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Python Activity 4: Input and Variables in Python .
"How do you input and store data in a Python program?"

Leaming Objectives
Students will be ablke

to: Content:

— ¢ Explain how to input data m Python

¢ Explain the meaning and purpose of a variable

e Determine if a variable name is valid

* Explam concatenation and the use of “+"

Process:

e Create input statements i Python

e Create Python code that prompts the user for data and stores it in a variable
e Create valid and good variable names

Prior Knowledge
¢ Understanding of flowchart symbolk
Further Reading

o A s HAvww. Ieam o, orglen Vanub!e:s and Tvpes
/! i ony'variables-py/

Programmer%27s Tuxona! for_Python 3/Who Goes There%3F

| Information:
| This activity asks you to execute fines of Python Code. Start the Thonny IDE. In the Shell window you

{_can type individual command lines, ornmeedmrwmdow;oucanmeawhohmﬂmﬂnnl.

Model 1: Input in Python

Inpus, one of the four main operations of a computer, is performed using an input statement in Python
The prompt that appears on the screen to tell the user what to enter is included as a string literal in the
parentheses of the input statement. Input( ) and print( ) are known as fnctions in python,

o P:ogramot llonty Pytho
‘ # Date: Sometime in- the past
# Description: A program that introduces variables

name = input("What is your name? ")
print ("Your name is", name)

Critical Thinking Questions:
. Enter and execute the Python program using the editor window m Thonny. To run the program

when you are done typing you can either press F5, or chick the green amow @ | What is printed in
the shell window when the Python program & executed?

[MET0ome [ —— name » gt C* Weok is gour rame '

i FHuUe nome \-———q wﬂ'f (*4our hamt it’, name))

none
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2. Draw aline between each flowchart symbol and its correspondmg Python code,
3. Examine the first line of Python program: name = input("What is your name? ")

5 8 i Las e wit ©F g nputldype Your
a, What happens when this line of code & executed? name with @ question “Nm\"'shp.lrmncf'

b. What appears in the consok window when this line of code i executed?
e pompt Wil apRar, © wWhot s xfgmr-me’.'
YT ; appear on the screen. USCT What 10 enler & Known as & promipr. 5|

c. Wlm'sthedaﬂs&omdwiznﬁemuﬂassomﬂhg and presses the Enter button?

e data Wil by frored ﬂ‘vﬂae vanable
4. Notice that the word name & in both lines of code. Is the string lteral "name" printed when the
second ine of Python code i executed? What is printed?
ab, Hhe data tRat Wil Gppear K hat 4Be wser input
Model 2: Variables in Python

The word name in the Python code is a variable — name given to a memory location used to store data,

name = input('What is your name? ")
print ("Your name is'", name)

5. What happens when you exccute each of the following fines of Python code?
& name? = input("What is your name?")

invald gyotax | becanse +hert K a GUESHEN marvk
b. your name = input("What is your name?")
nalid cyntoX | pecause there & o cpace
¢. lst name = input("What is you.: name?")
iwalid sYntox ; because A et voriobk frark of a number
d. from = input("Where were you born?") ;
ivald cgntae , becaude it i o keyword
6. Exanimdxccno:s&ntoocmedwhmmclmgﬂthsofcodehqwstbns. Then examine the
following lines of valid code.

name2 = input("What is your npame?")
your name = input("What is your name?")
yourName = input("What is your name?")
What are the rules for creating a valid variable rame?
he  MR( grr we must pot have  space | syavts Wit

a NumbeEr, o Keyword and equesh‘-“ oy K

~ por T beuhc,ﬁcnm el

iz
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7. Are the folowing variable names valid? Are they good mmes? Why or why not?

Variable name Comments about variable name
price ) )
ye 1 Srosuge M i Srps andl fumranes e
s costoffirstitem |.es, for we can eatily see qad calculate R

CesST e &xll e M

ltotal
N0, betcamse it At wWith o number _
firstName yer, becams¢ it deemn't viclale =ny rue ord

wWis Wil aueld 4w mis andedtanding iy ﬁmg__
Qty2!

no ., keecouse it har an cxclamaten peint.

Quiz Scorel

"o, Pecause it el o cpxce.

Information: Printing Multiple Items and Concatenation

You can concatenate two strings literals, two string variables or a string literal and a string variable
using the "+" symbol The strings can be string literals or a variable contaiing string hterals. To
print mulitiple values without big}comemed whether they are strings, you can uwsé a ™" comma.

S —

8. Predict the output and execute the following fncs of code.

Oe €% fumet B Optns Windows t9p
name = input ("What is your name? ") ﬂ
print ("Your name is', Hame)

A

in: 3 Col:

=

a. Isthe output what you would expect? Why or why not? ,
ne | BEcadi® o tHe keyuord area Y word Nome mmvf‘*ﬁ
a capval :& cince e vopable glaph Wit o sty a, i !
+ e~ prorpeiy « .-
b. H&‘w?t}n“you alter e’ Code so that i fimetions properly?
by SRy Sangtd 4Re yanable “name” by a capal N

9. Use the following sct of Python staternents to answer the questions below,

print ( 'Your name is', "Pat. K ')

print ("Your name is" + "Pat. ")
print ("Your age is", 20)
print ("Your age is" + 20)

a. State the output for each of line of code.

| YET pAmT < Par.
£ YO name- e Pat.
3 yoaw earve (s Bk
4. foUr oge IS Q0

F. pver | Tracelback (mesr FECenY call bes®)

iz

e -
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b. What is the difference between the first two print statements? Does the difference affect the
output?

Wdippers o Y o the
Aipference neibver apreck fRe outpat.

