the deck

Grids on paper
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(4) If “Iteration” is already introduced, teacher can ask students to write the algorithm for this sorting method.

Less-able students
More-able student
REPEAT

Pick a card from the desk

Reorder the cards in the queue
UNTIL All cards are picked 

(or No more cards in the deck)
REPEAT

Pick a card from the desk


Reorder the cards in the queue

UNTIL All cards are picked 

(If students are more able, teacher can ask student to elaborate the “Reorder the cards in the queue” in form of algorithm.)

(5) Follow-up activities in real life by implementing the sorting algorithm just mentioned/written in (4): 
i Queuing exercise: Teacher can ask a number of students to come out (say 10) and assign a student to arrange a queue according to students’ height.

ii Sorting score sheets: Teacher can give a number of score sheets (say 20) and let students to sort them in rank.

(The level of difficulty is related to number of sorting items and it can be adjusted according to students’ level and ability.)


4. Method B
· This sorting method is known as Selection Sort in computer science. As the term “Selection Sort” may be quite technical for low-level students (e.g. primary students), teachers can decide whether to mention this term based on their professional judgements.
· Ref: https://en.wikipedia.org/wiki/Selection_sort
· Hands-on practice for students 
	Simulation of Selection Sort in Descending Order
(1)  Given each student/group 

i a deck of ten face-down number cards with 0 to 9 in random order.
ii two papers with ten grids with order from 1 to 10. (Refer to Appendix 2.)
Unsorted Cards
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Queue of Sorted Cards / Cards in Descending order
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iii an arrow card (Appendix 1).
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(2)  Student distributes the cards into the grids of the paper of unsorted cards with value facing the table (Green).
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(3)  Student places the arrow card on the first grid and turns over the first card.
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(4)  Student places the arrow card on the second grid and turns over the second card. (Teacher should mention that the arrow card is to indicate the position of the card being turned.)


If the value of the second card is larger than the first card, turn the first card with value 
facing the paper.
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If the value of the second card is smaller than the first card, turn the second card with value facing the paper.
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(5)  Keep on doing procedure (4) to the last card while the card with the largest value is shown.
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(6)  Transfer the largest card to the queue of sorted cards.

Queue of Sorted Cards / Cards in Descending order
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(7)  Keep on doing procedures (4) to (6) until all the cards on the paper of unsorted cards (Green) are transferred to the paper of sorted cards (Orange).


(The algorithm for selection sort may be difficult for students. Teacher can skip the corresponding discussion.)
Follow-up activity: Teacher can separate students into two categories and ask each category of students to conduct one of the sorting methods. This can be a competition to see which category is faster. Details behind are not necessary.



(**)

5. More to learn
· For more able students (e.g. Secondary students), teachers may also introduce more sorting methods through the Activity Worksheet.

· On the Activity Worksheet, 3 more sorting methods are introduced.
· Method A2 (another version of Insertion Sort)

· Method B2 (another version of Selection Sort)

· Method C (Bubble Sort)

· Teacher may use the pictures in the examples to illustrate the methods.
· After introducing each method, teacher may ask students to do the corresponding questions (Q1 to Q3). 

Remark:
· For primary school, teacher can use queuing of birds as example. Use the “birds that have been queued up” and “birds that have not been queued up” to replace the “sorted part” and “unsorted part” respectively. Use line segment (such as thick line) to separate the two groups clearly.


