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Chuong 1. Théng tin, dir liéu va cach may tinh biéu dién chiing
— Chapter 1. Information, Data and How Computers Represent Them

Muc tiéu chwong — Chapter objectives

« Phan biét thong tin, dit liéu va vat mang tin, mdi loai néu duoc mot vi du riéng
Distinguish information, data and information carriers, giving a separate example of each

« Poi qua lai gitra s6 thap phan va sé nhi phan, quy dbi cac don vi B, KB, MB, GB theo
quy udc 1024
Convert between decimal and binary numbers, and between B, KB, MB and GB using the
1024 convention

« Tinh dung luong ctia vin ban, anh va 4m thanh s tir cac thong s6 ma hoa nhu s ky
tu, s6 diém anh, s6 bit mdi diém, tan s lay mau
Calculate the storage size of digital text, images and sound from encoding parameters such
as character count, pixel count, bits per pixel and sampling rate

1.1. Thong tin, dir liéu va vat mang tin - 1.1. Information, Data and Information

Carriers

Ban nhin to lich thdy dong chit “Tht Ba, 15/7”. Dong chit va con sb d6 1a dit lidu: nhiing
ky hiéu duoc ghi lai. Tir d6 ban biét hom nay 1a thir Ba, ngay 15 thang 7, va ding ngay
ay dé dién phiéu. Piéu hiéu duoc 4y 14 thong tin.

You look at a calendar and see “Tuesday, 15/7". Those letters and numbers are data: recorded

symbols. From them you know today is Tuesday, 15 July, and you use that date to fill in a form.
That understanding is information.

Dir liéu 1a cac con s, chit, hinh anh, 4am thanh duogc ghi lai dé con nguoi hodc may tinh
doc, luu va xt li. Thong tin 1a y nghia rut ra tir dir 1i€u, giup ban hiéu mét viéc va chon
cach lam. Cung mot dir liéu c6 thé cho thong tin khac nhau tiiy ngudi doc va myc dich.
Data are numbers, words, images or sounds recorded for people or computers to read, store and
process. Information is the meaning drawn from data; it helps you understand a situation and
choose what to do. The same data can yield different information depending on the reader and
the purpose.

Vat mang tin 1a vat chua dit li¢u: to lich, trang gifiy, bang den, thé nhd, man hinh, tép
trong mdy tinh. Khong c6 vat mang thi dit liéu kho duoc giir lai va truyén di. Vat mang
khong phai thong tin; n6 chi 1a chd dé dir liéu nam. May tinh giir dit liéu trong tép va bod
nhé, r6i xur 1i dé rat ra thong tin; ban van can kiém tra két qua.

An information carrier is an object that holds data: a calendar sheet, a page, a blackboard, a
memory card, a screen or a file on a computer. Without a carrier, data is hard to keep and pass
on. The carrier is not the information; it is where the data sits. A computer keeps data in files
and memory and processes it into information; you still need to check the result.

Hai tinh chat can kiém trudc khi dung thong tin 14 tinh chinh xac va tinh kip thoi. Chinh
xéac nghia 1a dit liéu phan anh dung thyc t&; mot dau diém ghi sai lam diém trung binh sai.
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Kip thoi nghia 14 thong tin dén luc con dung duoc; bio mua sau khi da ra duong thi it gia
tri.

Two qualities to check before using information are accuracy and timeliness. Accuracy means
the data reflects reality;, one wrong score makes the average wrong. Timeliness means the

information arrives while it can still be used; a rain alert after you have left home has little
value.

Gia trj ctia thong tin gin voi cau hoi ban dang can tra 15i. Mudn chon cach 6n thi, ban can
biét diém yéu timg phan, khong can mot bang sé liéu dai khong lién quan. Hay xac dinh
cau hoi trude, roi tim dit lidu tra 10 cau héi do.

The value of information depends on the question you need to answer. To choose how to revise,

you need to know your weak topics, not a long table of unrelated figures. Set the question first,
then find the data that answers it.

Khi phén loai mét tinh hudng, 1am theo bén budc.
When classifying a situation, follow four steps.
1. Poc phan ghi nhan dugc: sb, chit, mau, 4m thanh. Phan 4y 1a dir liéu.
Read what is recorded: numbers, letters, colours or sounds. That is the data.
2. Goi tén vat mang: to gidy, bang, dén, tép hay man hinh.
Name the carrier: a sheet of paper, a board, a light, a file or a screen.
3. Hoi dir liéu giup ban biét gi va quyét dinh gi. Cau tra 16i 12 thong tin.
Ask what the data tells you and what decision it supports. The answer is the information.
4. Kiém ngudn va thoi diém: sd c6 dung, c6 con méi. Sai hodc cil thi chua dung.
Check the source and the time: is the number correct and still current? If it is wrong or out
of date, do not use it yet.

Vi DU/ EXAMPLE — Bang diém Toan cua Lan ghi 8; 9; 7 trén phiéu. Dir lidu 12 ba s6 8, 9,
7; vat mang 13 phiéu diém. Thong tin rat ra: diém trung binh 1 (8 + 9 + 7) : 3 = 8,0. Néu mot
s0 bi chép sai, két luan vé diém trung binh ciing sai.

Lan’s maths report shows 8; 9; 7 on a slip. The data are the three numbers 8, 9, 7, the carrier is the
report slip. The information drawn is that the average score is (8 + 9 +7) : 3 = 8.0. If one number is
copied wrongly, the conclusion about the average is also wrong.

Tinh hudng Dir li€u va vat mang Thong tin rut ra
Situation Data and carrier Information drawn

To lich ghi “Tha Ba, 15/7” Chir va s6 trén to lich Hom nay la thr Ba, ngay
A calendar reads “Tuesday, The letters and numbers on the 15/7

15/7” calendar Today is Tuesday, 15 July
ben giao thong mau do Mau dé trén cot den Phai ding xe

A red traffic light The red light on the post You must stop

LOI HAY GAP / COMMON MISTAKE — Ba 13i hay giip: goi con sb trén gidy 14 thong tin;
goi to gidy hay USB 1a thong tin; thiy dit liéu nhiéu thi tin ngay. Cach sira: n6i 15 dir liéu, vat
mang, thong tin rat ra; roi kiém ngudn va thoi diém.
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Three common mistakes. calling the numbers on paper information, calling the paper or USB stick
information; trusting data just because there is a lot of it. To fix this, state the data, the carrier and the
information drawn, then check the source and the time.

GHI CHU / NOTE - Dit liéu 12 nguyén liéu; thong tin 13 diéu hiéu dugc; vat mang 13 chd
chua.
Data are the raw material; information is the understanding; a carrier is the container.

1.2. Xir li thong tin va don vi do dung lwong — 1.2. Information Processing and
Units of Storage

Mai 1an ban bAm may tinh bo ti, may lam dung mdt chu trinh: nhan sb, tinh, hién két
qua. May tinh ciing xir li théng tin theo bon viéc ndi nhau: nhan vao, xir li, dua ra va luu
trur.

Every time you use a pocket calculator, it runs one cycle: take in numbers, compute, show the
result. A computer processes information through four linked tasks: input, processing, output
and storage.

* Nhén vao: may thu dir li¢u tir bén ngoai, vi du go phim, chup anh béng camera, thu
giong noi bang micro.
Input: the machine collects data from outside, such as typing, taking a photo with a camera,
or recording a voice with a microphone.

* X1 li: may tinh toan, se‘ip xép, so sanh dir li¢u, nhu cong diém cac mon dé ra diém
trung binh.
Processing: the machine calculates, sorts and compares data, such as adding up subject
scores to get an average.

« Pua ra: méy hién két qua 1én man hinh, in ra gidy hodc phat qua loa.
Output: the machine shows the result on a screen, prints it on paper, or plays it through a
speaker.

« Luu trit: mdy gitr dit liéu va két qua trong bo nh¢ dé dung lai, vi du luu bang diém vao
USB.

Storage: the machine keeps data and results in memory for later use, such as saving a score
sheet to a USB drive.

Mudn biét thé nhé chira dugce bao nhiéu anh, ban phai do dugc dung lugng, tuc lugng dir
lidu ma mot tép chiém hodc mot thiét bi chira duoc. Pon vi nho nhat 13 bit, chi nhan gia
tri 0 hoac 1.

To know how many photos a memory card can hold, you need to measure capacity: the amount
of data a file takes up or a device can store. The smallest unit is the bit, which holds only 0 or 1.

Bing bao nhiéu Ghi cha
Equivalent Note
8 bit bu lvu mot ki ty don gian
1 byte . .
8 bits Enough to store one simple character
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Pon vi Bing bao nhiéu Ghi chu
Unit Equivalent Note

| KB 1024 byte Mot doan vin ngin
1024 bytes A short paragraph
| MB 1024 KB Mot bire anh ¢& nho
A small photo
Mot bo phim ngfm
1 GB 1024 MB A short film
1 TB 1024 GB O cung c& 16n

A large hard drive

Khi chi can udc lugng nhanh, ban c6 thé coi mdi bac béng khoang 1000 don vi nho hon.
Khi tinh chinh xéc, dung 1024.

