TAI LIEU THAM KHAO NANG CAO

TIN HOC 10

CHO GA CHOI

Danh cho hoc sinh 6n thi hoc sinh gi61 Tin hoc cap tinh va cap quoc gia

Advanced Computer Science for Grade 10 — a bilingual guide

Thong tin, dir liéu, hé nhi phan - Am thanh, hinh anh )
Mang, an toan va ban quyén - Thiét ké d6 hoa véi Inkscape
Lap trinh Python: 1& nhanh, vong lap, danh sach, xau, ham, kiém thi
Robot gido duc - Chuong trinh chay that, dé ty luyén ba mirc c6 huéng dan chdm

Song ngtr Viét — Anh - Vietnamese — English

Phién ban 1.0 — Thang 10 ndm 2026
https://tailieuso.vin




Tin hoc 10 cho Ga choi / Advanced Computer Science for Grade 10

MUC LUC
CONTENTS

Chwong 1. Thong tin, dir li€u va h¢ nhi phan — Chapter 1. Information, data and the

DIRATY SYSTEM cvunenavvvinsnnneiiisisnnricsssssnsisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssass 5
1.1. Thong tin va dit liéu khac nhau thé ndo — Information and data: what is the difference
...................................................................................................................................... 5
1.2. Cach d6i don vi luu trit dit liéu — How to convert units of data storage ..................... 8
1.3. Kiéu dir liéu va cach may tinh luu vin ban (ASCII, Unicode) — Data types and how a
computer stores text (ASCII, UNiCOAe) ............ccccueeueeeueeiciieiiaiieeieeiieeieesee e 12
1.4. Cach d6i s6 thap phan sang nhi phan va nguoc lai — How to convert between decimal
ANA DITIATY ..ottt ettt et e et e bt e et e e seeenbeeseeesseenseas 16
1.5. Cach cong va nhan hai s nhi phan — How to add and multiply binary numbers....... 23
1.6. Dit liéu 16gic, phép toan 16gic va cach lap bang chan tri — Logical data, logical
operations and how to build a truth table ..................ccccoeveveieviinciiiieiiieiieeeeene. 27
1.7. DE 0 IUYEN — PPACHICE QUESIIONS ..., 34
1.8. Pap an va huéng din chdm bai ty luyén — Answers and marking guide.................... 35

Chuwong 2. Dir liéu 4m thanh, hinh anh va thiét bi s6 — Chapter 2. Sound and image
Aata, diGIHAl AEVICES ....uuuueveoseunuvviovssunniiosssnsiiossssassisssssssssssssssssssssssssssssssssssssssssssssssssssass 42
2.1. Thiét bi thong minh va Internet van vat — Smart devices and the Internet of Things .42
2.2. Tin hoc v&i xd hoi: tng dung va cac médc phat trién — Informatics and society:

applications ANd MILESTONES ...........c..ccueeeeeeieeiieeiieeie ettt enaeeeees 45
2.3. S6 hoa am thanh: 1ay mAu va thang gia tri mau — Digitising sound: sampling and the
SAMPLE-VAIUC SCALE ...ttt 47
2.4. Céch tinh dung lugng t&€p am thanh chua nén — How to calculate the size of an
UNCOMPIESSEA SOUNA [ILE ........oooeeieeieiieiieeie et 51
2.5. S6 hoa hinh anh va cach tinh dung lugng anh chwa nén — Digitising images and how
to calculate the size of an uncompressed IMAZE ..............ccceeceeeeeeceeeiceeeiiieseeeieeees 55
2.6. Thiét bi s6 c4 nhan va cach quan li t¢p trén dién thoai — Personal digital devices and
MANnAging files 0N @ PRONE ...........cccueecueeviieiieiieeiieee ettt 59
2.7. DE W IUYEN — PrACHCE QUESIIONS ... 64
2.8. Pap an va hudng dan chdm bai ty luyén — Answers and marking guide.................... 65

Chuong 3. Mang, an toan va dao dirc trong mdi truong s6 — Chapter 3. Networks,

safety and ethics in the digital WOV ..........uueeueevcossvunnriissssnnnniosssnssicsssssssscsssssssssssaes 70

3.1. Mang may tinh: LAN, Internet, di¢n todn ddm may va Internet van vat — Computer
networks: LAN, the Internet, cloud computing and the Internet of Things................ 70

3.2. Nguy co trén mang va cach phong vé (tin gia, lira dao, 16 thong tin, bat nat) — Risks
online and how to defend (fake news, scams, leaked data, bullying)......................... 77

3.3. Phan mém doc hai: virus, worm, trojan va cach phong chdng — Malware: viruses,
worms, trojans and Row 10 defend ...............ccccouecueeveeciiiiieeiieeieecieese e 80

Tai liéu nay dugc bién soan boi ddi ngli ciia website: https://tailicuso.vin
Trang 1