[image: image1]
Activity Worksheet 7 : Sorting Methods
(**)
You have learnt two sorting methods, namely Method A and Method B in the hands-on practices. In fact, there are other sorting methods available for sorting a list of items. Here, you are going to learn 3 more sorting methods: Method A2, Method B2 and Method C. Method A2 is another version of Method A, and Method B2 is another version of Method B, whereas Method C is a completely different method. 
Sorting Method A2
The sorting procedure consists of a sequence of rounds.
Round 1 Pick the 2nd item. Insert it in the correct position among the first 2 items.
Round 2 Pick the 3rd item. Insert it in the correct position among the first 3 items.
Round 3 Pick the 4th item. Insert it in the correct position among the first 4 items.
:
And so on, until the end of the list is reached.
Example
Suppose we want to arrange the following list of pictures into ascending order of sizes (or heights) from left to right.
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Round 1:
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Round 2:
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Round 3:
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Remarks:
As mentioned before, when introducing sorting methods to primary students, teacher can use appropriate scenarios or themes, such as queuing. The following is the flow of a class activity for introducing sorting Method A1.
1. Suppose there are 10 birds of different sizes. Teacher invites students to arrange the birds from small to large according to their sizes.
2. Teacher draws 10 grids on the blackboard.
3. Teacher shows students the 1st bird and puts it on the 1st grid.
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4. Teacher shows students the 2nd bird and puts it on the 2nd grid.
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5. Then teacher asks students if the positions of the birds are correct or not and guides them to think about exchanging the two birds.
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6. Repeat the above steps. Teacher guides students to discover which bird needs to be moved. For example, there are 5 birds on the blackboard. Teacher shows the 6th bird and its size should be in the 3rd position. Then teacher will guide students to move the 5th bird to the 6th grid, the 4th bird to the 5th grid, the 3rd bird to the 4th grid, and finally place the new bird on the 3rd grid.
(**)

Q1. Below is a list of 10 numbers.

	40
	85
	21
	63
	54
	14
	97
	38
	48
	76


Method A2 can be used to arrange the list in ascending order or descending order.

Method A2
Round 1 Pick the 2nd item. Insert it in the correct position among the first 2 items.
Round 2 Pick the 3rd item. Insert it in the correct position among the first 3 items.
Round 3 Pick the 4th item. Insert it in the correct position among the first 4 items.
:
And so on, until the end of the list is reached.
(a) Suppose Method A2 is applied to arrange the list into ascending order from left to right.
(i) How many rounds are required to sort the list?
	


(ii) Complete the following table by writing down the round numbers and the numbers in the sorted part of the list after each round.
	
	
	= sorted part
	
	= unsorted part

	

	Original List:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 1:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 2:
	21
	40
	85
	63
	54
	14
	97
	38
	48
	76

	
	
	
	
	
	54
	14
	97
	38
	48
	76

	
	
	
	
	
	
	14
	97
	38
	48
	76

	
	
	
	
	
	
	
	97
	38
	48
	76

	
	
	
	
	
	
	
	
	38
	48
	76

	
	
	
	
	
	
	
	
	
	48
	76

	
	
	
	
	
	
	
	
	
	
	76

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


(b) Suppose Method A2 is applied to arrange the list into descending order from left to right.

(i) How many rounds are required to sort the list?
	


(ii) Complete the following table by writing down the round numbers and the numbers in the sorted part of the list after each round.
	
	
	= sorted part
	
	= unsorted part

	

	Original List:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 1:
	85
	40
	21
	63
	54
	14
	97
	38
	48
	76

	After round 2:
	85
	40
	21
	63
	54
	14
	97
	38
	48
	76

	
	
	
	
	
	54
	14
	97
	38
	48
	76

	
	
	
	
	
	
	14
	97
	38
	48
	76

	
	
	
	
	
	
	
	97
	38
	48
	76

	
	
	
	
	
	
	
	
	38
	48
	76

	
	
	
	
	
	
	
	
	
	48
	76

	
	
	
	
	
	
	
	
	
	
	76

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


Sorting Method B2
The sorting procedure consists of a sequence of rounds. The following algorithm is for sorting a list of items into ascending order.
Round 1 Find the smallest item. Swap it with the 1st item in the list.
Round 2 Find the 2nd smallest item. Swap it with the 2nd item in the list.
· Note: You only need to search the list starting from the 2nd position.
Round 3 Find the 3rd smallest item. Swap it with the 3rd item in the list.
· Note: You only need to search the list starting from the 3rd position.
:
And so on, until the end of the list is reached.
Example

Suppose we want to arrange the following list of pictures into ascending order of sizes (or heights) from left to right.
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Round 1:
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Round 2:
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Round 3:
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(**)

Q2. Below is a list of 10 numbers.