For a quick estimate, you can treat each step as about 1000 of the smaller unit. For exact work,
use 1024.

Cach doéi don vi — How to convert units

1. Xép cac don vi theo thir tu bit, byte, KB, MB, GB, TB va xac dinh don vi dang co,
don vi can d6i sang.
List the units in order: bit, byte, KB, MB, GB, TB. Identify the unit you have and the unit you
want.

2. bi tir don vi 16n xudng don vi nhé thi nhan voi 1024 cho mdi bac (riéng byte sang bit
thi nhan 8).
Going from a larger unit to a smaller one, multiply by 1024 for each step (for byte to bit,
multiply by 8).

3. Di tir don vi nhé 1én don vi 16n thi chia cho 1024 cho mdi bac (bit sang byte thi chia
8).
Going from a smaller unit to a larger one, divide by 1024 for each step (for bit to byte,
divide by 8).

Vi DU/ EXAMPLE — Déi 2 KB ra bit. Bu6c 1: 2 KB =2 x 1024 = 2048 byte. Budc 2: 2048
x 8 = 16384 bit. P6i nguge 5120 KB ra MB: 5120 : 1024 = 5 MB.

Convert 2 KB to bits. Step 1: 2 KB =2 x 1024 = 2048 bytes. Step 2: 2048 x 8 = 16384 bits. In
reverse, 5120 KB to MB: 5120/ 1024 = 5 MB.

Vi du: thé nh¢ chira dwgc bao nhiéu anh — Example: how many photos fit on a memory
card

Thé nhé 32 GB, mdi 4nh ning trung binh 4 MB. Hoi chira dugc nhiéu nhat bao nhiéu
anh?

A memory card holds 32 GB and each photo averages 4 MB. What is the maximum number of
photos?

1. D6i dung luong thé ra MB cho cing don vi véi anh: 32 x 1024 = 32768 MB.
Convert the card capacity to MB so it matches the photo unit: 32 x 1024 = 32768 MB.
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2. Chia cho dung lugng mot anh: 32768 : 4 = 8192.
Divide by the size of one photo: 32768 /4 = 8192.

3. Két luan: thé chira duoc toi da 8192 anh. Néu con du thi bo phan 1¢, vi khong c6 nia
btrc anh.
Conclusion: the card holds at most 8192 photos. If there is a remainder, drop the fraction,
since half a photo cannot be stored.

LOI HAY GAP / COMMON MISTAKE — Nhén 8 hay 1024 nham chd: byte sang bit nhan
8, con cac bic tir byte trd 1én nhan 1024. Lai nita 1 quén d6i hai s6 vé cung don vi trude khi
chia.

Mixing up 8 and 1024: byte to bit uses 8, while every step from byte upward uses 1024. Another slip is
dividing before putting both numbers in the same unit.

MEO / TIP — Thé nhé ghi 32 GB thuong cho dung lwong ding duge thip hon mét chit, vi
hang tinh theo 1000 va hé thong chiém mot phan. Hay chira du khi tinh.

A card labelled 32 GB usually shows a little less usable space, because makers count in units of 1000
and the system takes a share. Leave some margin when you calculate.

1.3. Hé nhi phan va doi so gitra hai hé — 1.3. Binary Numbers and Base Conversion

May tinh khong doc duoc chir "bén muoi 1am" hay chir s6 45 nhu ban.
A computer cannot read the words "forty-five" or the digits 45 the way you do.

Bén trong may co6 hang triéu céng tic dién tir, mdi cong tic chi nim & mot trong hai trang
thai: bat hodc tat.

Inside the machine sit millions of tiny electronic switches, and each one rests in only one of two
states: on or off.

Ta quy wdc bat 1a 1, tit 1a 0. Mdi ki hiéu 0 hodc 1 goi 1a mot bit, viét tat ctia binary digit
(chir s6 nhi phan). Bon cong tic "bat, tat, bat, bat" ghi thanh 1011.

We agree that on is 1 and off is 0. Each 0 or 1 is called a bit, short for binary digit. Four
switches "on, off, on, on" are written as 1011.

Hé dém chi dung hai ki hiéu 4y goi 12 hé nhi phan (hé co s6 2). Hé ban dung hang ngay
c6 mudi ki hidu 0 dén 9, goi 13 hé thap phéan (co sb 10).

A counting system that uses only those two symbols is called binary (base 2). The system you use
daily has ten symbols, 0 to 9, and is called decimal (base 10).

Gia tri ctia mot chit s phu thudc vi tri. O hé thap phan, 256 1a 2x100 + 5x10 + 6x1. O hé
nhi phan, bac 13 luy thira cta 2: bit phai nhat dang 1, 16i 2, 4, 8, 16, 32...

The value of a digit depends on its position. In decimal, 256 means 2x100 + 5x10 + 6%1. In
binary the weights are powers of 2: the rightmost bit is worth 1, then 2, 4, 8, 16, 32 and so on.

Poi s6 thap phan sang nhi phan — Converting decimal to binary

1. Chia s6 can d6i cho 2, ghi lai thuong va s6 du (0 hodc 1).
Divide the number by 2 and note the quotient and the remainder (0 or 1).
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2. Ly thwong vira tim duoc chia tiép cho 2, ghi s du. Lap dén khi thuong bang 0.
Divide the new quotient by 2 again and note the remainder. Repeat until the quotient is 0.

3. Poc cac sb du tir dudi 1én, tic theo thi tu nguoc voi lac ghi. Day do 1a s6 nhi phan
can tim.
Read the remainders from the bottom up, that is, in reverse order. That string is your binary
number.

ViDU/EXAMPLE—D6i37. Tac637:2=18dul;18:2=9du0;9:2=4dul;4:2=
2du0;2:2=1du0;1:2=0du 1. BDoc nguoc cac s6du1,0,0,1,0,1duge 100101, Thi
lai: 32 +4 +1=37.

Convert 37. We get 37 : 2 = 18 remainder 1; 18 : 2 = 9 remainder 0; 9 : 2 = 4 remainder 1; 4 : 2 =2
remainder 0; 2 : 2 = I remainder 0; 1 : 2 = 0 remainder 1. Reading the remainders 1, 0, 0, 1, 0, 1
backwards gives 100101. Check: 32 +4 + 1 = 37.

Poi s6 nhi phan sang thap phan — Converting binary to decimal
1. Panh s vi tri cac bit tir phai sang trai, bat dau tir 0.
Number the bit positions from right to left, starting at 0.
2. Nhan mdi bit véi 2 mil vi tri ctia no, bé qua cac bit 0 cho nhanh.
Multiply each bit by 2 raised to its position, skipping the 0 bits to save time.
3. Cong cac két qua lai.
Add the results.

Vi DU/ EXAMPLE — 100101 c6 bit 1 ¢ vitri5,2va0,nén gida tri la 32 +4 + 1 =37.
In 100101 the 1 bits sit at positions 5, 2 and 0, so the value is 32 +4 + 1 = 37.

Cong hai s6 nhi phan — Adding two binary numbers

1. Nh¢ bén quy tic: 0+0 = 0; 0+1 = 1; 1+0 = 1; 1+1 = 10, nghia 13 viét 0 va nh¢ 1 sang
cOt bén trai.
Learn four rules: 0+0 = 0; 0+1 = 1; 1+0 = 1; 1+1 = 10, meaning write 0 and carry I to the
column on the left.

2. Pt hai s6 thang cot, cong tir cot phai nhit sang trai, cong ca s6 nhd vao cot ké tiép.
Line the numbers up, add from the rightmost column leftwards, including any carry in the
next column.

3. Néu cot trai cuing con s6 nhé thi viét thém chir s6 1 vao bén trai két qua.
If a carry is left over at the last column, write an extra 1 on the left of the result.

ViDU/EXAMPLE — Tinh 1011 + 0110. Cot 1: 140 = 1. C6t 2: 1+1 = 10, viét 0 nhé 1. Cot
3: 0+1+1 = 10, viét 0 nh& 1. Cot 4: 1+0+1 = 10, viét 0 nhé 1. Ha s6 nhé 1 Xuéng, duoc
10001. Kiém bang hé thap phan: 11 + 6 =17, ma 10001 = 16+ 1 = 17.

Compute 1011 + 0110. Column 1: 1+0 = 1. Column 2: 1+1 = 10, write 0 and carry 1. Column 3:

0+1+1 = 10, write 0 and carry 1. Column 4: 1+0+1 = 10, write 0 and carry 1. Bring down the carry,
giving 10001. Check in decimal: 11 + 6 =17, and 10001 =16 + 1 = 17.
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LOI HAY GAP / COMMON MISTAKE — Ghi s6 du theo diing thir tw vira chia roi doc tir
trén xuéng. Vi 37, cach sai cho 101001, tirc 41, 1éch han két qua.

Writing the remainders as you go and then reading them top to bottom. For 37 the wrong way gives
101001, which is 41, far from the answer.