¢. Notice that some statements include a comma (,) between the two literals being

printed and some statements use a "+, Do they produce the same o

wput”
NG, bgeaudt wusi ma wilf sepeva Worde winile U"‘ 4
A mm | sepevatr the { X S )

| word -
d. Explain the purpose of the conma
the purose O comma 1S

the wirds tHar ave nside g +he quotaton marke-

e. Why does the last print statement crash the program? What would you do to correct it?
W oorder fo oorrect the last stodemeot. we must put o

gquetration mavke 6 the integor Yo

10. Execute the following program:

name = input ("Enter your name: ")

ID = input("Enter your student ID number
course =

")
input ("Enter your course number: ')

print(name + "'s ID fs "

+ ID +"\nand is enrolled in " + course)

a) Slatcwhatsdsplayed on the screen when you executed the program.
!vafwc SAEns 10w .
EORE gour couvia Nmue— v

b) TP.‘é“\n'é““éﬂ;g' e

escape sequence” in python. What docs this do?
ROpUIsse I 4o frandede #at ho Hhe PYOPer  hewline
Pavacer For (600(" plerpeocm.

¢) Change the \n to \t and describe what happens to the program output.

WS uied For 4ok Sharacter and makes a horiZomal Tak space

between two JS+rings o charactera.
Application Questions: Use the Thonny IDE to check your work

1. State a good variable name for an employee’s 1D number.
Employes | Dnamear
2. Provide an example of a string leral

\ " monty pyiken”
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3. Provide an example of a numeric literal,
C-or+), 0 -9

4. Write a line of Python code that prompts the user for the name of their fivorite ice cream and stores
itma Vam variable name, lcecreaxy = ‘\“pu-\’c R e“wr Ls&)ul’ -Fawv'i“— ce
crarm 7

More Programming Activity

ACTIVITY 4.1 Write a Python program that prompts the user for their first name and last mame.
Assuming that the user’s first name & "Monty” and their last name i "Python" the output should be:

Inter your first name:Monty Fromo =input ¢ “enrer it rome:D
Inter your last name:Python '0OME * input C'Enter Last name: )“ B
Monty's last name is Bython. POV (prame ¢ latrnameis "+ | name + % p)

Se sure your output has the same punctuation as the above output.

ACHVITY4.2szySem=mergramCmteapmgmmumpmnptsthcuserﬁ>rmemmeof
anan'xml.acobr,ﬂlemnrofavebicle,mdthemnnofacity.mcnpri!tascmcmcﬁmoomm
the user mput i the llowing order. Include the additional words in the sampk output as part of
your output. Example: Assume the user enters the words: tiger, green, motorcycle, and Wildwood.
The output would be:

The green tiger drove the motorcycle to Wildwood.

ACTIVITY 4.3 Design a program that disphys the following iformation:
* Your name

* Your address, with city, state, and ZIP

* Your tekephone number

* Your college major

v

e -
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S fame = ot " your finst nae:”)
b Lo = gt ("Fotee your Lt rame”)
[ print (foae + ™ st name 15 * + lrae 4 *))

ACTIVITY 4,2

3 inimil = nput ("Enter nase of &t anigsl:")

B coloe = inout (Enter oame of 2 color:’)

1 vehicle = irput (Tnter name of 4 venicle:')

§ ity = inut (Frter nam of 2 city:”)

3 print {"The" color, aniel, "drove the” wehicle,'n"city + *.")

[ acviy 43

name = input (“Enter your nawe:”)

city = input ("Enter your city:”)

address = ingut (“Enter your address:”)

state = input ("Enter your state:")

code = input ("Enter your zipcode:")

nusber = input (“Enter your telephone nusber:”)
caajor = input ("Enter your college major:”)

2 print ("Your nase is:" nase)

print (Your address 1s:" addresss”, " citys” " states”, ", code)
2 print ("Your telephone nuster is:" nusber)
5 print ("Your college szjor is:",caajor)
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ACTIVITY 4.1

> FRun 'lsb exercise §,py’

Enter your first name:Monty
Enter your last pame:Python
Monty's last name is Python.

) ¥Run ‘l3b exercise 4.pv'

Encer name of an-animal:ciger

Entar nase of a colorigresn

Enter name of a vehicle:mozorcycle

Enver name of 2 city:Wiidwoed

The green tiger drove the motorcycle to Wildwood.

»> 3un 130 awercice Loy
}

Entar your name:¥ane Tdward 7, Malapo

Entar poar civysMatats City

Envar yer addvess:105-C Gth Avesue

Enter your stase:Philippines

Entar your zipcode:12if

Entar your talephone susber:d00-7322

Entar geas college majoriCoeputer Enginesring
Yoar nzee 13: Kams Pdward Y. Malapo

Your address {a: 105-C dth dvemoe, Makati City, Fhilippizes, 1214
Your celephoes mmber 13: B10-7422

Your collegs major is: Compuser Engizesring

e ey
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LAB 1: Computer Hardware

= Duration: 3 Hours

Objectives:
— Understand computer hardware.
~ Understand basic computer components.
— Leam the function of storage.
— Leam about history of computers.

Task 1: Computer Components
As previously mentioned, the computers that are used nowadays are based upon the stored-
program computer concept proposed by John Von Neumann. Also, in Module 1, we pointed out
that a computer is a device capable of storing, retrieving, and processing information or data.
These suggest that a computer must consist of four basic components. These components are

— Central processing unit (CPU)

