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This chapter will cover the following:

Multi-condition selection control structures

Use of flowcharts to solve problems with many conditions

Repetition control structures

Use of flow charts to solve problems with repetition procedures
Development of Scratch program using selection and repetition
control structures

Solutions with flow charts having nested loops

Arrays and their usage

Download Scratch software from http://www.scratch.mit.edu as mentioned in
Information Communication Technology Reading book of Grade 7.

Games are not bad.
But it’s better to
develop your own
games.
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o
There are enough software
available to develop computer
games. You will get a chance
to improve your knowledge
" while having the opportunity
for playing.

3.1 Simple selection

You learnt in programming chapter of Grade
8, ICT textbook that a simple selection is selecting
one option out of two given options under a certain
condition. For example, one such choice is the

selection of “head” or “tail” with the toss of a coin. Head and tail of a coin

Toss the coin

Show it is

/ Show it is 'tails' /

Flowchart 1 : Getting “head” or “tail” of a coin

Scratch program 1
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Simple selection has one condition with two options. A selection is made
out of the two conditions. If the condition is true, one option is selected and if not,
the other option gets selected.

' (gt"' Refer to workbook for Activity 3.1. )

3.2 Selection out of many options

Selection out of many options is about selecting one out of more than two
options.

Tossing a dice for values of 1 to 6

Toss the dice
selt Value o answer
/ Get the value / T
=ay [ .lur [ > e
>/ Show value ehue
as"1" W Valwe = E] then
=y E for ﬂ S

Show value vhe

as '"2" W value = [E] then

==y Tar E R

Show value !

as "3"

Sl n Far E R

Show value elee

as "4" j’ Valhur = H then

say [El for £ secs

Show value whia

as "5" . by H for ﬂ . ra

Scratch program 2

Flowchart 2 : Getting value from a tossed dice
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In the above, a number will be displayed if one of the five conditions is
satisfied or if non of the five conditions is satisfied.

3.3 Control structure with repetition

Repetition is about an action getting . ¢
repeated again and again. '

With repetition, both beginning and
end is based on a condition.

Example 1 | Displaying numbers 1 - 5

In this flowchart the condition

Number = 1 1s, “Is the number equals 5 or
less than 57

At the beginning, condition is
checked and since the condition
is true, the repetitive work
commences.

number 5 or
less than 5?

Once the number is shown, 1 is
/ Show number / added to it and the condition is
checked again.

y
Add 1 to number When the number exceeds five,
condition is not satisfied and
the repetition ends.

Flowchart 3 : Display numbers 1 - 5

| Example 2 | Consider a water pump filling water into a tank. The pump is
operated until the tank becomes fill.

32



Instruct to operate the
water pump
: A= —
»| Water flows into the tank e ¢

Y

Is the tank
full?

Yes
Instruct to stop the water
pump
End Figure 3.1 : A water pump filling a tank

Flowchart 4 : Filling a tank with water

| Example 3 | Consider marking attendance of students. If the student is present,
the register is marked with 1. If student is absent it is marked with 0.

( Begin )

.
>

/ Call out student’s name /

Is the student
present?

»| Mark O for absence

Mark 1 for presence

<
<«

\

Any more names to
be called?

Flowchart 5 : Marking attendance register
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3.4 Scratch repetition control structures

Three repetition control structures are available to build Scratch
programming. They are shown below;

Table 3.1 : Repetition control structures

Repetition type Example

Repetition with definite number of times

Place for the
<«— Iinstructions for
repetition

Scratch program 3

Displaying numbers 1 - 10 in 10 seconds

Repeating till a given condition is satisfied

Place for the
instructions for
repetition

Scratch program 4

Displaying all positive integers 1 - 5

Repeating infinite number of times

Instructions for
repetition

forever

Scratch program 5

Displaying all positive integers from 1
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3.5 Developing visual programs involving repetition

Example 1 | Showing the first multiples of 12 of any number.