LOI HAY GAP / COMMON MISTAKE — Dém vi trf bit bat diu tir 1 nén moi trong s6 bi
nhan d6i, 100101 thanh 64 + 8 + 2 = 74,

Counting bit positions from [ instead of 0, which doubles every weight, turning 100101 into 64 + 8 +
2=74.

MEO / TIP — Thudc sin cac trong s6 1, 2, 4, 8, 16, 32, 64, 128 rdi trir dan tir s6 16n nhat: gap
s nao trir dwoc thi dat bit 1 & vi tri d6. P61 37:37 -32=15,5-4=1, 1 — 1 =0, nén bit 1 nam
ovitri5,2,0,ra100101.

Memorise the weights 1, 2, 4, 8, 16, 32, 64, 128 and subtract from the largest: put a 1 wherever the
weight fits. For 37: 37 —-32=95,5—4 =1, 1—1 = 0, so the 1 bits are at positions 5, 2 and 0, giving
100101.

PHAI THUQC / MEMORISE — Mot byte bang 8 bit; bit phai nhat ning 1, bit trai nhat cia 8
bit ndng 128.
One byte equals 8 bits, the rightmost bit weighs 1 and the leftmost bit of eight weighs 128.

1.4. Ma hoa van ban, hinh 4nh va am thanh - 1.4. Encoding Text, Images and
Sound

May tinh khong hiéu chit, anh hay ndt nhac. N6 chi phan biét duoc hai trang thai: co dién
ghi 13 1, khong c6 dién ghi 1a 0. M4 hoa 13 viéc quy doi thir ta mudn luu thanh day bit
theo mot quy udc cong khai, dé bén doc tra ngugc quy uoc ma dyng lai ndi dung ban
dau.

A computer does not understand letters, pictures or musical notes. It tells apart two states only:
current on, written 1, and current off, written 0. Encoding means turning what you want to keep

into a string of bits under a published rule, so a reader can reverse the rule and rebuild the
original content.

Véi chit, quy udc nim ¢ bang ma. Mdi ky tu dugc gan mot con sb, roi s6 d6 viét sang nhi
phan. Bang ASCII gan chit A 1a 65, viét du 8 bit thanh 01000001; chit a 1a 97, tic
01100001. Bo Unicode phii hang tram nghin ky tu, mdi ky tu thuong ton tir 16 bit trd 1én.
For text, the rule lives in a character set. Each character gets a number, and that number is
written in binary. ASCII assigns A the value 65, written in 8 bits as 01000001, and a the value
97, or 01100001. Unicode covers hundreds of thousands of characters, usually at 16 bits or
more each.

Véi anh, ta hinh dung tdm anh chia thanh luéi 6 vudéng nhé, mdi 6 1a mot diém anh
(pixel) mang mot mau. S6 bit danh cho mot diém anh quyét dinh sé mau: 1 bit cho 2
mau, 8 bit cho 256 mau, 24 bit cho hon 16 triéu mau. Dung luong anh chua nén bang sb
diém anh nhan sd bit cia mot diém anh.
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For a picture, imagine it cut into a grid of tiny squares, each square a pixel holding one colour.
Bits per pixel set how many colours appear: 1 bit gives 2 colours, 8 bits give 256, 24 bits give
over 16 million. The uncompressed size equals pixel count times bits per pixel.

Ba budc tinh dung lwong anh — Three steps for image size
1. Dém diém anh bang chiéu rong nhan chiéu cao, ca hai tinh theo diém anh.
Count pixels by multiplying width by height, both in pixels.
2. Nhan vdi s6 bit cuia mot diém anh dé ra sd bit cta ca anh.
Multiply by bits per pixel to get the total bit count.

3. Chia 8 dé ra byte, chia tiép 1024 néu muén ra KB.
Divide by 8 for bytes, then by 1024 for kilobytes.

Vi DU/ EXAMPLE — Anh 40x30 diém anh, mdi diém 8 bit. S6 diém anh 1a 40 x 30 = 1200.
S bit 1a 1200 x 8 = 9600 bit. S6 byte 14 9600 : 8 = 1200 byte, tirc 1200 : 1024 = 1,17 KB.

An image of 40%30 pixels at 8 bits per pixel. Pixels: 40 x 30 = 1200. Bits: 1200 x 8 = 9600. Bytes:
9600 : 8 = 1200, and 1200 : 1024~ 1.17 KB.

Véi am thanh, séng am 1a duong cong lién tuc, may khong ghi hét dugc. May do gia tri
song tai nhiéu thoi diém, goi la léy mau, va mdi 1an do ghi bﬁng mot so bit goi la do sau.
Tan s6 1ay mau 1 s6 1an do trong mot gidy, chang han 8000 hay 44100 1an.

Sound is a smooth wave, and no machine can record every point of it. The machine measures the
wave many times per second, called sampling, and stores each measurement in a fixed number of

bits, called bit depth. The sample rate is how many measurements happen in one second, say
8000 or 44100.

1. Nhan tan sb 1dy mau v6i d6 sau bit, véi sd gidy, voi so kénh (1 1a don, 2 1 nbi).
Multiply sample rate by bit depth, by seconds, by channels (1 for mono, 2 for stereo).

2. Chia 8 dé doi bit ra byte.
Divide by 8 to turn bits into bytes.

Vi DU/ EXAMPLE — Poan 10 gidy, 8000 mau mdi gidy, 8 bit, mot kénh. S bit 1a 8000 x 8
x 10 x 1 = 640000 bit. S& byte 1a 640000 : 8 = 80000 byte, tirc 80000 : 1024 = 78,1 KB.

A 10-second clip at 8000 samples per second, 8 bits, mono. Bits: 8000 x 8 x 10 x 1 = 640000. Bytes:
640000 : 8 = 80000, and 80000 : 1024 =~ 78.1 KB.

Dang dir . £ A : .

on g Dai lwgng dém Cong thire ra bit
liéu ey

: What you count Formula in bits

Data type

Chit Sb ky tu S6 ky tu x s6 bit mdi ky tu
Text Number of characters Characters x bits per character
Anh S6 diém anh Rong x cao x bit mdi diém anh
Image Number of pixels Width x height % bits per pixel
Amthanh  S6 miu Mau/gidy x bit x gidy x kénh
Sound Number of samples Samples/s x bits x seconds % channels
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LOI HAY GAP / COMMON MISTAKE — Quén chia 8, bio dung lwong gip 8 1an that.
Skipping the division by 8, which reports a size eight times too large.

LOI HAY GAP / COMMON MISTAKE — Nhim 8 bit véi 8 méu; 8 bit cho t§i 256 mau.
Mixing up 8 bits with 8 colours; 8 bits allow up to 256.

LOI HAY GAP / COMMON MISTAKE — B6 s6 kénh khi tinh 4m thanh ndi, két qua hut
mot nira.
Dropping the channel count on stereo, which halves the answer.

MEO / TIP — Ba cong thirc déu ra bit, chia 8 méi ra byte. Viét nhap kém don vi & timg dong
dé khong 1an.

All three formulas give bits, and only dividing by 8 gives bytes. Write the unit beside every line of your
working.

PHAI THUQC / MEMORISE — 1 byte = 8 bit; 1 KB = 1024 byte; s6 mau = 2 mii (s bit
mau).
1 byte = 8 bits; 1 KB = 1024 bytes; colour count = 2 to the power of colour bits.

1.5. Bai tip ba mirc: bic¢u dién va do lwong thong tin — 1.5. Practice in Three

Levels: Representing and Measuring Information

Mirc co ban — doi don vi va tach ba 16p ciia mot cau — Foundation level: unit conversion
and the three layers of a sentence

Dang bai nay ludn c6 hai phan: d6i don vi dung lugng va chi ra dau la thong tin, dau 1a
dir liéu, dau 1a vat mang tin. Mdi phan duoc cham riéng, nén ban 1am tach roi roi ghép
lai.

A task of this kind has two parts: converting units, and saying which piece is the information,

which is the data, which is the carrier. Each part is marked on its own, so do them one at a time
and join the answers at the end.

1. D1 theo bac don vi: 1én mot bac (B 1én KB, KB 1én MB, MB 1én GB) thi chia 1024;
xudng mot bac thi nhan 1024,
Step along the unit ladder: moving up one step (B to KB, KB to MB, MB to GB) means
dividing by 1024, moving down means multiplying by 1024.

2. Can ra bit thi lay s6 byte nhan 8.
To get bits, multiply the byte count by 8.

3. Poc lai cau trong d¢, tach 1am ba: y nghia rit ra (thong tin), con sb hay ki ty ghi lai
(dit liéu), thir chta con sé d6 (vat mang tin).
Read the sentence again and split it into three: the meaning you draw from it (information),
the figure or characters recorded (data), the thing holding that figure (carrier).

ViDU/EXAMPLE — 3 KB =3 x 1024 = 3072 B = 3072 x 8 = 24 576 bit. Vi ciu "Bang
dién tir ghi 34 d6 C": thong tin 13 troi nong 34 d6 C, dit liéu 12 con sb 34, vat mang tin 13 tim
bang di¢n tur.
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3KB =3 %1024 =3072 B = 3072 x 8 = 24,576 bits. For "The display board reads 34 degrees C":
the information is that it is hot at 34 degrees, the data is the figure 34, the carrier is the display board.