— Memory unit
— Input unit
—  Qutput unit
P «
My Components T
PROCESSOR XPS 410, Intef Core 2 Duo Processor 6320 (1 86GHz, 1066F SB) with 4MB edit
cache
OPERATING SYSTEM Genuine Windows Vista® Home Premium edi
&= MEMORY 2G3 Dual Channel DDR2 SORAM at B67MHz - 2 DIMMs edit
HARD DRIVE 250GB Serial ATA 3GIv's Hard Orive {T200RPH) wiDataBurst Cache ™ edt.
OPTICAL DRIVE Single Drive; 18X COOVD bumer (OVD+/.RW) widouble Layer write capabiity edt
MONITORS 22 inch E2Z8WFP Widescrean Digtal Flat Paned edt
VIDEO CARD 128MB nVidia GeForce 8300 GS edt 3
SOUND CARD Integrated 7.4 Channe! Auxbo edt
KEYBOARD & MOUSE Dell USS Keyboard edi o
MOUSE Dell Optical USB Mouse . edt
FLOPPY & MEDIA o Floppy Drive Included edt :
READER
MODEM 56K PCI Data Fax Modern edt 1
@;\; My Software & Accessories
PRINTER Del Laser Printer 1110 edt
SERVICE & SUPPORT £0 Day Ltd. Warranty, 1 yr Technical Suppart, 90 Day Advance Exchange edt
Dell 1110 Laser Printer Dell 1110 Laser Printer edt
SPEAKERS Dek ASS01PA 10W Flat Panel Atiached Spkrs for Analog Flat Panels el

Figure 1: Computer Advertisement
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Activity 1.1: Complete the following table by listing the actual components from the ad in
_Figure 1 to match the categories listed.

Basic Component Component from Figure 1
Central Processing Unit Opeven finsy ety .
Memory Unit ‘;;'Lmj» Bowd dhvivk ) ophica| dyove, Vidro (a«L,ﬁapﬁ,
Input Unit MBo L4y K boowd $ wduge,
; MBdory ) Prinder, Mad e
Output Unit TR u’wﬁ 1 P‘%\’ ) Ofb- 1&0\,%\ de
Processor

Activity 1.2: A central processing unit or processor consists of Arithmetic Logic unit (ALU) and
Control unit (CU) unit. What is the function of ALU
The Tmdign of ALY {5 4o pav &0""7/0« St e MA laic op.(ra{iom.

/
Vi

Activity 1.3: What is the function of control péit?
Cowhro| Vit FvengFers cloub;( bhttn CPY or wicre prosessor
/

gy Au- /

Activity 1.4: What does “Core 2 Duo Processor” in the description of processor in Figure 1

mean? /

Twr Prowesor ks work wgiol 4 Love 2 Pvo
VA pemeo s \

Processor Speed ’

What does “1.86 GHzZ” i thc description of processor in Figure 1 mean?

GH stands for giga-Hertz, which means billion cycles/ticks per second. This is a unit used to
measure CPU/processor or clock speed. Clock speed is the speed at which the processor executes
instructions. The CPU requires a fixed number of clock cycles/ticks to execute each instruction.
The faster the clock, the more instructions the CPU can execute per second.

So, 1.86 GHz refers to the processor that can process instructions at the speed of 1.86 billion
cycles per second.

Clock speed can be used as a rough comparison of the speed of two processors as long as they
are the same type and the same brand/maker. Comparing different processors is much more
difficult. The clock still makes each processor do something each cycle, but what that something
is can be very different. For example, on old computers, it would take several cycles for the
processor to complete one operation. On a Pentium4, however, it usually completes two
operations per cycle.

Oz

e -
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i ) Camgovers i My Components
ROESOR PR D B SRS RE PROCER o Doy BOBLI e G Y

—_ e =]
Figure 2: Description of Two Intel Precessors

Activity 1.5: In the above Figure 2, what does “2.4 GHz" in the description of processor Intel
core 2 Duo Processor E6600 mean?

LA0HR2 eomn §70Crss insdvetitne at ~(’(«1 &R—u,o\ of 24 b.’l[;o,;

MUrS P gregw -

Activity 1.6: In the above Figure 2, which processor is faster, E6320 or E6600? Why?

ELOEOO, hicavge GH=2 of W 18 \nloll;ul\' than B0
/ '

Task 2: Memory
What is computer memory or memory? From:
1. The American Heritage® Dictionary: Memory is
a. A unit of a computer that preserves data for retrieval.
b. Capacity for storing information: wo gigabytes of memory.
2. The Encyclopedia Britannica: Computer;) )i!emor} is device that is used to store data or
programs (sequences of instructions) on a temporary or permanent basis for use in an
electronic digital computer. /

N From the Webopedia Computer onuonary “Every computer comes with a certain amount of
physical memory, usually referred to as main memory or RAM. You can think of main memory
as an array of boxes, each of which can' hold a single byte of information. A computer that has 1
megabyte of memory, therefore, can hoId about I million bytes (or characters) of information.”

Activity 2.1: What does RAM stand for?

Activity 2.2: There are two/Basic types of RAM: Dynamic RAM (DRAM) and Static RAM
(SRAM). What is a Dynamlc RAM?

Pyremmnic RAM ¢dorte Yoidg tn wlig ans isting et o cofoter
o“"\C\ *V"\V\X\{"‘-OY
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Activity 2.3: What is a Static RAM?

Hekie RAM iadedag deden Lits b ks b g -

Activity 2.4: Which is more expensive Dynamic RAM or Static RAM?

Stotic R becower Tts hader Faonn Oynouic RAM
LEO\SKQ\ on  pur Fov wance .

Activity 2.5: When someone says a computer has “one gigabyte of RAM”, do they mean the
computer has one gigabyte of Dynamic RAM or Static RAM?