Tin hoc 10 cho Ga choi / Advanced Computer Science for Grade 10

3.4. Cach dung phén mém dich va kho hoc liéu mé& dé hoc — How to use translation

software and open learning repositories for StUAY.............cccevveecievieecieniienieenieenne, 82
3.5. Ung xtr trén mang, van ban phép ludt va quyén tac gia (ban quyén) — Conduct online,

legal texts And COPYFIGRL ........cccoeeieviieiieiieeeeee ettt eees 84
3.6. Cach phan tich mot tinh hudng an toan mang va ban quyén — How to analyse an

online-safety or cOpyright STEUALION ...........ccccceeeeeeeieeieeiieeie et eae e 92
3.7. DE U UYEN — PFACHCE QUESTIONS ... 98
3.8. Pap an va hudng dan cham bai ty luyén — Answers and marking guide.................. 100

Chuwong 4. Thiét ké do hoa va nghé nghiép tin hoc — Chapter 4. Graphic design and

CAYCEY'S TN COMPULING euvvveesennsroossssssssosssssssssssssssssassssssssssssssssssssssssssssssssssssssssssssssssssssass 105
4.1. Cach so sanh dd hoa vecto va d6 hoa diém anh theo tiéu chi — How to compare vector
and bitmap Graphics ON CHILETIA ............ccueeveeeciieeiieiieeie et eae et e sve e saaeens 105
4.2. Lam quen Inkscape: giao dién, hinh khdi, mau t6, mau vé va 16p — Getting to know
Inkscape: interface, basic shapes, fill, stroke and layers...............ccccccevvvevveevunnne.. 111
4.3. Cach ghép ddi trong bang nhom 1énh Path — How to combine objects with the Path
COTMMANCS ..ottt et sttt ettt e b et s ettt e nbeenees 116

4.4. B6i tuong duong va van ban: diém neo, dudng cong, chir chay theo dudng — Path

objects and text: nodes, curves, text along a path................cccecevevceeecienveecnanneanns, 121
4.5. Cach 1ap quy trinh thiét ké mot san pham vecto va xut anh — How to plan the design

of a vector product Qnd eXPOTt it ............ccoeceeeeuieeieeiiieniieeieesiee e aeeaaeebe e ees 124
4.6. Nghé thiét ké dd hoa va nghé phat trién phan mém — The careers of graphic design

and software deVelOPIENL ..............c.c.ccceeceeecueeiieeiiesieeie et ens 129
4.7. DE G IUYEN — PrACHCE QUESIIONS ... 135
4.8. Pap an va huéng dan chdm bai ty luyén — Answers and marking guide.................. 137

Chuong 5. Lap trinh Python: bién, biéu thirc, vao ra — Chapter 5. Python

programming: variables, expressions, input ANA OUIPUL ........eueeeeeesenneeicssssnnsicsssnnns 145
5.1. Ngbn ngir 1ap trinh bac cao va Python — High-level programming languages and
PYHROMN ...ttt ettt eneas 145
5.2. Cach dung méi truong Python: gé 1énh tryc tiép va soan chuong trinh — Using the
Python environment: direct commands and program editing....................cc.c........ 148
5.3. Bién, 1énh gan, quy tic dat tén va tir khéa — Variables, assignment, naming rules and
K@YWOFES ...ttt ettt ettt et e et esabeebaenaaaens 151
5.4. Cach truy vét mot doan 1énh gan — How to trace a sequence of assignments .......... 154
5.5. Cach tinh gia tri biéu thirc Python — How fo evaluate a Python expression............. 158
5.6. Cach nhép s, in két qua va chuyén kiéu dit liéu — How to read numbers, print results
ANA CONVETE AAIA TYPES ..ottt ettt ettt et e saae e e seaeeseesaseens 162
5.7. D8 U LUYEN — PrACHCE QUESTIONS ..o, 169
5.8. Dap 4n va hudng dan cham bai ty luyén — Answers and marking guide.................. 171
Chuwong 6. R€ nhanh va vong lap — Chapter 6. Branching and loOps .............ccuueuee.... 179
6.1. Cach viét diéu kién bang biéu thirc 16gic — How to write a condition as a Boolean
EXPFESSION .ottt e et e et e ettt e ettt e et e ettt e et eesabbeesabteesnbteesnbeeennseeenanes 179
6.2. Cach viét 1énh r& nhanh if, if-else va if-elif-else — How fto write if, if-else and if-elif-
CLSC ..ttt ettt b et ettt 184

Tai li€u nay duogc bién soan boi doi ngli ciia website: https://tailieuso.vin
Trang 2