LOI HAY GAP / COMMON MISTAKE — boi tr MB sang B ma chi nhan 1000, hodc lan
bit v6i byte nén két qua léch 8 lan.

Multiplying by 1000 on the way from MB to B, or mixing bits with bytes so the answer is off by a
factor of 8.

Mikc ning cao — nhj phan va dung lwgng anh - Intermediate level: binary numbers and
image size

Anh s6 13 1u6i diém anh (pixel). Mdi diém anh giit mot ma mau, thuong 24 bit cho ba
kénh mau. Dung lugng anh bang s6 diém anh nhan s bit mdi diém, rdi chia 8 ra byte.

A digital image is a grid of picture elements (pixels). Each pixel stores a colour code, often 24
bits for three colour channels. Image size is the pixel count times bits per pixel, then divided by 8
for bytes.

1. Pbi s6 thap phan sang nhi phan: dy cac luy thira caa 2 (1, 2, 4, 8, 16, 32, 64...) khong
vuot qua sd do, trir dan tir 16n xudng, chd 1ay ghi 1, chd khong 1dy ghi 0, viét tir trai
sang phai.

Turn a decimal number into binary: take the powers of 2 (1, 2, 4, 8, 16, 32, 64...) that do not
exceed it, subtract from the largest downwards, write 1 where you subtract and 0 where you
do not, left to right.

2. Tinh anh: s6 diém anh = rong x cao; sb bit = s6 diém anh x s6 bit mdi diém; chia 8 ra
byte; chia 1024 ra KB; chia 1024 nita ra MB.

For an image: pixels = width x height; bits = pixels % bits per pixel; divide by 8 for bytes,
by 1024 for KB, by 1024 again for MB.

VI DU /EXAMPLE — 45 =32+ 8 + 4 + 1 nén viét 1a 101101. Anh 800 x 600, 24 bit mdi
diém: 800 x 600 = 480 000 diém anh; 480 000 x 24 = 11 520 000 bit; chia 8 dwoc 1 440 000
B; chia 1024 dugc 1406,25 KB; chia 1024 duoc khoang 1,37 MB.

45 =32+8+ 4+ 1 gives 101101. An 800 % 600 image at 24 bits per pixel: 480,000 pixels; 480,000
x 24 = 11,520,000 bits, ~ 8 = 1,440,000 B, ~ 1024 = 1406.25 KB; ~ 1024 ~ 1.37 MB.

LOI HAY GAP / COMMON MISTAKE — Viét nhi phan thiéu s6 0 & giita (45 thanh 1111),
hodc quén nhan 24 bit nén dung lugng chi con mot phan ba.

Dropping a zero inside the binary string (45 becomes 1111), or forgetting the 24 bits so the size comes
out a third of the real value.

Mikc chuyén — wée lwong chd chira cho nhiéu tép — Challenge level: estimating room for
many files

Dang nay hoi mdt thiét bi con chtra thém duge bao nhiéu tép, hoac bao nhiéu t&p thi vira.
Céach lam: dua moi thir vé ciing mot don vi (thudong 13 MB), cong phan da dung, iy stc
chtra trir di, r6i chia cho kich thudc mot tép va bo phan 1é.
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Tasks of this shape ask how many more files a device can take, or how many fit. The way
through: bring everything to one unit (usually MB), add up what is used, subtract from the
capacity, then divide by the size of one file and drop the remainder.

1. Déi strc chira thiét bi ra MB: s6 GB nhan 1024.
Convert the device capacity to MB: GB % 1024.

2. Tinh dung luong da dung: sb tép nhan kich thudc mdi tép, cong cho timg nhom tép.
Work out the space in use: files x size each, summed over every group.

3. Lay strc chira trir phan di dung ra chd trdng; chia chd trong cho kich thudc mot tép,
b6 phan 1é vi khong chira nira tép.
Subtract used space from capacity to get free space; divide by the size of one file, dropping
the remainder since half a file does not fit.

Vi DU / EXAMPLE — Thé 32 GB d4 ¢6 1 200 anh (1,4 MB mdi anh) va 40 video (250 MB
mdi video). Anh: 1200 x 1,4 =1 680 MB. Video: 40 x 250 = 10 000 MB. Pi dung 11 680
MB. Thé c6 32 x 1024 =32 768 MB. Con 32 768 — 11 680 =21 088 MB, tirc khoang 20,6
GB. S6 anh 1,4 MB chira thém dugc: 21 088 = 1,4 = 15 062,8 nén liy 15 062 anh.

A 32 GB card already holds 1,200 photos at 1.4 MB each and 40 videos at 250 MB each. Photos:
1,200 x 1.4 = 1,680 MB. Videos.: 40 x 250 = 10,000 MB. Used: 11,680 MB. Capacity: 32 x 1024 =
32,768 MB. Free: 32,768 — 11,680 = 21,088 MB, about 20.6 GB. More 1.4 MB photos: 21,088 ~ 1.4
=15,0062.8, so 15,062 photos.

LOI HAY GAP / COMMON MISTAKE — Trir 1éch don vi (GB trir MB), hodc lam tron 1én
15 063 anh nén vuot chd tréng that.
Subtracting MB from GB, or rounding up to 15,063 photos, which needs more room than the card has.

GHI CHU / NOTE - 1 byte = 8 bit; 1 KB =1024 B; 1 MB = 1024 KB; 1 GB = 1024 MB.
Giir dung thir tw bac dé biét khi nao nhan, khi nao chia.

1 byte = 8 bits; 1 KB = 1024 B, 1 MB = 1024 KB; 1 GB = 1024 MB. Keep the order of the steps so
you know when to multiply and when to divide.

PHAI THUQC / MEMORISE — Moi s6 phai vé ciing mot don vi trude khi cong trir; dung
luong anh = rong x cao x s6 bit mdi diém + 8, ra byte.

Every figure must sit in the same unit before you add or subtract; image size = width x height X bits
per pixel = 8, in bytes.

1.6. Bai tap van dung c0 10i gidi — 1.6. Applied exercises with solutions

Bai 1 (co ban): Quy d6i don vi dung lwong — Exercise 1 (basic): Converting storage units
Quy uéc 1 KB =1024 B, 1 MB = 1024 KB, 1 GB = 1024 MB. Mot t¢p anh nang 3 MB.
a) Poi dung lugng nay ra KB va ra byte. b) Mot thé nhé 8 GB chira tdi da bao nhiéu tép
nang 4 MB?

Use 1 KB = 1024 B, I MB = 1024 KB, 1 GB = 1024 MB. A photo file is 3 MB. a) Convert its
size to KB and to bytes. b) How many 4 MB files fit on an 8 GB memory card at most?
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1. Bi tir don vi lon Xuéng don vi nho thi nhan vai 1024. Vay 3 MB =3 x 1024 = 3072
KB.
Going from a larger unit to a smaller one means multiplying by 1024. So 3 MB = 3 x 1024
= 3072 KB.

2. Poi tiép sang byte: 3072 x 1024 = 3 145 728 B.
Convert further to bytes: 3072 x 1024 = 3 145 728 B.

3. Mubn so thé nhd véi tép, dua ca hai vé ciing don vi MB: 8 GB = 8 x 1024 = 8192
MB.
To compare the card with the files, put both in MB: 8§ GB = 8§ x 1024 = 8192 MB.

4. Sb tép tbi da 12 8192 : 4 =2048.
The maximum number of files is 8192 : 4 = 2048.

5. bap sb: a) 3072 KB va 3 145 728 B; b) 2048 t&p.
Answer: a) 3072 KB and 3 145 728 B; b) 2048 files.

Bai 2 (co ban): Poi s gitra hé nhi phan va hé thap phan — Exercise 2 (basic):
Converting between binary and decimal

a) Do6i 101101 (hé nhi phan) sang hé thap phan. b) Poi 77 (hé thap phan) sang hé nhi
phan. ¢) S6 16n nhét co thé ghi bang 8 chir s6 nhi phan 1 bao nhiéu trong hé thap phan?
a) Convert 101101 (binary) to decimal. b) Convert 77 (decimal) to binary. c) What is the largest
number that 8 binary digits can hold, written in decimal?

1. Vi cau a, danh trong s62mio,1,2,.. t phai sang trai: 32, 16, 8, 4, 2, 1. Cong trong
s6 & nhimg vi tri ¢6 chir s6 1.
For part a, give weights 2°0, 2™1, 2°2... from right to left: 32, 16, 8, 4, 2, 1. Add the weights
where the digit is 1.

2.101101 c6 chir s6 1 & cac vi tri 32, 8, 4, 1 nén giatrila32+8+4+1=45.
101101 has Is at the positions worth 32, 8, 4 and 1, so its value is 32 + 8§ + 4 + 1 = 45.