Nes) by dlacking i siea L‘cwho? of 4y ALy

=" My Components /

/
PROCESSOR XPS 410, Intel Core 2 9&6 Processor E6320 (1.86GHz, 1065F S8) with 44B
cache
- OPERATING SYSTEM Gmmemm%/thumm
i MEMORY 268 Dual Charnel DOR? SDRAM at 887MHz - 2 DMMs

Figure 3: Deseo(pdon of Memory

Activity 2.6: Is the memory listed in My Cg/mponents in Figure 3 of type Dynamic RAM or
Static RAM? / :

~p\1v~o\w{\(, R anA\

J
Activity 2.7: What is “SDRAM” in the description of Memory in Figure 37

SORAM stowds For §nchronout Buymeimse Remdomfiags
g gy Shact svnchrow 2d with Y clack 5?3:0( "&“A‘fﬁ\%«g‘?muxm

SR 3

Activity 2.8: What does “DDR2” in the description of Memory in Figure 3 stand for?

bookls fotar Rokt/ 2
v(‘

Activity 2.9: What is “cache” in the description of Processor in Figure 37

(DLC\J\L ‘(\hb_)u. Har Splyreadif C—O{'{’ (M or tw.rq;,’\ }o
@Sy J.ad“ﬂ\ ¥‘f0\~\ AL& o me
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Activity 3.10: Is cache a memory of type Dynamic RAM or Static RAM?

Statre Ram

= Activity 2.11: How many types are of cache? What are they?
Thar AR B%‘PQS ot PRI LT (.Os.(,l,\g ar WW\"’\’L&,

50 m\umf %M woh M(,\ LD Cv'o[—\( B Mo s by,

Task 3: Input and Output and Secondary Storage
Input and Output

Input and output are the basic computer components that commythicate with CPU. An input
device sends data/information to CPU. An output device takes processed data/information
from CPU and makes it available for the user.

Activity 3.1: List all input devices that you know?
MOVSe, ke lwoowd ) microphong, Wel ca//A/ ) LCannty

Activity 3.2: List all output devices that you know? /
Mgmater, SRakerr PY;'\W ) pro\jq,g%y | plﬁ'{‘*‘l—v )

/
/

Activity 3.4: What is a USB/flash drive?

= USB )-ﬂ,a\d,\ckm'pg $ a &‘l'y}{t:\qﬁ &Luf(l '\’lﬂ‘l'ivxbt,uguhi
Hagh L with Ow\ ko aded VSR iuck'qk(g.

Activity 3.5: Is USB/flash drive an input or output device?

Tt com USC  ag \"\Pwlr’;'aﬂ.v(u oud wlso ot output deyica
L /

Activity 3.6: What does USB stand for?
Uw\,lﬂr\so\\ é(rfa\ %0&

Aectivity 3.7: What is secondary storage?

J?couelc»vv\ S%v»\o)( & o &bhﬁ( &9.1/-(0. Ow\d W\MAX“M

3& wet (.bu&‘[ﬁmik) Ave s L "‘*& o Con’H-Lv Wfk"“
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Activity 3.8: [s USB/flash drive a secondary storage?

_\{t& hmuwgg r\'g M§+\4§¢CQ 5&113(/( b\a\ (=28 wwoﬁr

Activity 3.9 List all secondary storages that you know?

"lopP\o\ dis ey | Wewrd Mty €D - RDM Dice; BOd devey

Activity 3.10 What do CD and DVD stand for?
(0"\«96*0"(‘ Disc '? D\‘O)‘l ta | Ney Qo\,-(»{l,( Dvx (),

'4
/

Activity 3.11 Are CD and DVD secondary storage?

Nes M\i ey Op%w\xw{-o\mb\;/éﬂﬂ

Activity 3.12 What is a capacity of a CD? //

Tl capm{u\‘, ot & ¢ g df v YOOMR

_Activity 3,15 What is a capacity of a DVD? //
Thacooerty o D05 up o 4.3 ¢
/

/

_Activity 3.16 What is a CD-R? /

& B‘&Wbl( ) W\’\\UL\ %v\ lac M(,o-fdgg,a\ S dwner OV\IN’

Actlvrty 3.17 What is a CD-RW?/

A blambk €D ol wn e eorded eregeel | opug)

vt L.DV‘&(C/\ M"N\ﬂ J(’\W\LS

Task 4: History of Computers

The first computmg device is Abacus which can be traced back to
5,000 years ago in Asia and still is being used today. Abacus is
considered o be a mechanical computing device. Hence we can
categorize  computing devices/computers into  two  types:
mechanical and electronic computing devices/computers,
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Use the Internet to perform these activities,

Activity 4.1 The real beginnings of computers as we know them today lay with an English
mathematics professor, Charles Babbage. In 1822, what machine did he invent to be able to
compute tables of numbers, such as logarithm tables? What did it use to make the machine run?

Diffvrintl emopinl

Activity 4.2 An important step in the history of computers was the design of a mechanical
_general-purpose computer by Charles Babbage in 1837. What machine did he invent?

AMK/\[“}\\CO\\ AT LN

Activity 4.3 Who created a program for the mechanical genet?/purpose built by Charles

Babbage in 1837.
Ao Cowlonce //

/

.
Activity 4.4 What is the Turing Machine? Who developed it and in what year?
'Tvv’mﬁ roclvink iv 6 wethewmatical wodal of wow putortion Haaf

AL hy  Falss faone taone g 5 Al by dyv lovter supmbolS gn a
ehrip oF topa *:mi:»\é (o o Yok Bw of r;u\ﬁ(vtnm TW\?W’\ .MML.,\C
o \ "é{l b\" f {owa } x]f-xhﬂ\)

Activity 4.5 Who proposed the so called Stored-Program Computer concept or model in his
paper that we are still using till these days? In what year did he propose?

JO(I\\/\ Youn Neudnounn, in Har \q\-l'q \D\C'}OS

Activity 4.6 What is the first electronic computer? Who created it and in what year?
Pf+aha&o§;§: - gurw) W poder crtoded 1‘0"} John
Vihant Mava off 50 1o 205

Activity 4.7 What is the first general-purpose clectronic computer? Who created it and in what
_year?