Tin hoc 10 cho Ga choi / Advanced Computer Science for Grade 10

6.3. Cach viét vong for va dung range — How to write a for loop and use range............ 190
6.4. Cach viét vong while va chon for hay while — How to write a while loop and choose
between fOr ANAd WHILE ...............cccccoeviuieiieiiieieeieee ettt 194
6.5. Cach truy vét vong lip bang bang — How to trace a loop with a table..................... 198
6.6. Cach viét cac thudt toan co ban bang vong lap — How to write the basic algorithms
WL LOOPS ..ot et ettt et et e e e nbeebaesnaaen 202
6.7. DEtW TUYEN — PrACHCE QUESEIONS ..., 209
6.8. Pap an va hudng dan cham bai ty luyén — Answers and marking guide.................. 211
Chuong 7. Danh sach va xau ki tw — Chapter 7. Lists and Strings..........ceeveeeeesuesossnenes 220
7.1. Cach doc, stra, x6a va ghép phan tir cia danh sach — How to read, change, delete and
JOIR LISE TEEILS ..ottt ettt ettt et tee e eenseessseensaesnsaens 220
7.2. Cach thém, chén, x6a phén ttr va kiém tra c6 trong danh sdch — How to add, insert
and delete items and test MEMDETSHIP .............cccooecueeiieeiiieiieeieeeeeeie e 224
7.3. Cach duyét danh sach dé tim 16n nhat, dém va loc — How to traverse a list to find the
largest, COUNE ANA fIILET ...........ccoooeueevieiiieieeieeee ettt 228
7.4. Xau ki tu: chi sb, duyét va vi sao khong stra duoc tung ki tu — Strings: indexes,
traversal and why single characters cannot be changed ....................c.cccceevuvenenn.. 233
7.5. Cach tim xau con, tach tir va ni tir: in, find, split, join — How fo find a substring, split
into words and join words: in, find, Split, JOIN .........cccccueeeievoienciaiieeiieeeeeee e, 238
7.6. Céach doc dé, chon cong cy va thiét ké bo test — How to read a question, choose a tool
AN AESTZIL A TESE SOL ..ottt ettt et esateebeesabeesaesnaaens 244
7.7. DEG IUYEN — PrACHCE QUESEIONS ..., 247
7.8. Pap an va hudng dan cham bai ty luyén — Answers and marking guide.................. 248

Chuong 8. Ham, kiém thir va go' 16i — Chapter 8. Functions, testing and debugging . 261
8.1. Cach viét mot ham va dung 1énh return — How to write a function and use return..261
8.2. Cach truyén dbi sb vao ham va chia bai toan thanh ham — How fo pass arguments and

Split a problem INLO fUNCLIOMNS ..........c.ccceeveeieiieiieeieeie ettt 266
8.3. Cach xac dinh pham vi ctia bién — How to decide the scope of a variable............... 272
8.4. Cach doc thong bao 16i va phan loai 16i — How to read an error message and classify
EFFOFS .ttt ettt et et ettt e h e et h et h e et sh e et e e he et e e naee 276
8.5. Cach thiét ké bo test va g& 161 — How fo design a test set and debug....................... 282
8.6. On tap: viét chwong trinh hoan chinh bang ham va hé thong kién thirc — Review:
writing a complete program with functions, and the knowledge map ..................... 289
8.7. D8 U [UYEN — PFACHCE QUESHIONS ..., 293
8.8. Pap 4n va hudng dan chim bai ty luyén — Answers and marking guide.................. 295
Chuwong 9. Robot gidao duc — Chapter 9. Educational roDOLS ............ueeeeeenneeenevesnenennnnn. 306

9.1. CAu tao chung cua robot gidao duc — The general structure of an educational robot306
9.2. Cam bién, phu kién va lap rap robot — Sensors, accessories and assembling a robot

9.3. Phan mém, chuong trinh diéu khién va ma gia — Software, control programs and
DSCUAOCOTE ...ttt ettt ettt e e aaeenbeeenseenseas 318

9.4. Piéu khién chuyén dong: dong co DC va dong co servo — Controlling movement: DC
TNOLOFS AN SETVO MOLOTS ..ottt sttt st 324

Tai li€u nay duogc bién soan boi doi ngli ciia website: https://tailieuso.vin
Trang 3



Tin hoc 10 cho Ga choi / Advanced Computer Science for Grade 10

9.5. Nhan biét vat can va dan duong tu dong — Detecting obstacles and automatic

QUIAATICE ...ttt ettt e et et e et e et e et e et e e nbe et e eenaeenneas 331

9.6. Sa ban, phu kién va dy an robot — The mat, accessories and the robot project ....... 337

9.7. D8t TUYEN — PrACHCE QUESTIONS ..., 345

9.8. Pap an va hudng dan cham bai ty luyén — Answers and marking guide.................. 347

Phu luc A. Ba dé luyén thi hoc sinh giéi — Appendix A. Three practice papers ........... 356
A.1.Dé 1 —Luyén cip tinh — Paper 1: provincial-level practice ..................cooeeee.... 356

A.2. Dé 2 — Luyén cip qudc gia — Paper 2: national-level practice................................ 368

A.3. D& 3 — Chuyén sdu: 1ap trinh va du 4n — Paper 3: in-depth programming and projects
.................................................................................................................................. 381