3. V&i cau b, chia 77 cho 2 lién tiép va ghi s6 du: 77 du 1; 38 du 0; 19 du 1; 9 du 1; 4 du
0;2du0;1dul.
For part b, divide 77 by 2 repeatedly and note the remainders: 77 gives 1, 38 gives 0; 19
gives 1, 9 gives 1, 4 gives 0, 2 gives 0, I gives 1.

4. Poc cac s6 du tir dudi 1én: 1001101. Kiém tra: 64 + 8 + 4 + 1 =77, dung.
Read the remainders from bottom to top: 1001101. Check: 64 + 8 + 4 + 1 =77, correct.

5. Véi ciu ¢, tm chit 6 1 cho 128 + 64 +32 + 16 + 8 +4 + 2 + 1 = 255,
For part c, eight 1s give 128 + 64+ 32+ 16 +8+4 +2+ 1 =255,

6. Dap s0: a) 45; b) 1001101; c) 255.
Answer: a) 45; b) 1001101, c) 255.

Bai 3 (nang cao): Dung lwgng van ban — Exercise 3 (intermediate): Storage size of text
Mot cubn sach day 250 trang, mdi trang 40 dong, mdi dong 60 ky tu (tinh ca dau cach).
Quy uéc 1 KB = 1024 B, 1 MB = 1024 KB. a) Ma ho4 1 byte mdi ky tu thi ca cudn sach
ning bao nhiéu KB? b) M4 hoa 2 byte mdi ky tu thi cudn sach c6 luu vira mot dia 1 MB
khong?
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A book has 250 pages, each page has 40 lines, each line has 60 characters (spaces included).
Use 1 KB = 1024 B, 1 MB = 1024 KB. a) At I byte per character, how many KB is the whole
book? b) At 2 bytes per character, does the book fit on a 1 MB disk?

1.

S6 ky tu mdi trang 1a 40 x 60 = 2400. Ca sach c6 2400 x 250 = 600 000 ky tu.
Characters per page: 40 x 60 = 2400. The whole book has 2400 % 250 = 600 000
characters.

. Vi 1 byte mdi ky tw, dung luong 1a 600 000 B. D6i ra KB: 600 000 : 1024 =

585,9375 KB, xap xi 585,94 KB.
At 1 byte per character, the size is 600 000 B. In KB: 600 000 : 1024 = 585.9375 KB, about
585.94 KB.

. V6i 2 byte mdi ky tu, dung luong gip d6i: 1 200 000 B. P6i ra KB: 1200 000 : 1024

=1171,875 KB.
At 2 bytes per character the size doubles: 1 200 000 B. In KB: 1 200 000 : 1024 = 1171.875
KB.

. P6ira MB: 1171,875 : 1024 ~ 1,14 MB. Con s6 nay 16n hon 1 MB nén khong vira.

In MB: 1171.875 : 1024 = 1.14 MB. That is more than 1 MB, so it does not fit.

. Pap s6: a) 600 000 B, xap xi 585,94 KB; b) khoang 1,14 MB, khong vira dia 1 MB.

Answer: a) 600 000 B, about 585.94 KB, b) about 1.14 MB, so it does not fit on a 1 MB disk.

Bai 4 (nang cao): Dung lwgng dnh chwa nén — Exercise 4 (intermediate): Size of an

uncompressed image

Mot anh c6 kich thuéc 1920 x 1080 diém anh, chua nén. Quy uéc 1 KB = 1024 B, 1 MB
= 1024 KB. a) Anh mau dung 24 bit mdi diém anh ning bao nhiéu MB va c6 ti da bao
nhiéu mau? b) Néu chuyén sang anh 256 mau thi ning bao nhiéu MB?

An image measures 1920 % 1080 pixels and is uncompressed. Use 1 KB = 1024 B, | MB = 1024
KB. a) How many MB is a colour image using 24 bits per pixel, and how many colours can it
have at most? b) How many MB if it becomes a 256-colour image?

1.

S6 diém anh 1a 1920 x 1080 = 2 073 600.
The number of pixels is 1920 x 1080 = 2 073 600.

. 24 bit bang 3 byte, nén dung lwong 1a 2 073 600 x 3 = 6 220 800 B. Chia 1024 dugc

6075 KB, chia tiép 1024 duoc xap xi 5,93 MB.
24 bits equal 3 bytes, so the size is 2 073 600 x 3 = 6 220 800 B. Dividing by 1024 gives
6075 KB, and by 1024 again gives about 5.93 MB.

. S mau tbi da voi 24 bit1a 2 mii 24 = 16 777 216 mau.

The maximum number of colours with 24 bits is 2°24 = 16 777 216.

. Anh 256 mau can 8 bit (2 mii 8 = 256), tirc 1 byte mdi diém. Dung luong 14 2 073 600

B = 2025 KB, x4p xi 1,98 MB.
A 256-colour image needs 8 bits (28 = 256), which is 1 byte per pixel. The size is 2 073 600
B =2025 KB, about 1.98 MB.

. Pap s6: a) khoang 5,93 MB, ti da 16 777 216 mau; b) khoang 1,98 MB.

Answer: a) about 5.93 MB, at most 16 777 216 colours; b) about 1.98 MB.
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Bai 5 (chuyén): S bit tdi thiéu va bang mau — Exercise 5 (advanced): Minimum number
of bits and colour palettes

a) Mot bang ma gdm 3000 ky ty khac nhau, ding ma c6 d6 dai ¢6 dinh. Mdi ky tu can tdi
thiéu bao nhiéu bit? Mot doan van 5000 ky tu nang bao nhiéu byte? b) Mot anh 640 X
480 diém anh dung bang mau 200 mau. MJi diém can tdi thiéu bao nhiéu bit? Anh ning
bao nhiéu KB (1 KB = 1024 B), va nhe hon anh 24 bit cung kich thuéc bao nhiéu 1an?

a) A code table has 3000 different characters and uses fixed-length codes. What is the minimum
number of bits per character? How many bytes does a 5000-character passage take? b) A 640 x
480 image uses a palette of 200 colours. What is the minimum number of bits per pixel? How

many KB is the image (I KB = 1024 B), and how many times lighter is it than a 24-bit image of
the same size?

1. n bit cho 2 mii n ma khac nhau. Ta ¢6 2 mi 11 = 2048 nho hon 3000, con 2 mii 12 =
4096 16n hon 3000, nén can tdi thiéu 12 bit.
n bits give 2"n different codes. Since 2"11 = 2048 is less than 3000 and 2"12 = 4096 is more
than 3000, at least 12 bits are needed.

2. Poan van 5000 ky tu ¢6 5000 x 12 = 60 000 bit. Chia 8 dugc 7500 byte.
A 5000-character passage has 5000 % 12 = 60 000 bits. Dividing by 8 gives 7500 bytes.

3. V6i 200 mau: 2 mil 7 = 128 nhé hon 200, con 2 mil 8 = 256 16n hon 200, nén can toi
thiéu 8 bit mdi diém.
For 200 colours: 27 = 128 is less than 200 and 28 = 256 is more, so at least 8 bits per
pixel are needed.

4. Sb diém anh 1a 640 x 480 = 307 200. Dung luong 14 307 200 x 8 =2 457 600 bit =
307 200 B = 300 KB.
The pixel count is 640 % 480 = 307 200. The size is 307 200 x 8 = 2 457 600 bits = 307 200
B =300 KB.

5. Anh 24 bit cung kich thuéc nang 307 200 x 3 =921 600 B = 900 KB, gip 900 : 300 =
3 1an anh dung bang mau.
A 24-bit image of the same size takes 307 200 x 3 = 921 600 B = 900 KB, which is 900 :
300 = 3 times the palette image.

6. bap sb: a) 12 bit mdi ky tu, doan vin ning 7500 byte; b) 8 bit mdi diém, anh nang
300 KB, nhe hon anh 24 bit 3 lan.

Answer: a) 12 bits per character, the passage takes 7500 bytes; b) 8 bits per pixel, the image
is 300 KB, 3 times lighter than the 24-bit image.

Bai 6 (chuyén): Dung lwgng 4m thanh s6 va so sanh cAu hinh — Exercise 6 (advanced):
Digital audio size and comparing settings

Mot bai hat dai 3 phat, ghi voi tan sé ldy mau 44 100 mau mdi gidy, 16 bit mdi mau, 2
kénh (dm thanh noi), chua nén. Quy uwdc 1 KB = 1024 B, 1 MB = 1024 KB, 1 GB = 1024
MB. a) Bai hat ning bao nhiéu byte va bao nhiéu MB? b) Mot thé 1 GB chua téi da bao
nhiéu bai nhu vay? c¢) Néu ghi lai & 22 050 mau mdi gidy, 8 bit mdi mau, 1 kénh thi dung
luong giam bao nhiéu 1an?
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A song lasts 3 minutes, recorded at 44 100 samples per second, 16 bits per sample, 2 channels
(stereo), uncompressed. Use 1 KB = 1024 B, 1 MB = 1024 KB, 1 GB = 1024 MB. a) How many
bytes and how many MB is the song? b) How many such songs fit on a 1 GB card at most? c) If it
is re-recorded at 22 050 samples per second, 8 bits per sample, 1 channel, by what factor does
the size drop?