TNVAC \)bl\h f\f\mucL\H GV'\C‘ ). Pres P Ee ket
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Activity 4.8 The history of computer development is often referred to in reference to the
different generations of computing devices. Each generation of computer is characterized by a
major technological development that fundamentally changed the way computers operate,
resulting in increasingly smaller, cheaper, more powerful and more efficient and reliable devices.
For example, the First Generation covers 1940-1956 and vacuum tubes were the fundamental
change. Complete the following table:

~ From Year | To Year Fundamental Change
Seco”d Genermn qu/< {r\ l.' 'q {D * \1 v Caon cf% ]’S
_Third Generation \;‘?%55 A1A3S] Tl edrn, jc (mw'ou;{tf Microprocegdr
Fourth Generation | | o3¢ Prasert]  Micen P S
Lv A\ r ro /V -
QUESTIONS TO ANSWER: /
1. What are the advantages of Computers? /

/s
‘_CAW%:I Conna \nerfOfe o 'orko-A".:y.'Jr\; of LP'LO'P‘L*—"‘“-

W—“ﬂ\ -V t_\-ﬂ‘:’jr; B e (SR L\MQWM
Prncaes dada slain 7 oo 3l 32 TR PR P . g ley
¥ =i T ¥ TV [ F L PB4 )} 3 =

PAL R VOPNT o e 704 WP K A
- T Lo

—placts yeay e
L AR R AbAnlaq"d,nl.u\l/Ipt-\ sl €ov anteln.) 'Mtﬁfl...»“l-w
¥ H—peef v S A b YAT
Ao Lp ’“vt SO blr

o

N 4 e
L\“ aximp. el wal ol o
LA , Vi ‘f" v K] b

2. What are the disadvantages of Computers?

(owpodecy caw 4o o Lot ot -\'mnpb's wha¥ {o le, Eﬂaph
LA z / \ Al o q N 1 _} A e r > 5

)..“H bl[,b,..n lon L o

ﬂ\-?{fz;-{- ‘l'-'“c"gr \Avl CILl‘*’

mn\ A‘r“ﬁ'(‘)\/\ on +L\.LM.
fl‘
/
7
"“"‘
REFLECTIONS:
(oA ‘Qs) JLf ks In oaarg 0w ]vﬁ + at n/A A Pass
heause o \‘cmn\‘\,&., J\:""V’l{, 7 PR L b\./‘AM(‘Aﬂle e yLee
ALAILA!A-\IL'I< iea Q__LDVH('“' L Chaa J[Aﬂ—L Fal |} e’\ﬂ(n uge { via
" et + £ v SO T A g s - =
%ix\f l:“;-o L8 e O ;"\lﬁ ,0 -T
s v by TR
23 el s e Sl A @A JL-#' FYVVEROTT SR T Sl P DAY Louuhy
| RS = 1) ) — s f g M T M Bad
Mo lli €1 a n:A
- A4 L "R 4 A
—

f

- {c
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LAB 3: GETTING STARTED WITH VISUAL LOGIC 4

Duration: 3 Hour§_

~ This lab activity aims student to:
1. Develop a good algorithm. T
2. Construct flowcharting diagram based on a defined algorithm.
3. Familiarized with the different symbols used in flowcharting.
4. Familiarized with the use of a software called Visual Logic.
5. Transform a flowchart diagram into its equivalent pseudocode.
6. Acquianted with how to design a working computer program.
In this task, we will learn about a process of creating a computer program.
What is a computer programming?
A computer programming is a process of planning a sequence of instructions for a task or an
event to be performed by a computer.
How do we write a program?
There are different phases to write a program -- Programming Life Cycle Phases:
e Problem solving
— Analysis and Specification: Determine precise objective of the solution to the
problem 2
~  Design a solution (Algorithm): Develop a logical sequence of steps to solve the
= problem.
— Verification: Check whether the solution does solve the problem
e Implementation
~  Coding (Program): Translate the design or algorithm into a programming language
- With C++, you use
— Documentation -- your written comments
—~  Compiler — translates your program into machine language
— Main Program — may call sub-algorithms
— Testing: Have the computer follow the instruction in the program (Run the program)
and check the results
— If it does not, then you must find out what is wrong with your program or algorithm
and fix it--this is called debugging
e Maintenance
— Utilization: Use the program
~  Maintain: Revise or modify the program according to changing requirements
—
. . ’G
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What is an algorithm?

COMPUTER ENGINEERING DEPARTMENT

An algorithm is a step-by-step procedure for solving a problem with a finite amount of data in a

finite amount of time.

One way to represent an algorithm is to use flowchart. The following is a list of flowchart
symbols that are used to describe an algorithm.

List.of Flowchart Symbols - Maorithm

Umabwtat Computing Area of a
Circle

e Input a radius

Denotes the begineing o nd of & pragran.

[ —,

¢

oo

ke

e

¢« Compute area of

v
Compate area of a chrele

1
Ousput arca of the circle /

the circle .
mxm R ¢ Qutput the area of
the circle /
Seczge m ::hh“ﬂ

Denctos & decision o bancy 1 be sede. The
POGE TR Conie re oo o s O
{ &g FTHENELSE)

-®

We will use software called Visual Logic to create flowcharts for our prograrias that we will
develop in class. Here is how the flowchart symbol of Visual Logic looks like:

Qutput
<= I Condtion { mm/
& i L e FRadrRadn
“emC Exx Loop
°%-  pMake Array m \
?  graphis » “The area of the circle 8™
1Proe] Cal Procedure & Area
< Play Mukmedia *ﬁ
G Faste tri—v
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Activity 1.1: Use Visual Logic to create a flowchart of an algorithm to find the area of a circle

with a given radius as shown in the above picture.

Activity 1.2: Run the program (flowchart) in Activity 1.1. Did it work?
\Jp.<. -

Activity 1.3: Use Visual Logic to create a flowchart for the algorithm in Activityl.1. Then run

to see if the algorithm correct.

Activity 2.1: Use Visual Logic to create a flowchart for each algorithm. Then run to see if
the algorithm correct. You are to cut and paste to this document the following: the flowchart
you’ve created from Visual Logic and the captured output screen.