Phu luc B. Tra ctru khai niém — Appendix B. Index of CONCEPLS ......uecuueeeunercneesaeennnn 397
B.1. Bang tra theo chuong — B.1. Index by chapter ..............ccccccovveeevencenecieiieeieeeeanne, 397

Phu luc C. Thuat ngir Viét — Anh — Appendix C. Vietnamese — English glossary ....... 402
C.1.Bang tra tt Ad€n Z — C.1. A 10 ZiNdEX..c.coovvvoereerereieeeeieeeeeseieeesseei e 402

Phu luc D. Tai li€u doc théem — Appendix D. Further reading ............uueeeeueeeeneesneennn 407
D.1. Sach gido khoa va chuong trinh — D.[I. Textbooks and curriculum......................... 407

Tai liéu nay dugc bién soan boi ddi ngli ciia website: https://tailicuso.vin
Trang 4



Tin hoc 10 cho Ga choi / Advanced Computer Science for Grade 10

Chuong 1. Thong tin, dir liéu va hé nhi phan - Chaprer 1.

Information, data and the binary system

Muc tiéu chwong — Chapter objectives

* Phan bi¢t dugc thong tin va dir 1i€u, chi ra dugc khi nao dir li¢u thiéu lam thong tin sai.
Tell information from data, and show when missing data makes the information wrong.

« Poi dugc cac don vi luu trir (bit, byte, KB, MB, GB, TB) va tinh dugc thoi gian truyén
mot tép.
Convert storage units (bit, byte, KB, MB, GB, TB) and work out how long a file takes to
transfer.

* Pbi duge sb gitra h¢ thap phan va hé nhi phan, viét duoc s6 am bé‘tng ma thuan, ma bu
1, ma bu 2.
Convert numbers between decimal and binary, and write negative numbers in sign-
magnitude, 1’s complement and 2’s complement.

* Cong va nhan dugc hai s6 nhi phan, roi kiém tra béng cich d6i ra thap phan.
Add and multiply two binary numbers, then check the result by converting back to decimal.

* Lap duogc bang chan tri cho biéu thuc 16gic c6 hai hoac ba bién va dung n6 dé so sanh
hai biéu thuc.
Build a truth table for a logical expression with two or three variables and use it to compare
two expressions.

1.1. Thong tin va dir li€éu khac nhau thé nao — Information and data: what is the
difference

Ban chup tdm anh bang diém roi gui cho b6 me. Trong dién thoai, tdm anh 1a mot day dai
cac s6 0 va 1. B6 me md anh ra, doc diém va biét ban hoc thé nao. Day s6 0 va 1 la dix
liéu. Piéu b me hiéu ra 1a thong tin.

You photograph your report card and send it to your parents. Inside the phone the photo is one
long string of Os and Is. Your parents open it, read the marks and learn how you are doing. The
string of Os and 1s is data. What your parents understand is information.

KHAI NIEM 1.1 (Théng tin) / CONCEPT 1.1 (Information) — Théng tin 13 tit ca nhimng
gi mang lai cho con nguoi hiéu biét. Thong tin gan vdi viée nhéan thirc, ma nhan thirc 1a viée
cua con nguoi. May tinh khong tu nhan thire dugc, né chi 1a cong cu giup con nguoi lam viéc
do.

Information is everything that gives people understanding. It belongs to the act of understanding,
which is a human act. A computer cannot understand by itself; it is a tool that helps people do so.

KHAI NIEM 1.2 (Dit liéu) / CONCEPT 1.2 (Data) — Trong tin hoc, dit li¢u 13 thong tin
(chir, s6, 4m thanh, hinh anh...) di duoc dua vao may tinh dé may nhan biét va xir li. Thong
tin 12 y nghia cta dir liéu. Dit liéu 14 nhitng yéu t6 thé hién va xac dinh thong tin.

In computing, data is information (text, numbers, sound, images...) that has been put into a computer
so that the machine can recognise and process it. Information is the meaning of data. Data is what

expresses and fixes the information.
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May tinh xir 1i thong tin theo ba budc ndi nhau. Pau vao co thé 1a dir liéu hoidc thong tin,
dau ra cling vay.

A computer processes information in three linked steps. The input can be data or information,
and so can the output.

1. Tiép nhan dir liéu. Dit liéu dén tir thiét bi (vi dy anh tir may quét) hodc do ngudi gd
vao tur ban phim.
Receive data. It arrives from a device (for example an image from a scanner) or is typed in
by a person.

2. X1r li dit liéu. May bién doi dit liéu trong bo nhé dé tao ra dit liéu méi. Vi du: tir ba
diém kiém tra, tinh diém trung binh.
Process the data. The machine transforms data in memory to produce new data. Example:
from three test marks, work out the average.