Note - For example, for number 2, the first 12 multiples are 2, 4, 6, 8,
10, 12, 14, 16, 18, 20, 22, 24 and for number 3, the first 12 multiples
are 3,6,9, 12,15, 18, 21,24, 27, 30, 33, 36

/ Get m;mber / b S

sot Frequency to n

ashe IETTTTITRN and wait

set (UANIY to answer

Number of times = 1

»|
>

Number of

times <= 12 -
| set Muliiple o | quantity  « | frequency
,

say | Multiple'  for ) secs

b~
| change frequency by €9

Multiple = number *x number of times

/ Show Multiple /
v Scratch program 6

— Number of times = number of times +1| Flowchart 6

Example 2 | Displaying random number from 1 to 100, an infinite number of
times

Generate random
number from 1 — 100
1]

Y

/ Display number /

Scratch program 7

Flowchart 7 : Displaying random numbers between 1 -100
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Condition in the above flowchart always remains true. It never changes to
false. Therefore, continuous repetition takes place.

Example 3 [ Display the first multiples up to 12 of given number.

whien chchoed

S8 Enter the Number BETTIRETETLS
sef  Number o answer
sebf Count o

mp;ml until count > ¥}

set  Multple o MNumber * Count
3

say | Multiple  for o:ilﬂ'_‘i

¥k

change Count by G

Scratch program 8

This is another program to display the same output of the flowchart 6 discussed
earlier.

| Example 4 | Creating a multi-coloured circle using coloured lines

when clicked

olear

pien  down
L]

ITHYWE mhtpnﬁ
change pen oolor by m'

B
turn ¥ o degrees

Figure 3.2 : The multi-coloured circle

Scratch program 9
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3.6 Programming with nested repetition

Here, there are repetitions within repetitions.

Example 1 | Repetition within a repetition

Consider the program to create the following line diagram in figure 3.3.

O N

5 0 0 ey
i B e
S
i T

change pen cobor by m

turn ) 9 Ay P

iy

Figure 3.3

Scratch program 10

It shows repetition within repetition.

Example 2 | Repetitions with selection

The flowchart and the Scratch program for a
complete Snakes and ladders game is shown
below. It includes repetitions with selections.

Figure 3.4 : Snakes and Ladders
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( Begin )

A

y

Toss the dice

Y

Get value ;

\
Take the counter forward by a number of squares

equivalent to the dice value
Take the counter to
the top of the ladder
square

Take the counter
Yes down to the

square where the

cobra's tail ends

Yes

Reached bottom of
a ladder?

Reached a square with
a cobra head?

Is the number of the square
=367

/ Show end of game /

Flowchart 8 : Snakes and ladders game

38
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when chcked

g Mumsher il (he wpusrs to ﬂ

set Voloe  to E
repeat ““E Yiumber of Lhie squAre > Eﬂ or Number of Lhe square — m

=ay for € secs
2

FE ' What is the value? FTT BES

et  Valoe to answer
1]

mgt  Sumber of the spoary t | Number o6 the square 4 Value
1

say | join - Value Maove the counter forward for @) secs

b

ik Did i land at the bottom of a ladder? and wait
r = — —

i:f ANSPEr = then

say Maove the counter up to the top

B
ashk What is the number of the Iadder of the square? and wait
3

frEt Swnaleir af the sgmare tn It L

Did the counter land on the head of a snake? and wait

answer = E then

Ay Slide down to the bottam of the snake

5 .
ask What is the number of the square? and wait

;

=ek Number of the sguares to  answer

say for €) secs

Scratch program 11

Refer to workbook for Activities 3.2 and 3.3.
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3.7 Programming with arrays

(What is an array?

In Grade 7, we learnt that to store values in programming, variables are
needed. We need a number of variables that is equivalent to the number of values to
be stored.

For example, consider storing marks gained by a student for five question
papers on general knowledge.

Five variables are required to store marks for the five question papers.

Name the variable as marks 1, marks 2, marks 3. marks 4 and marks
_ 5. Marks earned by a student can be stored in these variables. Consider 78, 85, 69,
93, 87 to be the marks scored.

78 85 69 93 87

Each variable needs giving a name when variables are used to store values.
This 1is difficult when a large number of variables are used. Further, the program
become complicated and large with large number of variables. In such instances,
arrays are used to get over this problem.

An array is a data structure that can store any number of items using a single
variable name. By using arrays, programs become less complex and the number of
instructions can be reduced.