Create a flowchart using Visual Logic to represent the logic of a program that allows the user
to enter two numbers and then calculate and display the sum, difference, quotient, product,

and average of the two numbers. Enter 15 for the first number and 10 for the second number.
Sample output is below:

Activity 2.2: Use Visual Logic to create a flowchart for each algorithm. Then run to see if
the algorithm correct. You are to cut and paste to this document the following: the flowchart
you've created from Visual Logic and the captured output screen.

Create a flowchart using Visual Logic to represent the logic of a program that calculates the
weighted average of four exams. The respective weights and scores are given below:

Exam 1 20% 100

Exam2 35% 85

Exam3 15% 90

Exam4 30% 75
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The program should allow the user to enter the score for each exam from the keyboard,
calculate the weighted average, and display it to the screen. Sample output is shown below:

s -10/X

Activity 2.3: Use Visual Logic to create a flowchart for each algorithm. Then run to see if
the algorithm correct. You are to cut and paste to this document the following: the flowchart
you’ve created from Visual Logic and the captured output screen.

Create a flowchart using Visual Logic to represent the logic of a program that calculates and
displays the monthly paycheck for an employee. The net pay is calculated afler taking the
following deductions:

Federal income Tax: 15%

State Tax: 3.5%

Social Security Tax: 5.75%
Medicare/Medicaid Tax: 2.75%
Pension Plan: 5%

Health Insurance: $75.00

The Health Insurance deduction is a fixed amount for the year. Your program should prompt
the user to enter the employee name and gross amount from the keyboard. Use Bill Robinson
for the employee name and $3575.00 for gross amount. Numeric output should be in
currency format. Sample output is shown below:

Employee: Bill Robinson
Federal Tax: $636.25
State Tax: $126.13
Social Security Tax: $206 .66
Medicare/Medicald Tax: $98.31
Pension Plan: $178.76
Net Pay: $2.366 .00

o =

Activity 2.4: Use Visual Logic to create a flowchart for each algorithm. Then run to see if the
algorithm correct. You are to cut and paste to this document the following: the flowchart you've
created from Visual Logic and the captured output screen.
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Create a flowchart using Visual Logic to represent the logic of a program that will
calculate the price of an item. The program should allow the user to enter the price
of an item and whether or not that item is taxable as indicated by “Y” or “N” from
the keyboard. If the item is taxable the program should calculate the tax based on
the current tax rate of 8.25% and recalculate the pr ice, otherwise, nothing should
be done. Finally, the program should display the price. For example if the user
enters $1.99 for the price of the item and “Y” to designate the item is taxable, the
program should produce the sample output shown below (price should be
displayed in currency format):

If the user enters $1.99 for the price of the item and “N” to designate the item is not taxable,
the program should produce the sample output shown below (price should be displayed in
currency format):

QUESTIONS TO ANSWER:

1. What is algorithm?

_jh_t,?f(elﬂ:\xlé‘ e.‘zfiL.'. / mlu(; G ?m\é(\}w.,;
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4. What are the different symbols used in flowcharting? lllustrate and discuss each.
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Act. 1.1

& Input Dialog A X |

A=314rr ,
——
Output: \
"The area of the circle ie :" |
8A
T
Begin
ﬂ__/ e — " Difference: 5
- Quotient: 1.5
: num2
= : Product: 150
- s = numi+num2 Average: 125
d = numi-num2 | : OK
q = numi/num2

fll.-"-"\-n
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Act. 2.2

The weight average is: 85.75!

Output: \
"The weight average is: "
8ed \
. =
B
Act. 2.3
02 (<)
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Input: name o .
! Empioyee: Bill Robinson
7
N ﬂ“x"’_“l Federai Tax: $536.25
fit = grs*.18 State Tax: $125.125
' Social Security Tax: $205.5625
st=grs™.035 —Medicar/Medicaid Tax:$98.3125
m.; cakik Pension Plan: $178.75
SRl Net Pay: $2356
mt = grs*.0276 B
PP = grs*.05 ;
hi=75
netpay = |
grz-(ﬁt*smmmpOH) i
: ,
Qutput:
“Employee: " &name
“State Tax: $" &st
“Soclal Security Tax: $"

"Pension Plan: §” &pp

“Net Pay: §" &netpay
= BN
02 (<)
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Act. 2.4

Input: txble
Input: price
Falso
s
Output: \
“The Price Is: $" &price \ ﬂP'-'pﬁe&l-(pna .0825) |
"The Price Is: $" &txp

—t |

The Price 1s: $2.154175 The Price Is: $1.99

oK ' oK
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LAB 2: Computer Numbering System

Duration: 3 Hours

Objectives:
— Leam how decimal numbers or numbers in base 10 are represented in other bases.
~ Understand how data is organized. ’
— Understand the units use to measure the size of information and storage.
— Lean how to convert numbers in base 10 to other bases,
— Learn how unsigned (positive and zero) decimal numbers are represented in binary.

Introduction

Before we focus on information representation, we need to know what a computer is and what it
does. So, what is a computer? From:

1. The American Heritage® Dictionary: a computer is a device that computes, especially a
programmable electronic machine that performs high-speed mathematiccl or logical
operations or that assembles, stores, correlates, or otherwise processes information.

2. The Columbia Encyclopedia: a computer is a device capable of performing a series of
arithmetic or logical operations. A computer is distinguished from a calculating
machine, such as an electronic calculator, by being able to store a computer program (so
that it can repeat its operations and make logical decisions), by the number and
complexity of the operations it can perform, and by its ability to process, store, and
refrieve data without human intervention.

In short, a computer is a device capable of storing, retrieving, and processing information or
data. What types of information can a computer store/process? Information can roughly be
categorized into 5 groups:

Numbers

Characters

Pictures

Sounds

Instructions or Computer Programs

e e

This leads to a question how numbers, characters, pictures, sounds, or instructions can be
represented such that they can be stored and processed by a computer. The answer is binary
numbers. Therefore we will focus on information representation in a computer. Let us first
explore how numbers information can be represented as binary numbers.

