Key computing ideas

To program computers properly there are some
key ideas that you need to know about
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1. Algorithm

An algorithm is a set of instructions to
complete a task

When we program, we turn the algorithm into
programming code
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Etymology of algorithm:

From the name of the
Persian scientist and
mathematician
Al-Khwarizmi who wrote in
about CE 825

Later the Greek word
arithmos was added to get
algorithm
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Etymology of algorithm:

Al-Khwarizmi worked in

Baghdad in modern daylrag [}° MM;}LLM;,?;“*f_;
gJ‘Jdebw: A
He wrote some of the ’_‘wa«o&i |
(w horsdr A
K u_,(;-:;aUJeJ'c'/l .

& uwwwar—'w»‘:“
o _5ligse

earliest books about
algebra and equations

5D zg A
ewf»’,as dl,w 1%




Paley,
m,
o MSss/nd

Co®.
7”S("”’//» D
% GY\\’ABl S

%
Uroya,

.
Sfax

Tripoy;
.

o Misrat,

oSirte

ca 850 AD

© CaPITAL

® Populated place

The Abbasid Caliphate

ABBASID PROVINCES

®aden

A
z
\ <C |\ WP
—
x
A \D S
Ragysye qu; \)\ \ka"‘ ")o
a
. U2’ v. .
+perbend ® Q~ o, ch
> Tmins\. « i
Kars Barda J
'y - . . L
7 Bak
- S ARRAN O G oW
eNIA - : % . ey
! e Nos =>
< e AL Rudh i\
Malatya® . Theevee. BitliS ._o& Gorg2” e Marw 3 yap
, = o g (W
Slarsus AL TABARISTAN ®pamagha” erat
Nepp'v Manh, ~j4 GJMosul S B (Rl v. .
Shinar s - AZ R Q =
CRE E Antioch® R o RayY 0
) TE cvRP\f’ < a-Qarqisiya .., Hamadang '/IBAL \(\A ‘;\
Tripol E.,mnmo_r-" Haditha, T‘k“lo Sam'}{(a \ PATICY
Beirut AU el & \IvhaWd"‘d Kaghan = 6 )
= . ~ . BAGHDAD. \sfahan e . ) \\?‘
Barca Damasc(s® T .+ Anbar' Q . L., S 2 e Busy seesstesaeiiaa 3P\ %%
5 Tiberias® $ R peises -L\sTAN o "v.v; Rz sw' MUNP‘
X Dami SRR AQ 1.\*\) 2. ardasif
QL Nemndna 1D enisalem AN Ahvaz, BACEES sttt
BA“ . Jerusalem e2) i : Bii!ﬂ 3 Arva]a” (RIS ooz L S R A B AT .&(
€G X - E EARS MAN ¢ N . A
Y ; . KIR AW g
7~ Fustat® = Genabah_ Shira A s ¢ SIN D
Faiylim® “Mhqaba G A ?‘ pannele nsuf@
- . & : yans
ij ey HormuZy “ payPdh
€l Ashmunein® Asyut Tabuk . 5 Siral Tis Y
Y . P - warach
Akhmin® .&1 b7 *pibba
hmim &
%, ‘. Y gohar
Qus se4 _ Muskat
JAswan OM'qW I 1 D€V
][
Mecca A-_
Ll
./.\\
Areas under -
R Y V- (O, . 0 A\
theCaliph | [N/ \ O \J
-------- )
A nomous | | /XN X1 Gscessisoteeteies ! &
utonomous i 05 A
Dynasties N P‘D\ 9,
Condominium 1\ ' et NN
'8
of Cyprus ,; " ﬂ | U
] U}

The area of Persia when Al-Khwarizmi was writing in about

CE 825




Key computing ideas

< Start ) An algorithm is:

} e step by step instructions
Cut the bread in the right order
i break the problem down
Toast the bread clear and unambiguous
I get the same result each
Butter the toast time

v
Spread the jam

: This algorithm is written
Eat the toast

; using a Flowchart

e |
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Algorithms can be used for any task

Computerised algorithms are used in lots of
ways:

to recommend things when online shopping
to recommend YouTube videos or on spotify
to plan GPS routes or in sat nav systems

to give doctors ideas about how to diagnose
to sort items in a list or search for an item

to guess what stocks and shares might go up
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2. Sequence

Sequence means putting things in the right
order

If lines of computer code or instructions in an
algorithm aren’t in the right order the program
or algorithm might not work as intended
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3. Selection

Selection is choosing what to do nextin a
computer program or an algorithm

To do this we often use the idea of;

IF-THEN - ELSE

e |F somethingis true
e THEN do this
e ELSE (otherwise) do something

else
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4a. Repetition

Repetition means repeating a block of code or
a set of instructions more than once

This can be really helpful - computers are
excellent at doing simple things really quickly
and using repetition makes this much easier to
code

We often do repetition by using a loop
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4b. Iteration

Iteration is basically just a different way of
saying repetition

There are different ways to do repetition
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5. Variable

Computers need to be able to store values so
we can use them again in a program

They do this using variables

A variable is a named area of computer memory
where a value can be stored

The variable can be changed. It can hold
numbers, words or other values
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Summary:

An algorithm is a set of instructions to complete a task

A computer program is an algorithm that has been
coded so that it runs on a computer

Sequence means getting instructions in the right order
Selection means making a decision in an algorithm

Repetition means doing things more than once
Iteration is another word for repetition

A variable is an area of computer memory where a value
can be stored
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