CBuilding up arrays

Lists are used for arrays in Scratch. Lists can be built as follows in Scratch.
e.g. - Using arrays to enter names of animals:

1. Select ‘Make a List’ from data

Give array a name

Select ‘For this sprite only’

Sl

Click 'OK'

N al} For free distribution
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L
F . Senpls Coshumes Hounds

l!-l-'_}iffn'\ lE\'EI'It!-

l'. ks § Contron

§ souna § sensing

l"en In'.rr-ermm;

KT [ s ooces
Maion a Varigble | - New List
Make alist

List name  Aninmad

O’ For all spiites 8 For this sprite only

Of Cancel

Figure 3.4 : Building up an array in Scratch

After following the steps above, instructions blocks for Animal array appear as
shown below;

Make a Variable

Make 3 List

add m te Animal

dedete E82
saert m at m’ of Animal
replace ftem @B of Animal LUl thing |

tem m of Animal

of Animal

length of Animal

Animal contams M?

Scratch program 12
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CAssigning items into arrays

For example, after building an array named 'Country' to enter the names of

five countries, the following code can be used to enter items to it.

delete @M of Country
repeat ©

| FT 4 Enter the Country EL LR, & L
F

add  answer to Country

Scratch program 13

CDisplaying items in an array

After entering data into an array named ‘Country’, the following program

can be used to display its content to produce the output.

when ihckeed

set v.con tol

mt length of Country

say item  wv_con of Country for aw:ﬁ

change v_con by €9

Scratch program 14

In the above program, v_con is a variable and "Country" is the name of the array.

Let us consider an example where two Scratch programs to store the names
and the marks of five students are processed. The first one uses multiple variables

whereas the second one uses two arrays.
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when
RSO

S What's vour name? 50 B
3

set Name_1 to answer
~ = What’s the mark?

set Marks 1 to answer

add | answer to MName

F 0 What's the mark? TR

add | answer to Marks

(%

set Name_2 to answer

set Marks 2 e answer

~ % Whai’s your name? £ 8

set Name_3 to  answer

Scratch program 16 : Program with
set Marks 3 to answer repetition

" What's your name? | 1 e

set Marks_4 to  answer

set Marks 4 to answer

st Name 3 to answer

asik p—

set Marks S to answer

Array with Array with

Scratch program 15 : Program with names marks

variables

With the arrays in use, it is possible to use a repetition construct. This helps reduce
the size of the program.

Note - An array is termed a list in Scratch programming.

Let us consider another example;

A school conducted a competition to select students for a general knowledge
contest. The principal decided to select students who gained over 15 marks for the
interview.

Five students are to face the interview. In the code shown below, using two arrays
named 'Name' and '"Marks' the names of students having marks greater than 75 are
shown.
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when el keoned
detete D of Marks
debete B of name

sst Cou t= [

repeat _:II Count = m

T e Count of Mar

say joas e Cownt of Na

whr

say joén  item Cownt of Nama

Scratch program 17

3.8 Programming with problem analysis

Dividing a problem into sections makes it easier to solve.

For example, Let us consider finding the average of ten numbers. This
problem can be divided into sections as shown below;

1. Input ten numbers.

when

repeat 1P

ask and wait
k

add answer to Number

Scratch program 18
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2. Find the total of the ten numbers

ot tolal

to tolal ¢ flem oount of Number

count to ocounmt 4 o

=,

Scratch program 19

3. Divide the total by ten to find the average

set average to total / 1)

Scratch program 20
4. Output average

say join ST overage  for ) secs

Scratch program 21

Based on the sections written, it is possible to develop a Scratch program easily for
the entire problem as follows;

wehien elicknd

iz larfien m ol MNurmbar
ripeat P

add | answeer

e lotal ¢« jlem Oouml ol Mumbes

conl o ﬂ

ool  aemrage | ¥} tal @

say join [ESTETTH averson  for € secs

Scratch program 22
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‘ ([tf Refer to workbook for Activity 3.4. )

e Repetition is about repeating a statement or a set of statements.

e A condition is necessary to begin and end a repetition.
e There are Scratch repetition control structures.

e There are three repetition control structures in Scratch:

1. Control structure for repetition a set number of repeat E12)
times (e.g. for 10 times)

=
ii. Control structure for repetition based on a
condition repeat until
=
iii. Control structure for endless repetition T
=

Repetition within a repetition is called a nested
repetition.

e There are a few nested repetition types:

i Repetition to satisfy a given condition

ii. Continuous repetition a fixed number of times

iii. Continuous repetition to satisfy a given
condition

An array is a data structure to store many items using a single name.

Dividing a problem into smaller selections makes problem development
easier.
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