	40
	85
	21
	63
	54
	14
	97
	38
	48
	76


Method B2 can be used to arrange the list in ascending order.
Method B2
Round 1 Find the smallest item. Swap it with the 1st item in the list.
Round 2 Find the 2nd smallest item. Swap it with the 2nd item in the list.
· Note: You only need to search the list starting from the 2nd position.
Round 3 Find the 3rd smallest item. Swap it with the 3rd item in the list.
· Note: You only need to search the list starting from the 3rd position.
:
And so on, until the end of the list is reached.
(a) Suppose Method B2 is applied to arrange the list into ascending order from left to right.

(i) How many rounds are required to sort the list?
	


(ii) Complete the following table by writing down the round numbers and the numbers in the list after each round.
	
	
	= sorted part
	
	= unsorted part

	

	Original List:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 1:
	14
	85
	21
	63
	54
	40
	97
	38
	48
	76

	After round 2:
	14
	21
	85
	63
	54
	40
	97
	38
	48
	76

	
	14
	21
	
	
	
	
	
	
	
	

	
	14
	21
	
	
	
	
	
	
	
	

	
	14
	21
	
	
	
	
	
	
	
	

	
	14
	21
	
	
	
	
	
	
	
	

	
	14
	21
	
	
	
	
	
	
	
	

	
	14
	21
	
	
	
	
	
	
	
	

	
	14
	21
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


(b) Suppose Method B2 is applied to arrange the list into descending order from left to right.

(i) How should the above Method B2 be modified in order to arrange the list into descending order?

	

	

	

	


(ii) How many rounds are required to sort the list?
	


(iii) Complete the following table by writing down the round numbers and the numbers in the list after each round.
	
	
	= sorted part
	
	= unsorted part

	

	Original List:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 1:
	97
	85
	21
	63
	54
	14
	40
	38
	48
	76

	After round 2:
	97
	85
	21
	63
	54
	14
	40
	38
	48
	76

	
	97
	85
	
	
	
	
	
	
	
	

	
	97
	85
	
	
	
	
	
	
	
	

	
	97
	85
	
	
	
	
	
	
	
	

	
	97
	85
	
	
	
	
	
	
	
	

	
	97
	85
	
	
	
	
	
	
	
	

	
	97
	85
	
	
	
	
	
	
	
	

	
	97
	85
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


Sorting Method C
The sorting procedure consists of a sequence of rounds.
Round 1

· Go to the front of the list.
· Repeatedly swap the adjacent items if they are not in correct order until the end of the list is reached. 
· Note: 

· To sort the list in ascending order, the adjacent items should be swapped if the left item is greater than the right item. Then the largest item will move to the end of the list after round 1.

· To sort the list in descending order, the adjacent items should be swapped if the left item is smaller than the right item. Then the smallest item will move to the end of the list after round 1.

Round 2

· Go to the front and start again until the 2nd last item of the list is reached. The 2nd largest (or smallest) item will move to the 2nd last position of the list.
Round 3

· Go to the front and start again until the 3rd last item of the list is reached. The 3rd largest (or smallest) item will move to the 3rd last position of the list.
:

And so on, until the whole list has been sorted.
Example

Suppose we want to arrange the following list of pictures into ascending order of sizes (or heights) from left to right.


[image: image15]
Round 1:
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Round 2:
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Round 3:
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(**)

Q3. Below is a list of 10 numbers.