3. Pua ra két qua. May hién thi chit, s6, 4m thanh, hinh anh dé nguoi doc hiéu (dir liéu
thanh thong tin), hodc Iuu vao thé nhé, hodc trao cho mot budce xur 1i khac.
Output the result. The machine shows text, numbers, sound or images that a person can
understand (data becomes information), or saves it to a memory card, or hands it to another
processing step. B

PAC PIEM 3 (Tinh djc lap twong ddi va tinh toan ven) / FEATURES 3 (Relative
independence and integrity) — Thong tin va dit liéu doc 1ap twong dbi véi nhau, nén c6 bén
diéu can nh.

(a) Mot thong tin c6 thé duoc ghi bang nhiéu loai dit liéu. Tin “mai nghi hoc” ¢6 thé 1a tin
nhén chit, doan ghi am hodc to thong bao.

(b) M6t dit liéu c6 thé mang nhiéu thong tin. S6 40 co thé 1a tudi, diém hodc gié tién, tiy nd
nam ¢ dau.

(c) Thong tin c6 tinh toan ven: thiéu dit liéu thi thong tin sai hodc khong xac dinh duoc.

(d) Cung mot bo dit li€u, cach xr 1i khac nhau cho thong tin khac nhau.

Information and data are only relatively independent, so remember four points.

(a) One piece of information can be recorded as several kinds of data. “No school tomorrow” can be
a text message, a recording or a notice.

(b) One piece of data can carry several pieces of information. The number 40 may be an age, a mark
or a price, depending on where it sits.

(c) Information is integral: with data missing, it becomes wrong or cannot be determined.

(d) The same data set, processed in different ways, gives different information.

Cach phan biét dir liéu va thong tin khi gap dé — How to tell data from information in a
question

Pé thuong dua mot con sd hodc mot tép roi hoi “day 1a dir liéu hay thong tin”, hodc hoi
vi sao két luan bi sai. Lam theo bén budc sau.

A question often gives a number or a file and asks “is this data or information”, or why a
conclusion is wrong. Follow these four steps.

1. Gach chan phﬁn may luu dugc: con s, dong chtr, tép. Phan gach chan 1a dir li¢u.
Underline what a machine can store: numbers, lines of text, files. The underlined part is
data.

Tai li€u nay duogc bién soan boi doi ngli ciia website: https://tailieuso.vin
Trang 6



Tin hoc 10 cho Ga choi / Advanced Computer Science for Grade 10

2. Hoi “nguoi doc hiéu ra diéu gi”, roi viét cau tra 161 mot dong. Dong d6 1a thong tin.
Ask “what does a reader come to know”, then write the answer in one line. That line is the
information.

3. Kiém tra dit liéu c6 du khong: c6 don vi, cé nodi vé dbi tuong nao, co mbc thoi gian
khong. Thiéu gi thi ghi ra.
Check whether the data is complete. is there a unit, an object it describes, a point in time?
Write down what is missing.

4. Thir mot cach xur 1i khac trén cung dit liéu va xem thong tin c¢6 d6i khong.
Try a different way of processing the same data and see whether the information changes.
|

PHAN TiCH PE / READING THE QUESTION — D¢ hoi hai théng tin khac nhau tir cling
mot dir 1i€u, nghia 14 héi tinh (b) ciia Pac diém 3. Dé cling hoi cach 1am cho dir li¢u ro nghia,
nghia 13 hoi tinh (c). Mdi ¥ cin mét vi du cu thé.

The question asks for two different pieces of information from one datum, which is property (b) of

Feature 3. It also asks how to make the data clear, which is property (c). Each point needs a concrete
example.

VI DU 1 (Mot dit li¢u, hai thong tin) / EXAMPLE 1 (One datum, two pieces of
information) — Man hinh ctia mot robot hut byi chi hién s6 20. Néu hai théng tin khac nhau
ma con sb ndy c6 thé mang, va cho biét phai bo sung gi dé con s6 16 nghia.

The screen of a robot vacuum cleaner shows only the number 20. Give two different pieces of
information this number could carry, and say what must be added to make it clear.

Huéng din 1am bai. / How to answer.

1. Bude 1: dit liéu la con s6 20, thiéu don vi va nhan.
Step 1: the data is the number 20, with no unit and no label.

2. Budc 2: ¢6 thé doc 1a “pin con 20 phan trim” hodc “dd don 20 phut”.
Step 2: it could mean “battery at 20 per cent” or “cleaned for 20 minutes”.

3. Budc 3: chd thiéu 1a nhin (pin hay thoi gian) va don vi (phan trim hay pht).
Step 3: what is missing is the label (battery or time) and the unit (per cent or minutes).

BAI VIET MAU / MODEL WRITING - Con s 20 trén man hinh 1a dit liéu. N6 chua cho
biét diéu gi chic chin vi thiéu nhin va don vi. Néu may ghi “Pin: 20%”, ngudi dung hiéu
rang sap hét pin va can cho robot vé sac. Néu may ghi “Thoi gian: 20 phut”, ngudi dung hiéu
rang robot di chay dugc hai muoi phut. Cing mot dit liéu mang hai thong tin khac nhau.
Mubn con s6 r& nghia phai di kém nhan va don vi.