The number system that we accustom to and use in our everyday lives is decimal number system
or base 10. On the other hand computers, by designed, store information as a sequence of 0s and
1s. The number system contains only 0 and 1 is called binary number system or basc 2. So it is
necessary for us to know how decimal numbers are represented in a computer system using
binary numbers. Before we find out how to represent decimal numbers using binary numbers, it
is a good idea to explore numbers in different bases and understand how numbers in different
bases are formed.
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Task 1: Base Number

As previously mentioned, we accustom to decimal numbers (base 10) but computers are
designed (o use binary numbers (base 2). In decimal or base 10 there are 10 digits: 0, 1, 2, 3, 4, 5,
6,7,8,9.

Activity 1.1: How many digits are in binary or base 2? What are the digits?

Thaiv lowt = 15\;0\;‘{7; ) Tha diovits owe DB T,

Activity 1.2: How many digits are in sexadecimal or base 167 What arc the digits? (Use A for
10, B for 11, and so on.)

Mt ant- U diaite o‘,'z fo B B Eﬁ]sf\n:wb.

Activity 1.3: In base 10 the next ten numbers after 9 are 10y, 11,9, 120, 1310, 1410, 1510, 1610,
1710, 1810, and 19o. Subscription 10, [, indicates the number is decimal or in base 10. They are
obtained from the combination of 1 and the digits 0 to 9. What are the next two numbers in base
2 after 1,? Observe that we use a subscription to denote the base that the numbér is in.

0.k 1 /

_Activity 1.4: What are the next two numbers in basAG after Fig (1510)?

\OW D‘M(i “lo

Activity 1.5: What is the next number in bée 2 after 011,?

|00, /

Activity 1.6: What is the next numér in base 16 after OFF ¢?

100y /

Activity 1.7: Are the valuc'{/olo (10 in base 10), and 10> (10 in base 2) the same? Why or why
not?

No bl_amc‘z [O4 s QO\U"*'\ Yo Zw, Wi # 2o J

Task 2: Data Organization

Computers store information as binary numbers, that is, a sequence of Os and Is. Since
computers have limited size of storage, computer engineers need to have a way to measure the
size of information. The following terminology is used to measure information that represented
in computers.
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— Bits stand for Binary digits. A bir is the fundamental unit of computer storage. Related

bits are grouped to represent different types of information such as numbers, characters,
pictures, sound, and instructions

— Nibbles — A nibble is a group of four bits. It is the size of a hexadecimal digit.
5 — Bytes — A byte is a group of 8 bits.
— Words — A word is a group of 16 bits or 2 bytes.

Activity 2.1: How many different combinations or numbers that 0s and 1s with 2 bits can form?
(Hint: List all the possible@binations that binary numbers with 2 bits can form.)

Thauitr M/q ) Wwalgia Kong B0 amd W

Activity 2.2: [low man nt combinations or numbers that Os and 1s with 3 bits can form?

‘m-}rf(.\(-:bm S

Activity 2.3: Htﬁg/ymy g}é'erent combinations or numbers that 0s and Is with 4 bits can form?

f‘ 1

Activity 2.4: In general, how many different combinations or numbers that Os and 1s with » bits
_can form? That is to find a formula to determine how many numbers that » bits can form.

v

2

Activity 2.5: The size of storages or memory units of computers is usually measure in bytes.
These units vary upon the size of storages. They can be measured as kilobyte (KB), megabyte
(MB), gigabyte (GB), terabyte (TB) and petabyte (PB). A kilobyte is roughly one thousand bytes.
But the actual number is 1,024 that is 2'°. That means 10 bits can form exactly.1,024 binary
numbers. We use kilobyte refer to 1,024 bytes because it is easy to reference. A megabyte is
roughly one million bytes. What is the actual number of bytes in a megabyte? (Feel free to use
_any computation device.)

19994530 byks
ztivity 2.6: What is a gigabyte?
WADF 414294 bytg

_Activity 2.7: What is a terabyte?

oAt (g X 10" byleg

=
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Task 3: Decimal Numbers ;

Let us first look at how to convert an unsigned or nonnegative binary number to a decimal
number. If you recall from what you learned in elementary school how the position of each digit
in a decimal number affects the value of the digit, this is called positional notation. For example,

24019 = 2x10° + 4x10% + 0x10' + 1x10°

Note that decimal numbers are number in base 10. We always start counting position from 0 and
Jfrom right 1o left. Since 4 is in position 2, it has the value 400 which is 4 times 10 to the power of
2, that is 4 x 10°. Similarly, since 1 is in position 0, it has the value 1 which is 1 times 10 to the
power of (). You can see that 10 refers to the base of the number 2401 that it represents, and 2
and 0 refer to the positions of digit 4 and 1, respectively.

An easier way to understand this is to view the position of digits and the corresponding
positional values as a table as follows:

Position .. 4 3 2 1 2

. 10" | 10° | 107 | 10" | 10°
Positional Valus 10000 1000 100 10 1
2 il 0 1

2x1000 + 4x100 + 0x10+ 1x1 =2401,
Fortunately, we can use positional notation as the above example to convert binary numbers to
decimal number or number in base 10.