1.

16 bit bf?lng 2 byte. Mdi gidy c6 44 100 x 2 x 2 kénh = 176 400 byte.
16 bits equal 2 bytes. Each second holds 44 100 x 2 x 2 channels = 176 400 bytes.

. 3 phiit 14 180 gidy, nén dung luong 1a 176 400 x 180 = 31 752 000 B. Chia 1024 hai

lan dugc xap xi 30,28 MB.
3 minutes are 180 seconds, so the size is 176 400 x 180 = 31 752 000 B. Dividing by 1024
twice gives about 30.28 MB.

.1 GB=1073 741 824 B. Chia cho 31 752 000 dugc khoang 33,8, vay chtra dugc 33

bai. Kiém tra: 33 x 31 752 000 = 1 047 816 000 chua vuot 1 GB, con 34 bai la 1 079
568 000 da vuot.

1 GB =1073741 824 B. Dividing by 31 752 000 gives about 33.8, so 33 songs fit. Check:
33 x 31752000 =1047 816 000 stays under 1 GB, while 34 songs make 1 079 568 000,
which exceeds it.

. Cau hinh méi: 22 050 x 1 byte x 1 kénh x 180 gidy = 3 969 000 B.

New setting: 22 050 x 1 byte x I channel % 180 seconds = 3 969 000 B.

. Tis61a 31752 000 : 3 969 000 = 8, vi tAn s giam 2 1an, s bit giam 2 1an va sb kénh

giam 2 lan.
The ratio is 31 752 000 : 3 969 000 = 8, because the rate is halved, the bits are halved and
the channels are halved.

. Pap s6: a) 31 752 000 B, xap xi 30,28 MB; b) 33 bai; ¢) giam 8 lan.

Answer: a) 31 752 000 B, about 30.28 MB, b) 33 songs, c) the size drops 8 times.

1.7. Cau hoi tu luan va dan y tra loi — 1.7. Essay questions and answer outlines

Cau 1. Phan biét thong tin, dir li€éu va vat mang tin. Cho vi du cho tirng khai niém
va giai thich vi sao cing mot dix liéu c6 thé cho ra nhirng thong tin khac nhau.
Question 1. Distinguish information, data and information carriers. Give an example of each,
and explain why the same data can yield different information.

« Thong tin 1a diéu mang lai hiéu biét cho ngudi nhan, vi dy "mai trdi mua to" giip ban

quyét dinh mang 40 mua.
Information is what gives the receiver understanding; for example "heavy rain tomorrow"
helps you decide to bring a raincoat.

« Dit liéu 1a cac ky hiéu, con sd, hinh anh hay 4m thanh dugc ghi lai, chua chic di c6

nghia, vi du day sb 36,8 trong 6 bang tinh.
Data are recorded symbols, numbers, images or sounds that may not yet mean anything, for
example the number 36.8 in a spreadsheet cell.

« Vat mang tin 1 th&t chtra hodc truyén thong tin nhu to gidy, thé nhd, song am; vat

mang tin khong phai la thong tin.
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An information carrier is whatever holds or transmits information, such as paper, a memory
card or sound waves, the carrier is not the information itself.

« Dir liéu chi thanh thong tin khi gan véi ngir canh: 36,8 14 nhiét 6 co thé thi binh
thuong, 1a diém thi thi c6 nghia khac han.
Data become information only with context: 36.8 as body temperature is normal, while as an
exam score it means something entirely different.

Céiu 2. Vi sao may tinh ding hé nhi phan dé biéu dién moi loai thong tin? Trinh bay
cAch ddi so giira hé nhi phan va hé thap phan.
Question 2. Why does a computer use the binary system to represent every kind of information?
Describe how to convert numbers between binary and decimal.
« Thiét bi dién tir dé phan biét hai trang thai nhu c6 dién va khong c6 dién, ing véi hai
chir s6 0 va 1 goi 14 bit.
Electronic devices easily tell two states apart, such as current on and off, matching the digits
0 and I called bits.
« Chit, anh, 4m thanh déu dugc quy udc thanh day bit; 8 bit hop thanh 1 byte, va n bit
biéu dién dugc 2 mil n gia tri.
Text, images and sound are all turned into bit sequences by agreed rules; 8 bits make I byte,
and n bits can represent 2"n values.
* Nhi phan sang thap phan: gan trong s61,2,4,8,...t phai sang trai roi cong trong s6 &
cac vi tri c6 chir s6 1.
Binary to decimal: assign weights 1, 2, 4, §... from right to left and add the weights where the
digit is 1.
« Thap phan sang nhi phén: chia lién tiép cho 2, ghi s6 du, doc cac s6 du tir dudi lén;
nén lay mét vi du nhu 77 dé minh hoa.
Decimal to binary: divide repeatedly by 2, note the remainders and read them from bottom to
top; give an example such as 77 to illustrate.

Ciu 3. Phan tich méi quan h¢ giira chat lwong va dung lwong khi méi ho4 anh va am
thanh. Nén chon thong s thé nao cho phu hop véi muc dich sir dung?
Question 3. Analyse the relationship between quality and file size when encoding images and
sound. How should you choose settings to suit your purpose?
« V6i anh, dung luong bang sé diém anh nhan sé bit mdi diém; ting do phan giai hoic
s mau thi anh nét hon, nhiéu mau hon nhung ning hon.
For images, size equals the pixel count times the bits per pixel; raising resolution or colour
count gives a sharper, richer image but a heavier file.
« Vi am thanh, dung lugng bang tin s6 14y mau nhan sd byte mdi mau nhéan s6 kénh
nhan thoi lugng; tang cac thong so thi Am sat ban gbc hon nhung ning hon.
For sound, size equals sampling rate times bytes per sample times channels times duration;
raising these makes the sound closer to the original but heavier.
« Néu vi du sé: 4nh 24 bit niang gap 3 1an anh 256 mau cung kich thudc; ghi 4m giam
mdi théng s mot nira thi dung luong giam 8 1an.
Give numeric examples: a 24-bit image is 3 times heavier than a 256-colour image of the
same size, halving each of three sound settings cuts the size 8 times.
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+ Chon muc vira dt theo muc dich: anh in can d6 phan giai cao, anh gui qua tin nhin
can nhe; giong ndi c6 thé ding mono va tan sd thap hon nhac.
Choose a level that is just enough for the purpose: printed photos need high resolution,
photos sent by message need to be light; speech can use mono and a lower rate than music.

1.8. Cau héi tric nghiém — 1.8. Multiple-choice questions

1. Ban doc to thong bao dan & bang tin: "Thir Hai tuan sau thi gitra ki mon Tin hoc". Dau
1a vat mang tin trong tinh hudng nay?
You read a notice on the board: "Next Monday is the Informatics midterm". Which item is the
information carrier here?

A. Sy hiéu biét ctia ban sau khi doc thong béo / Your understanding after reading the
notice

B. T gidy thong bao déan & bang tin /| The paper notice on the board
C. Viéc thi giita ki dién ra vao tht Hai tudn sau / The midterm takes place next
Monday

D. Mo6n thi 1a moén Tin hoc / The exam subject is Informatics

2. Mot t€p c6 dung lugng 5120 KB. Theo quy uéc 1 MB = 1024 KB, t€p nay nang bao
nhiéu MB?
A file is 5120 KB. With 1 MB = 1024 KB, how many MB is it?
A.5MB
B. 512 MB
C.0,5MB / 0.5 MB
D. 50 MB

3. S6 nhi phan 11010 c6 gia tri thap phan 1a bao nhiéu?
What is the decimal value of the binary number 11010?
A. 24
B. 52
C.26
D. 13

4. Mot hé théng can ma hoa 40 trang thai khac nhau béng maé c6 d6 dai cb dinh. Can tdi
thiéu bao nhiéu bit cho mdi trang thai?
A system must encode 40 different states with fixed-length codes. What is the minimum
number of bits per state?

A.5bit / 5 bits
B. 4 bit / 4 bits
C. 40 bit / 40 bits
D. 6 bit / 6 bits
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5. S6 37 trong hé thap phan dugc viét trong hé nhi phén la:
The decimal number 37 written in binary is:
A. 100110
B. 110001
C. 100101
D. 101001

6. Mot anh 100 x 50 diém anh, mdi diém anh dung 4 bit. Dung lwong anh 1 bao nhiéu?
An image is 100 x 50 pixels, each pixel using 4 bits. What is the file size?
A. 625 byte / 625 bytes
B. 20 000 byte / 20 000 bytes
C. 5000 byte / 5000 bytes
D. 2500 byte / 2500 bytes

7. Khi tang tan s6 ldy mu luc s6 hoa mot doan am thanh, cic thong sé khac gitt nguyén,
diéu gi xay ra?
When you raise the sampling rate while digitising a sound, with other settings unchanged,
what happens?