The number 20 on the screen is data. It tells us nothing for certain because the label and unit are
missing. If the machine shows “Battery: 20%", the user learns that the battery is nearly flat and the
robot should go to charge. If it shows “Time: 20 min”, the user learns that the robot has been running
for twenty minutes. One datum carries two different pieces of information. To make the number clear

it must come with a label and a unit. W

LOI HAY GAP / COMMON MISTAKE — Viét “thong tin 14 con s6 20”. Con s 20 1a dit
lidu, con thong tin 14 diéu ngudi doc hiéu ra tir nd6. Nham hai thtr ndy 1am mét diém cau dinh
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nghia.
Writing “the information is the number 20”. The number 20 is data, the information is what the
reader understands from it. Mixing the two loses the mark on the definition question.

NHAN XET / REMARK — Cu hoi “vi sao két luan sai” hau nhu luén dan vé tinh toan ven:
dir liéu thiéu don vi, thiéu ddi twong hodc thiéu mbe thoi gian.

A “why is the conclusion wrong” question nearly always leads back to integrity: the data lacks a unit,
an object or a point in time.

1.2. Cach doi don vi luu trir dir li€u — How to convert units of data storage

Mot anh chyp bang dién thoai ning vai MB, mot bd phim ning vai GB. Cac con s6 4y do
luong dit liéu. Mudn so sanh hay cong ching, ban phai dwa vé cing mot don vi.

A phone photo weighs a few MB and a film a few GB. These numbers measure the amount of
data. To compare or add them you must bring them to one unit.

KHAI NIEM 4 (Bit va byte) / CONCEPT 4 (Bit and byte) — Bit 13 m6t chit s6 nhi phan, 0
hodc 1. Byte gdm 8 bit va 1a don vi dit liéu nhé nhit ma méy tinh truy cip dugc. May tinh luu
va lay dir liéu theo nhom bit chtr khong theo timg bit, nén byte dugc dung lam don vi do
luong dir licu.

A bit is one binary digit, 0 or 1. A byte is 8 bits and is the smallest unit of data a computer can access.
Computers store and fetch data in groups of bits, not one bit at a time, so the byte is used to measure
the amount of data.

Céc don vi 16n hon byte ¢t hon kém nhau 1024 lan, vi 1024 = 2'°. Bang tinh sdn mdi don
Vi béing bao nhiéu byte, dé ban tra khi can.

Units above the byte differ by a factor of 1024, because 1024 = 2'°. The table gives each unit in
bytes for quick reference.

Bing bao nhiéu don vi nhé

Ki hi¢u hon lidn K& Bang bao nhieu byte
Symbol . In bytes
In the next smaller unit
bit b 1 bit 1 bit = 1/8 byte
Byte B 8 bit 1
Kilobyte KB 1024 B 1.024
1.048.576

Megabyte MB 1024 KB 1,048,576
Gigabyte GB 1024 MB 1.073.741.824

1,073,741,824

1.099.511.627.776

Terabyte TB 1024 GB 1,099,511,627,776

Bang cho thidy mdi budc di 1én mot don vi 1a chia 1024, mdi budc di xudng 13 nhan 1024.
Céc don vi 16n hon (PB, EB, ZB, YB) cling theo dung quy luat do.
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The table shows that each step up one unit is a division by 1024 and each step down is a
multiplication by 1024. The larger units (PB, EB, ZB, YB) follow the same rule.

1024 1024 1024 - 1024
—> — — —>
B KB MB GB TB
@ «— <« «—
x 1024 x 1024 x 1024 x 1024

Hinh 1. Di sang don vi 16n hon (sang phai) thi chia s cho 1024, d6i sang don vi nho hon (sang
trai) thi nhan sé voi 1024
Figure 1. Converting to a larger unit (to the right) divides the number by 1024; converting to a smaller
unit (to the left) multiplies it by 1024

Cac bwéc doi don vi — Steps

1. Viét don vi dé cho va don vi can ddi 1én hai ddu mot dong, theo th tu B, KB, MB,
GB, TB.

Write the given unit and the target unit at the two ends of a line, in the order B, KB, MB, GB,
1B.

2. Dém sb bude tir don vi dé cho dén don vi can dbi. i sang don vi nhé hon thi nhan
1024 cho mdi buéde, di sang don vi 16n hon thi chia 1024.

Count the steps from the given unit to the target. Each step towards a smaller unit multiplies
by 1024, each step towards a larger unit divides by 1024.

3. Gap bit thi nhd 1 byte = 8 bit: doi tir byte ra bit thi nhan 8, tir bit ra byte thi chia 8.
When bits are involved, remember I byte = 8 bits: byte to bit multiplies by 8, bit to byte
divides by 8.