	40
	85
	21
	63
	54
	14
	97
	38
	48
	76


Method C can be used to arrange the list into ascending order or descending order.
Method C
Round 1

· Go to the front of the list.
· Repeatedly swap the adjacent items if they are not in correct order until the end of the list is reached. 
· Note: 

· To sort the list in ascending order, the adjacent items should be swapped if the left item is greater than the right item. Then the largest item will move to the end of the list after round 1.
· To sort the list in descending order, the adjacent items should be swapped if the left item is smaller than the right item. Then the smallest item will move to the end of the list after round 1.

Round 2

· Go to the front and start again until the 2nd last item of the list is reached. The 2nd largest (or smallest) item will move to the 2nd last position of the list.
Round 3

· Go to the front and start again until the 3rd last item of the list is reached. The 3rd largest (or smallest) item will move to the 3rd last position of the list.
:

And so on, until the whole list has been sorted.

(a) Suppose Method C is applied to arrange the list into ascending order from left to right.

(i) How many rounds are required to sort the list?
	


(ii) Complete the following table by writing down the round numbers and the numbers in the list after each round.
	
	
	= sorted part
	
	= unsorted part

	

	Original List:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 1:
	40
	21
	63
	54
	14
	85
	38
	48
	76
	97

	After round 2:
	21
	40
	54
	14
	63
	38
	48
	76
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	
	


(b) Suppose Method C is applied to arrange the list into descending order from left to right.

(i) How many rounds are required to sort the list?
	


(ii) Complete the following table by writing down the round numbers and the numbers in the list after each round.
	
	
	= sorted part
	
	= unsorted part

	

	Original List:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 1:
	40
	21
	63
	54
	14
	85
	38
	48
	76
	97

	After round 2:
	21
	40
	54
	14
	63
	38
	48
	76
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	85
	97

	
	
	
	
	
	
	
	
	
	
	


Answers

(**)

Q1. Below is a list of 10 numbers.

	40
	85
	21
	63
	54
	14
	97
	38
	48
	76


Method A2 is used to arrange the list into ascending order or descending order.

Method A2
Round 1 Pick the 2nd item. Insert it in the correct position among the first two items.
Round 2 Pick the 3rd item. Insert it in the correct position among the first three items.
Round 3 Pick the 4th item. Insert it in the correct position among the first four items.
:
And so on, until the end of the list is reached.
(a) Suppose Method A2 is applied to arrange the list into ascending order from left to right.

(i) How many rounds are required to sort the list?
	10 – 1 = 9 rounds


(ii) Complete the following table by writing down the round numbers and the numbers in the sorted part of the list after each round.
	
	
	= sorted part
	
	= unsorted part

	

	Original List:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 1:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 2:
	21
	40
	85
	63
	54
	14
	97
	38
	48
	76

	After round 3:
	21
	40
	63
	85
	54
	14
	97
	38
	48
	76

	After round 4:
	21
	40
	54
	63
	85
	14
	97
	38
	48
	76

	After round 5:
	14
	21
	40
	54
	63
	85
	97
	38
	48
	76

	After round 6:
	14
	21
	40
	54
	63
	85
	97
	38
	48
	76

	After round 7:
	14
	21
	38
	40
	54
	63
	85
	97
	48
	76

	After round 8:
	14
	21
	38
	40
	48
	54
	63
	85
	97
	76

	After round 9:
	14
	21
	38
	40
	48
	54
	63
	76
	85
	97

	
	
	
	
	
	
	
	
	
	
	


(b) Suppose Method A2 is applied to arrange the list into descending order from left to right.
(i) How many rounds are required to sort the list?
	10 – 1 = 9 rounds


(ii) Complete the following table by writing down the round numbers and the numbers in the sorted part of the list after each round.
	