A. Am thanh s6 sat ban gbc hon va dung lugng ting / The digital sound is closer to
the original and the size grows

B. Am thanh kém hon nhung dung lwong van ting / The sound gets worse but the size
still grows

C. Dung lugong gidm vi dit liéu dugc ghi min hon / The size drops because the data
are recorded more finely

D. Dung luong khong doi vi thoi luong van nhu cii / The size stays the same because
the duration is unchanged

8. Phat biéu nao mo ta diing quan hé gitra dit liéu va thong tin?
Which statement correctly describes the relation between data and information?

A. Thong tin chi gdm céc con sd, dit liéu chi gdm cac chit cai / Information consists
only of numbers, data only of letters

B. Dt li¢u 1a cac ky hi€¢u duoc ghi lai, khi dugc hiéu theo ngit canh thi trd thanh
thong tin / Data are recorded symbols, and when understood in context they become
information

C. Dir liéu va thong tin ludn giéng nhau trong moi truong hop / Data and
information are always identical

D. Dir li¢u 1a y nghia con nguoi rat ra, thong tin 1a day ky hiéu may luu / Data are
the meaning people draw out, information is the symbol sequence a machine stores
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Chuong 2. Phan cirng, phan mém va h¢ diéu hanh - Chrapter 2.
Hardware, Software and Operating Systems

Muc tiéu chwong — Chapter objectives

« Nhan dién dugc cac bo phan chinh cia may tinh va phan loai dung thiét bi vao, thiét bi
ra, by nhé trong, by nhé ngoai.
Identify the main parts of a computer and correctly classify input devices, output devices,
internal memory and external storage.

* Tinh dugc dung luong luu tri, sb tép chua duoc, s6 ung dung m¢ dugc va thoi gian xur
Iy tir cac thong sb cho trude.
Compute storage capacity, how many files fit, how many programs can run, and processing
time from given specifications.

« Poc va viét duge dudng dan tép, phan biét phan mém hé thong v4i phan mém g
dung va néu dugc churc nang cua hé diéu hanh.
Read and write file paths, tell system software from application software, and state what an
operating system does.

2.1. Cac bd phén ciia may tinh va thiét bi vao ra — 2.1. Computer Components and
Input/Output Devices

May tinh lam viéc giéng mot nguodi giai bai tap: ¢ bd phan nhan dé, bo phan suy nghi,
bd phan ghi nhé va bg phan tra 161. B xt 1i trung tam (CPU, Central Processing Unit) 1a
bd ndo, nhan 1énh va tinh toan. B§ nhé trong (RAM, Random Access Memory) la mat
ban dang lam viéc, chtra tam dir li€u va I¢nh dang dung. O luu trit nhu cudn s ghi lau
dai, giit bai lam khi tit may.

A computer works like a person solving a exercise: it has a part that receives the task, a part that
thinks, a part that remembers and a part that answers. The central processing unit (CPU) is the
brain: it receives instructions and performs calculations. Internal memory (RAM, Random

Access Memory) is the desk in use, holding data and instructions temporarily. Storage is like a
notebook for the long term, keeping work after the machine is switched off.

Thiét bi vao 12 mét, tai va tay cia may tinh: ban phim, chudt, may quét, micro, camera.
Chung bién thao tic clia ban thanh dir lidu sb. Thiét bi ra 1a miéng va tay trinh bay két
qua: man hinh, may chiéu, may in, loa, tai nghe. Man hinh cam tmg l1am cé hai viéc: nhan
cham va hién hinh.

Input devices are the eyes, ears and hands of the computer: keyboard, mouse, scanner,
microphone, camera. They turn your actions into digital data. Output devices are the mouth and
hands that present results: monitor, projector, printer, speaker, headphones. A touchscreen does
both jobs: it receives touches and shows images.

« Bo xtr li (CPU): tinh toan va diéu khién; tdc d6 ghi bang GHz, nhung chi s6 nay chua
da dé so sanh hai may khac kién tréc.
Processor (CPU): calculates and controls; speed is given in GHz, yet that number alone
cannot compare two machines with different architectures.
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« Bo nhd trong (RAM): noi lam viéc tam thoi; dung lugng tinh bang GB; tit may 1a mat
dit liéu, nén can 6 luu trix dé gitr tép.

Internal memory (RAM): temporary workspace, capacity in GB; it loses data when power is
off, so storage is needed to keep files.

« O Iuu trir (HDD, SSD): giit dit liéu lau dai; dung lugng tinh bang GB hoic TB.
Storage (HDD, SSD): keeps data for the long term; capacity in GB or TB.

« Thiét bi vao: ban phim, chudt, micro, camera, may quét; dua dir li€u tir ngoai vao may.
Input devices: keyboard, mouse, microphone, camera, scanner, they send data from outside
into the computer.

« Thiét bi ra: man hinh, may chiéu, may in, loa; dua két qua ra ngoai cho ngudi dung.
Output devices: monitor, projector, printer, speaker; they present results to the user.

Phan loai theo tinh huf')ng — Classifying by use case

Tinh hudng sir dung Thiét bi vao Thiét bi ra

Usage situation Input device Output device

Hoc truc tuyén Camera, micro Man hinh, tai nghe
Online learning Camera, microphone Monitor, headphones
Thuyét trinh Chuot, ban phim, micro May chiéu, loa
Presentation Mouse, keyboard, microphone Projector, speakers
Nhap van ban dai Ban phim, may quét Man hinh

Long text entry Keyboard, scanner Monitor

Chup tai liéu May anh, dién thoai Man hinh dién thoai
Document capture Camera, phone Phone screen

Chon thiét bi cho mét phong hoc — Choosing devices for a classroom

1. Xéc dinh viéc chinh ctia phong: gido vién trinh chiéu slide, hoc sinh nhin va nghe.
Define the main job of the room: the teacher presents slides, students watch and listen.

2. Liét ké dit liéu vao va ra: giong noi vao micro, hinh anh tir laptop ra may chiéu, 4m
thanh ra loa.
List input and output data: voice into a microphone, image from the laptop to the projector,
sound to speakers.

3. Kiém tra cong két ndéi: HDMI, USB, jack tai nghe; kiém tra do sang may chiéu theo
di¢n tich phong.
Check the ports: HDMI, USB, audio jack, check projector brightness against room size.

4. Chon phuong an du phong: day HDMI, bit trinh chiéu, pin cho micro khong day.
Choose backups: an HDMI cable, a presentation remote, batteries for the wireless
microphone.

Vi DU/ EXAMPLE — Phong hoc 60 m2 cho 40 hoc sinh, gido vién trinh chiéu slide va giang
bai. Chon laptop c6 cong HDMI, may chiéu 3500 lumen, man chiéu 100 inch, loa 20 W,
micro khong day. Két qua: chir 24 pt doc dugc tir ban cudi, tiéng n6i phu déu phong; day
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HDMI du phong dat trong hop.

A 60 m2 classroom for 40 students, where the teacher presents slides and lectures. Choose a laptop
with HDMI, a 3500 lumen projector, a 100 inch screen, 20 W speakers and a wireless microphone.
Result: 24 pt text is readable from the back row, speech reaches the whole room; a spare HDMI cable
stays in the box.

LOI HAY GAP / COMMON MISTAKE — Nhdm RAM véi 6 cimg; cdm micro vao cong ra
tai nghe; chon man hinh 4K trong khi laptop chi xudt 1920x1080.

Mistaking RAM for storage; plugging a microphone into the headphone output; choosing a 4K
monitor when the laptop outputs only 1920x1080.

MEOQO / TIP — Hoi mét cau trude khi mua: dir li¢u di vao may hay di ra khéi may? i vao la
thiét bi vao, di ra 1a thiét bj ra. Thiét bi hai chiéu nhu man hinh cam tmg xép theo viéc dang
dung.

Ask one question before buying: does data go into the computer or out of it? Into the machine means
an input device, out of it means an output device. Two-way devices such as touchscreens are classified
by the job at hand.

PHAI THUQC / MEMORISE — CPU tinh bang GHz; RAM va 6 luu trit tinh bang GB hoic
TB; thiét bi vao dua dit liéu vao, thiét bi ra dua két qua ra.

CPU speed is measured in GHz; RAM and storage in GB or TB, input devices bring data in, output
devices send results out.

2.2. B0 nhé trong, b nhé ngoai va thiét bi luu triv — 2.2. Main Memory, External
Storage and Storage Devices

Ban 1am viéc chi da chd cho vai tap hd so dang md, con ti hd so chira duoc ca nim gidy
td. May tinh chia viéc theo cach giéng vay: RAM 1a mit ban, 6 luu trix 14 chiéc tu.

A desk holds only the papers you have open right now, while a filing cabinet keeps a whole year
of records. A computer splits the job the same way: RAM is the desk, storage is the cabinet.

RAM (Random Access Memory, bd nhd truy cdp ngau nhién) 1a bo nhé trong, chira
chuong trinh dang chay va dir li¢u dang dugc xtr li. RAM doc ghi nhanh, nhung ndi dung
bién mat khi tit may hodc mat dién. Vi vay ban phai luu tép xudng 6 luu trit trudc khi
dong may.