For example, we want to convert a binary number 10110; to decimal. We, first, create a table
that indicates positional values for base 2 to organize our conversion process by writing down
the values of each position in ascending order from right to left. For example, in base 2, the

positional values are: ... 256 128 64 32 16 8 4 2 1. These values are obtained as
follows:
Position R 8 7 6 5 4 3 2 1 0
Positional el 2° 27 2° 2° 22 z 2° 2% 2"
Value AR 256 128 64 32 16 8 4 2 1
So, the table of positional values for base 2 looks as follows:
256 | 128 | 64 | 32 | 16 8 4 2 1

Then place each digit or bit of the given number from right to left. So, the table should look as
follows:

256 | 128 64

B
|
The table indicates the conversion of 10110, to decimal is
Ix16+0x8 + 1x4 + I1x2 4+ 0x1 =16+ 4+ 2 =22
Therefore 101 102 — 2210

Note that the converted decimal number is the sum of all positional values that have a
corresponding 1 under them.
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So, to convert a binary number to decimal number using position notation can be done as
follows:

1) List enough positional values for basg 2 from right to left.

2) Place each bit of a given binary nugiber under each positional value from right to left.

3) The decimal number is the sum of all positional values that have a corresponding | under

them.
Activity 3.1: What decimal numbér does binary number 11010, represent?
Uw [
Activity 3.2: What dec'myd number does binary number 100111, represent?
o =
7
Task 4: Unsigned Binary Numbers
In Task 3 we use the positional notation to convert unsigned binary numbers to decimal numbers.
In this task our focus is on representation of unsigned or nonnegative decimal numbers (integers)
by binary numbers. In mathematics, a set of integers consists of negative integers, zero, and
positive integers. So, in computer systems, there is a need to represent negative integers and
positive integers including zero. Therefore we divide integers into unsigned and signed numbers.
Unsigned numbers are only zero and positive integers. On the other hand, signed numbers are
negative integers, zero, and positive integers or simply integers. So, we need number systems to
represent these two groups of integers. There arc four number systems that are used to represent
integers: unsigned binary, signed and magnitude, 1’s complement and 2’s complement number
systems. We will focus on only unsigned binary. Note that unsigned binary is used to
) represent only positive integers and zero.
There are two ways to convert a decimal number to a binary number.
I. Successive division by 2: Divide the given decimal number by 2 successively and collect
the remainders in backward order. The process will be terminated if the quotient is 0.
For example: What is representation of 791 in binary?
2|79
2|39 1
2|19 1
219" %
24 1
2|2 0
2(1 0
0 1
Therefore 79:0 = 1001111,
—
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2. Reverse positional notation: Use positional notation in reverse, that is, make use of the
value in each position (2° = 1, 2' =2, 2* = 4, 2° = 8, 2* = 16,...) to determine which
position is a 1. The following is the process of conversion:

1) Write down or create a table of the valucs of each position in ascending order
from right to left. For example: ... 256 128 64 32 16 8 4 2 1 Make sure
that the value of the left most number is larger than the decimal number to be
converted. Note that the value 1 is 2°, 2 is 2%, 4 i5 2%, 8 is 2°,..,

2) Determine which position that has the largest value but less than or equal to the
given decimal number and mark that position as a 1. For example, the number to
be converted is 79. Then the position 64 will be marked as a 1 since 79 is less
than 128 but greater than 32.

3) Subtract that positional value from the given decimal number to obtain the
remaining value for the next step. From the example in step 2, the positional value
is 64, Then the remaining value is 79 — 64 =15

4) Repeat the process with the value from the step 2. That means the position 8 will
be marked as a 1. Since 15 is less than 16 but greater than 8, and the remaining
valueis15-8 =7

5) The positions that are skipped will be mark as a 0. That means the position 32
and 16 will be marked as 0.

6) The process will be terminated if the value in the third step is 0.

So, the number 79,y = 1001111,

64 32 16 8 4 2
1 0 0 1 1 1 1

Activity 4.1: Convert the integer 209, to an unsigned binary using the reversed-positional

—

notation.
/

ILOIC 00 1A /

Activity 4.2: In a lot of cascs, it is/more convenient for programmers to deal with information in
hexadecimal representations r than binary representations. That means the programmers
should know how to convert bétween binary and hexadecimal representation. Fortunately, the
process of conversion from bi to hexadecimal and vice versa is relatively simple.

— To convert a binary pépresentation to hexadecimal;
1. Divide binafy representation from right to left in to group of 4 bits (nibble).
2. Ifthe last group has less than 4 bits, pad 0s (to left) to make up 4 bits.
3. Convert each group of 4 bits to a corresponding hexadecimal digit.

For example, 1110100111011, = 0001 1101 0011 1011, = 1D3By4

— To convert a hexadecimal representation to binary, just covert each hex digit to

corresponding binary representation.
For example, 9C3F ;s = 1001 1100 0011 1111,

The following_ﬁu_)blc relates binary. decimal, and hexadecimal:
1 6
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Decimal | 0 2 3 4 ] 7 8 9 10 11 12 13 14 15
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Hex 0 1 2 3 4 5 6 7 8 9 A B C D E R ]
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What is the Hex representation of the binary number 1100101 100,7

5L,

_Activity 4.3: What is the binary representation of the hexadecimal number 2A8DB9,¢?

010101000110} | O} |00\,

QUESTIONS TO ANSWERS:
1. What is the next number after 101 in base 27

10, /

2. What is the next number after 99,, in base10? / -

100, ;

3. List all binary numbers from 0 to 7. /

!

4. What is the actual number of bytes in 1/Kilo byte?
1D 24 by kg |

/B. How many bits dogs~if require to represent binary from 0 to 15? List all binary numbers.

4 ws;ouo“@,cmox,mn\ 101004 p1ot+ P10y 0014 1000,

6. What is the decimal value of binary number 100,?

1001,y 101D, )0, , 1100,, O, 1110, fIll,

4 e

7. What is the decimal value of binary number 1101,?

e

8. Convert the integer 23,4 to a binary.

(ol
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9. Convert the integer 1130 to a binary.
T

nh 0001m /

= 10. Convert the imcgévﬁslo to a binary. /
10\\ b0 \0,
REFLECTIONS:
: : z \A m‘ ""' —\\A l aaa A / ;
B e B WA e T fm“ \f',f‘, 5 s
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