	
	= sorted part
	
	= unsorted part

	

	Original List:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 1:
	85
	40
	21
	63
	54
	14
	97
	38
	48
	76

	After round 2:
	85
	40
	21
	63
	54
	14
	97
	38
	48
	76

	After round 3:
	85
	63
	40
	21
	54
	14
	97
	38
	48
	76

	After round 4:
	85
	63
	54
	40
	21
	14
	97
	38
	48
	76

	After round 5:
	85
	63
	54
	40
	21
	14
	97
	38
	48
	76

	After round 6:
	97
	85
	63
	54
	40
	21
	14
	38
	48
	76

	After round 7:
	97
	85
	63
	54
	40
	38
	21
	14
	48
	76

	After round 8:
	97
	85
	63
	54
	48
	40
	38
	21
	14
	76

	After round 9:
	97
	85
	76
	63
	54
	48
	40
	38
	21
	14

	
	
	
	
	
	
	
	
	
	
	


Teacher’s reference: https://en.wikipedia.org/wiki/Insertion_sort
(**)

Q2. Below is a list of 10 numbers.

	40
	85
	21
	63
	54
	14
	97
	38
	48
	76


Method B2 can be used to arrange the list in ascending order.
Method B2
Round 1 Find the smallest item. Swap it with the 1st item in the list.
Round 2 Find the 2nd smallest item. Swap it with the 2nd item in the list.
· Note: You only need to search the list starting from the 2nd position.
Round 3 Find the 3rd smallest item. Swap it with the 3rd item in the list.
· Note: You only need to search the list starting from the 3rd position.
:
And so on, until the end of the list is reached.
(a) Suppose Method B2 is applied to arrange the list into ascending order from left to right.
(i) How many rounds are required to sort the list?
	10 – 1 = 9 rounds


(ii) Complete the following table by writing down the round numbers and the numbers in the list after each round.
	
	
	= sorted part
	
	= unsorted part

	

	Original List:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 1:
	14
	85
	21
	63
	54
	40
	97
	38
	48
	76

	After round 2:
	14
	21
	85
	63
	54
	40
	97
	38
	48
	76

	After round 3:
	14
	21
	38
	63
	54
	40
	97
	85
	48
	76

	After round 4:
	14
	21
	38
	40
	54
	63
	97
	85
	48
	76

	After round 5:
	14
	21
	38
	40
	48
	63
	97
	85
	54
	76

	After round 6:
	14
	21
	38
	40
	48
	54
	97
	85
	63
	76

	After round 7:
	14
	21
	38
	40
	48
	54
	63
	85
	97
	76

	After round 8:
	14
	21
	38
	40
	48
	54
	63
	76
	97
	85

	After round 9:
	14
	21
	38
	40
	48
	54
	63
	76
	85
	97

	
	
	
	
	
	
	
	
	
	
	


(b) Suppose Method B2 is applied to arrange the list into descending order from left to right.
(i) How should the above Method B2 be modified in order to arrange the list into descending order?


Change the word “smallest” to “largest” in the algorithm.

Method B2
Round 1 Find the largest item. Swap it with the 1st item in the list.
Round 2 Find the 2nd largest item. Swap it with the 2nd item in the list.

· Note: You only need to search the list starting from the 2nd position.
Round 3 Find the 3rd largest item. Swap it with the 3rd item in the list.

· Note: You only need to search the list starting from the 3rd position.
:
And so on, until the end of the list is reached.
(ii) How many rounds are required to sort the list?
	10 – 1 = 9 rounds


(iii) Complete the following table by writing down the round numbers and the numbers in the list after each round.
	
	
	= sorted part
	
	= unsorted part

	

	Original List:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 1:
	97
	85
	21
	63
	54
	14
	40
	38
	48
	76

	After round 2:
	97
	85
	21
	63
	54
	14
	40
	38
	48
	76

	After round 3:
	97
	85
	76
	63
	54
	14
	40
	38
	48
	21

	After round 4:
	97
	85
	76
	63
	54
	14
	40
	38
	48
	21

	After round 5:
	97
	85
	76
	63
	54
	14
	40
	38
	48
	21

	After round 6:
	97
	85
	76
	63
	54
	48
	40
	38
	14
	21

	After round 7:
	97
	85
	76
	63
	54
	48
	40
	38
	14
	21

	After round 8:
	97
	85
	76
	63
	54
	48
	40
	38
	14
	21

	After round 9:
	97
	85
	76
	63
	54
	48
	40
	38
	21
	14

	
	
	
	
	
	
	
	
	
	
	


Teacher’s reference: https://en.wikipedia.org/wiki/Selection_sort
(**)

Q3. Below is a list of 10 numbers.