RAM, random access memory, is internal memory that holds running programs and the data

being processed. It is fast, yet its contents vanish on shutdown or power loss. That is why you
save your file to storage before closing the machine.

O luu trit (bd nhé ngoai) gilt dir liéu lau dai ma khong can dién nudi. Tép van con do sau
khi tat may, rut thé hay thao b. Dung lugng tinh béng GB, TB; tc do doc ghi chdm hon
RAM nhiéu lan.

Storage keeps data for the long term without any power. Files survive a shutdown, a pulled card,

a removed drive. Capacity is measured in GB and TB, and read/write speed is many times
slower than RAM.
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Bon kiéu lwu trir thwong gip — Four common kinds of storage

Pia cing (HDD) dung phién tir quay nén ré trén mdi GB, hop voi kho anh, phim 16n dé
mot chd; nhung c6 phan co dong nén dé hong khi bi sdc. O thé ran (SSD) dung chip nhé:
doc ghi nhanh, im ling, chiu va dap, gia cao hon trén cing dung lugng. Thé nhd rat nho,
gdn vao may anh, dién thoai. Luu trit truc tuyén (6 ddm may) dé dir liéu trén méy chu cta
nha cung cap, truy cap qua Internet nén can mang va tai khoan.

Hard disk drives (HDD) spin magnetic platters, so they are cheap per GB and suit large photo

or video archives kept in one place, but the moving parts dislike shocks. Solid state drives (SSD)
use memory chips: fast, silent, shock resistant, and pricier per GB. Memory cards are tiny and

slot into cameras and phones. Cloud storage keeps data on a provider's servers and needs a
network and an account to reach it.

Kiéu lwu trir Dung lwong thwong gip Téc dd Hop véi
Storage type Typical capacity Speed Best for

Cham hon
Piacing HDD 500 GB dén vai TB SSD Kho dit liéu 16n, it di chuyén
Hard disk HDD 500 GB to a few TB Slower than Large archives that stay put
SSD
O thé rdn SSD 256 GB dén 2 TB Nhanh Cai h¢ diéu hanh, dung phim
Solid state drive 256 GBto2 TB Fast System drive, video editing
Thé nhé 32 GB dn 512 GB Trung binh May anh, dién thoai
Memory card 32GBto 512 GB Moderate Cameras, phones
N Vai GB mién phi, géi tra tién  Phu thudc
Luu trit truc , ., .
tuvén 16n hon mang Chia s¢, sao luu tir xa
Y A few GB free, paid plans Depends on Sharing, off-site backup
Cloud storage
larger the network

Chon thiét bi theo nhu cAu — Picking a device for the job

1. Ghi ra ba con sb: dung luong can chira, ngan sach, va tan suat phai mang dit liéu di
theo.
Write down three numbers: how much you must store, your budget, and how often the data
travels with you.

2. Can mo& tép nhanh, cai h¢ diéu hanh, dung phim thi chon SSD.
Choose an SSD when you need fast opening, a system drive or video editing.

3. Can kho 16n, it doc, dé cb dinh thi chon HDD kém v6 gan ngoai.
Choose an HDD in an external enclosure for a big, rarely read archive that stays in one
place.

4. Dt li¢u phai theo nguoi thi chia theo kich ¢d: thé nhd cho méy anh, USB cho tép nho,
6 gan ngoai cho ca thu vién.
For data on the move, match size to job: a card for the camera, a USB stick for small files,
an external drive for a whole library.
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5. Can dung chung nhiéu may hodc sg mat thiét bi thi thém maot ban trén 6 dam may, giir
lai ban tai may.
Add a cloud copy when several machines must share the data or the device might be lost,
and keep a local copy as well.

Vi DU/ EXAMPLE — Ban quay video cho 16p, téng 25 GB, con 60 GB trong trén laptop.
Duyng phim truc tiép trén 6 trong s& chat va cham. Cach 1am: thém mot SSD gin ngoai 1 TB
dé chtra du 4n va xuit ban dung, déy ban cudi nén lai 1én 6 dam may dé ca nhom tai vé. Ba
16p dir li€u co chd riéng, va ban cudi van mé duge trén dién thoai.

You film a class project: 25 GB of footage, with 60 GB free on the laptop. Editing straight from the
internal drive would fill it and run slowly. The fix: add a 1 TB external SSD for the project files and
exports, then upload the compressed final cut to cloud storage so the whole group can download it.
Each layer of data has its own home, and the final version opens on a phone.

LOI HAY GAP / COMMON MISTAKE — Tuéng RAM 14 noi chira tép. Pang soan bai ma
may sap nguodn thi phan chua luu mat sach, vi RAM khong giir gi khi khong c6 dién.
Assuming RAM is where files live. If the power cuts out mid-essay, everything unsaved is gone,
because RAM keeps nothing without power.

MEO / TIP — Vi dir lidu quy, giit 3 ban sao trén 2 loai thiét bi khac nhau, trong d6 1 ban &
noi khéc.
For precious data, keep 3 copies on 2 different kinds of device, with I copy somewhere else.

PHAI THUQC / MEMORISE — RAM mit dit liéu khi mat dién; 6 luu trit giir dit liéu khi
khong c6 dién. HDD ré trén mdi GB, SSD nhanh, thé nhé nho gon, luu trir ddm may can
mang.

RAM loses its data when power goes; storage keeps data without power. HDD is cheap per GB, SSD
is fast, memory cards are tiny, cloud storage needs a network.

2.3. Phan mém hé thong va phan mém tng dung — 2.3. System Software and
Application Software

Mot may tinh méi mua, chua cai gi, chi 1a khbi nhua va kim loai. Mudn ding duoc phai
c¢6 phan mém. Phan mém chia hai nhém 16n: phan mém hé thong va phan mém ung dung.
A newly bought computer with nothing installed is just plastic and metal. You need software to
use it. Software falls into two big groups: system software and application software.

Phian mém hé thong chay trudc tién khi bat may. N6 quan li phan cing, chia tai nguyén
va tao nén cho phﬁn mém khac chay trén d6. Vi du quen thudc 1a hé diéu hanh: Windows,
Linux trén may tinh; Android, iOS trén di¢n thoai.

System software starts first when you turn the machine on. It manages hardware, shares

resources and gives other programs a base to run on. Familiar examples are operating systems:
Windows and Linux on computers, Android and iOS on phones.
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Phan mém ung dung phuc vu mdt viéc cu thé cua nguodi dung: soan van ban, lam bang
tinh, ludt web, xem phim, choi game. Ban cai va g& chung bat ¢t ldc ndo ma mdy van
khai dong binh thuong.

Application software serves one particular job for the user: writing a document, building a

spreadsheet, browsing the web, watching a film, playing a game. You install and remove these at
will and the machine still starts fine.

MEO / TIP — Céch phan biét nhanh: thir bd phan mém do6 di. May khong khoi dong duoc thi
d6 1a phan mém hé thdng. May van chay, chi mat dang mot viéc, thi d6 13 phan mém tng
dung.

Quick test: imagine removing it. If the machine no longer starts, it is system software. If the machine
still runs and only that one job is gone, it is application software.

Ba cach phan phoi phan mém — T7hree ways software reaches you

Phan mém thuong mai: phai mua gidy phép méi dung hop phap, ma ngudn déng, khong
dugc sira. B Microsoft Office ban theo gidy phép 1a mot vi du.

Commercial sofiware: you buy a licence to use it lawfully, the source code is closed and you may
not modify it. A licensed copy of Microsoft Olffice is one example.

Phian mém mién phi: dung khong mat tién, nhung tac gia van giit ban quyén va c6 thé
gi6i han tinh nang hodc chin sira doi.

Freeware: no money changes hands, yet the author keeps the copyright and may limit features or
forbid modification.

Phan mém mi nguén mod: ban duoc xem, stra va chia sé lai ma nguén. LibreOffice,
GIMP, VLC, Firefox, 7-Zip thuoc nhém nay.

Open-source software: you may read, modify and redistribute the source code. LibreOlffice,
GIMP, VLC, Firefox and 7-Zip belong here.

LOI HAY GAP / COMMON MISTAKE Hay nham mién phl” voi "ma nguén mér"
Mién phi n6i ve gia tién; ma nguon mo n01 ve quyen voi ma nguon Co phan mém mién phi
nhung dong ma, va c6 phan mém ma ngudn mé van thu tién & dich vu di kém.

A common mix-up is treating "free of charge" as "open source". One is about price, the other about

rights over the source code. Some free software is closed-source, and some open-source software still
charges for support services.

Vi du miu: ldp danh sach phan mém cho mdt viéc — Worked example: a software list for
one job
Ban phai ndp bai thuyét trinh gom chir, anh va mot doan phim ngan. Lam theo bén budc
sau dé ra danh sach dung dugc ngay.
You must submit a presentation with text, pictures and a short film. Four steps give you a list you
can act on.

1. Viét cac viéc bang dong tir cu thé: cat anh, viét noi dung, dung trang chiéu, ghép

phim, nén t&p gui di.
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