4. Viét phép tinh ra gidy, tinh, roi doc lai xem két qua c6 hop li khong: doi sang don vi
nho hon thi s6 phai 16n 1én.

Write the calculation down, work it out, then check that it is sensible: converting to a

smaller unit must make the number bigger. B

PHAI THUQC / MEMORISE — Ki hiéu b nho 14 bit, B hoa 14 byte. Toc do truyén thuong
ghi theo bit (vi du Mb/s), con dung lugng tép ghi theo byte (vi du MB). Mudn tinh thoi gian
tai mot tép, dua hai s6 vé cung loai don vi trude khi chia.

A small b stands for bit and a capital B for byte. Transfer speed is usually written in bits (for example
Mb/s) while file size is in bytes (for example MB). To work out a download time, bring both numbers
to the same kind of unit before dividing.

PHAN TiCH PE / READING THE QUESTION — D& c6 hai viéc. Viéc thir nhét cho dung
luong & GB va hoi KB, nén di hai budc xudng: GB sang MB, MB sang KB. S6 c6 phan thap
phan (1,5) ctr nhan binh thudong, khong lam tron gitta ching. Viéc thi hai cho tdc do & Mb/s

(chit b nhoé) va dung lugng & MB (chir B hoa): hai s6 khac loai don vi, nén d6i MB sang Mb

béang cach nhan 8 trude khi chia.

The question has two jobs. The first gives a size in GB and asks for KB, so go down two steps: GB to
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MB, MB to KB. A number with a decimal part (1.5) is multiplied as usual, with no rounding in
between. The second gives a speed in Mb/s (small b) and a size in MB (capital B): the two numbers
use different kinds of unit, so convert MB to Mb by multiplying by 8 before dividing.

ViDU 2 (Doi don vi va tinh thoi gian tai) / EXAMPLE 2 (Converting units and
download time) — Mot tép phim dai 1,5 GB. (a) Pdi ra MB va ra KB. (b) Mot tép khac 600
MB dugc tai qua duong truyén 40 Mb/s. Mat bao nhiéu gidy néu téc d6 giit nguyén?

A film file is 1.5 GB. (a) Convert it to MB and to KB. (b) Another file of 600 MB is downloaded over a
40 Mb/s line. How many seconds does it take if the speed stays constant?

Huéng din 1am bai. / How to answer.
1. Budc 1: tir GB di xudng KB 14 hai buéc, mdi budc nhan 1024.
Step 1: from GB down to KB is two steps, each multiplying by 1024.

2.Budc 2: 1,5 GB=1,5 %1024 MB = 1.536 MB.
Step 2: 1.5 GB = 1.5 x 1024 MB = 1,536 MB.

3. Budce 3: 1.536 MB = 1.536 x 1024 KB = 1.572.864 KB.
Step 3: 1,536 MB = 1,536 x 1024 KB = 1,572,864 KB.
4. Budc 4: sang viéc (b), nhan ra b nho (bit) va B hoa (byte). Poi dung luong sang bit:
600 MB x 8 =4.800 Mb.
Step 4: for part (b), notice small b (bit) and capital B (byte). Convert the size to bits: 600 MB
x 8 = 4,800 Mb.
5. Budc 5: chia cho toc do: 4.800 : 40 = 120 gidy.
Step 5: divide by the speed: 4,800 : 40 = 120 seconds.
6. Budc 6: kiém tra nguoc: 40 Mb/s 1a 5 MB mbdi gidy, 5 x 120 = 600 MB. Khop.
Step 6: check backwards: 40 Mb/s is 5 MB per second, and 5 *x 120 = 600 MB. It matches.
bap s6: (a) 1.536 MB va 1.572.864 KB; (b) 120 giay.
Answer: (a) 1,536 MB and 1,572,864 KB; (b) 120 seconds. W

LOI HAY GAP / COMMON MISTAKE — Chia thang 600 cho 40 va ra 15 gidy, vi khong
d6i MB sang Mb. DAu hiéu nhan ra: mot s6 ¢6 chit B hoa, s6 kia c6 chit b nho.

Dividing 600 by 40 directly and getting 15 seconds because MB was not converted to Mb. The
warning sign: one number has a capital B, the other a small b.

LOI HAY GAP / COMMON MISTAKE — Nhén 1000 thay vi 1024 giita cac bac. Khi dé
khong noi gi khéc, dung 1024, ding nhu quy udc cia sach gido khoa.

Multiplying by 1000 instead of 1024 between levels. Unless the question says otherwise, use 1024, as
the textbook does.

Vi sao luu, xir 1i va truyén tin bang thiét bi s6 lai ¢6 loi — Why storing, processing and
sending information on digital devices pays off

Hay so mdt tam ban do giay voi ban do trong dién thoai. Ban d6 giay gap lai moi bo vira
tui, con di¢n thoai chtra ca nghin tdm. Muon tim mdt con duong, ban 1at ting trang, con
dién thoai tim trong gidy lat.
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Compare a paper map with a map on a phone. A paper map must be folded to fit a pocket, while
a phone holds thousands. To find a road you turn pages one by one, while the phone finds it in
moments.