	40
	85
	21
	63
	54
	14
	97
	38
	48
	76


Method C can be used to arrange the list into ascending order or descending order.
Method C
Round 1

· Go to the front of the list.
· Repeatedly swap the adjacent items if they are not in correct order until the end of the list is reached. 
· Note: 

· To sort the list in ascending order, the adjacent items should be swapped if the left item is greater than the right item. Then the largest item will move to the end of the list after round 1.

· To sort the list in descending order, the adjacent items should be swapped if the left item is smaller than the right item. Then the smallest item will move to the end of the list after round 1.

Round 2

· Go to the front and start again until the 2nd last item of the list is reached. The 2nd largest (or smallest) item will move to the 2nd last position of the list.
Round 3

· Go to the front and start again until the 3rd last item of the list is reached. The 3rd largest (or smallest) item will move to the 3rd last position of the list.
:

And so on, until the whole list has been sorted.
(a) Suppose Method C is applied to arrange the list into ascending order from left to right.
(i) How many rounds are required to sort the list?
	10 – 1 = 9 rounds


(ii) Complete the following table by writing down the round numbers and the numbers in the list after each round.
	
	
	= sorted part
	
	= unsorted part

	

	Original List:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 1:
	40
	21
	63
	54
	14
	85
	38
	48
	76
	97

	After round 2:
	21
	40
	54
	14
	63
	38
	48
	76
	85
	97

	After round 3:
	21
	40
	14
	54
	38
	48
	63
	76
	85
	97

	After round 4:
	21
	14
	40
	38
	48
	54
	63
	76
	85
	97

	After round 5:
	14
	21
	38
	40
	48
	54
	63
	76
	85
	97

	After round 6:
	14
	21
	38
	40
	48
	54
	63
	76
	85
	97

	After round 7:
	14
	21
	38
	40
	48
	54
	63
	76
	85
	97

	After round 8:
	14
	21
	38
	40
	48
	54
	63
	76
	85
	97

	After round 9:
	14
	21
	38
	40
	48
	54
	63
	76
	85
	97

	
	
	
	
	
	
	
	
	
	
	


(b) Suppose Method C is applied to arrange the list into descending order from left to right.
(i) How many rounds are required to sort the list?
	10 – 1 = 9 rounds


(ii) Complete the following table by writing down the round numbers and the numbers in the list after each round.
	
	
	= sorted part
	
	= unsorted part

	

	Original List:
	40
	85
	21
	63
	54
	14
	97
	38
	48
	76

	After round 1:
	85
	40
	63
	54
	21
	97
	38
	48
	76
	14

	After round 2:
	85
	63
	54
	40
	97
	38
	48
	76
	21
	14

	After round 3:
	85
	63
	54
	97
	40
	48
	76
	38
	21
	14

	After round 4:
	85
	63
	97
	54
	48
	76
	40
	38
	21
	14

	After round 5:
	85
	97
	63
	54
	76
	48
	40
	38
	21
	14

	After round 6:
	97
	85
	63
	76
	54
	48
	40
	38
	21
	14

	After round 7:
	97
	85
	76
	63
	54
	48
	40
	38
	21
	14

	After round 8:
	97
	85
	76
	63
	54
	48
	40
	38
	21
	14

	After round 9:
	97
	85
	76
	63
	54
	48
	40
	38
	21
	14

	
	
	
	
	
	
	
	
	
	
	


Teacher’s reference: https://en.wikipedia.org/wiki/Bubble_sort 
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