Thiét bi s0 12 thiét bj lam viéc vai thong tin sb, tirc thong tin dugc ma hoa trong hé nhi
phan: luu trit, truyén hodc xtr li. Thé nhd, bo thu phat wifi va may tinh xach tay 1 thiét bi
50.

A digital device works with digital information, that is, information encoded in the binary

system: it stores, transmits or processes it. A memory card, a wifi router and a laptop are digital
devices.

PAC PIEM 5 (U'u diém ciia thiét bj s6) / FEATURES 5 (Advantages of digital devices) —
Thiét bi s6 c6 bon vu diém.

Luu trir: chira lugng dit liéu 16n trong thiét bi gon, gia thip, tim kiém nhanh va dé.

X li: tinh nhanh, chinh x4c, 1am vi¢c lién tuc khong mét.

Truyén tin: toc do truyén 16m, d6 tin cay cao.

Ty dong: thyc hién nhiéu viéc mot cach chinh xéc, chi phi thép va tién loi.

Digital devices have four advantages.

Storage: they hold large amounts of data in compact, cheap devices, with fast and easy searching.
Processing: they calculate quickly and accurately, and can work continuously without tiring.
Transmission: high transfer speed and high reliability.

Automation: they carry out many tasks accurately, at low cost and conveniently.

NHAN XET / REMARK — D¢ so sanh thiét bj s6 voi thiét bj khong sé thuong chia thanh ba
tiéu chi: luu trit, xu li, truyén tin. Mdi tiéu chi cAn mot y cho thiét bi s6 va mot y cho thiét bi
con lai, khong bé 6 nao.

A question comparing digital and non-digital devices usually splits into three criteria: storage,
processing, transmission. Each criterion needs one point for the digital device and one for the other,
with no empty cell.

Bang gom cic y dé tra nhanh. Cot giita 1a y cho thiét bi sd, cot phai 1a ¥ twong tmg cho
tam ban dd gidy, ban c6 thé dung lam mau cau tra 15i.
The table collects the points for quick lookup. The middle column gives the point for the digital

device and the right column the matching point for the paper map, which can serve as a model
answer.

Do dung khong s6 (vi du ban do
Tiéu chi Thiét bj s6 gidy)

Criterion Digital device Non-digital item (for example a paper
map)

Mot thé nhé chira ca thu vién ban d6,  Mdi khu vuc mot to gidy, tim bang

Luu trit tim nhanh bang 6 tim kiém. cach lat.
Storage One memory card holds a whole library One sheet per area, found by turning
of maps, found with a search box. pages.
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Po diung khong so (vi du ban do
Tiéu chi Thiét bi s6 gidy)

Criterion Digital device Non-digital item (for example a paper
map)

Tu tinh duong di ngén nhét, tinh lai
Xir i khi r& nham.
Processing Works out the shortest route and
recalculates after a wrong turn.

Ngudi doc tu do dwdng va tinh nham.
The reader traces the route and calculates
in the head.

Guri ca tAm ban d6 cho ban qua mang
Truyén tin trong gidy lat.
Transmission Sends the whole map to a friend over the

Phai photo hodc gui ban gidy qua buu
dién.

i Must be photocopied or posted.
network in moments.

1.3. Kiéu dir li€u va cach may tinh luu van ban (ASCII, Unicode) — Data types
and how a computer stores text (ASCII, Unicode)

S4 dién thoai 0912 345 678 trong nhu mdt con $0, nhung ban ch'flng bao gid cong hai sb
dién thoai v&i nhau. Con diém 8,5 thi ban cong, so sanh dugc. Cach may tinh luu va xt li
hai loai thong tin 4y khac nhau, vi vy mdy phan chung thanh hai kiéu dit li¢u.

The phone number 0912 345 678 looks like a number, yet you never add two phone numbers

together. A mark of 8.5, on the other hand, can be added and compared. The computer stores
and processes the two kinds of information differently, so it sorts them into two data types.

KHAI NIEM 6 (Kiéu dir liéu) / CONCEPT 6 (Data type) — Thong tin dwa vao may tinh
phai dwgc ma hoa thanh dit liéu nhi phan. Ty ban chat cia thong tin ma dir liéu c6 cach biéu
dién riéng, va tir d6 co cac kiéu dir liéu thudng gip: vin ban, sd, 16gic, hinh 4nh va 4m thanh.
Viéc chia kiéu giup chon dung cac phép xir li: s6 thi tinh va so sanh, vin ban thi tach, ghép va
so sanh.

Information put into a computer must be encoded as binary data. Depending on its nature, the data
has its own representation, which gives the usual data types: text, number, logical, image and sound.
Sorting data into types lets us choose the right operations: numbers are calculated and compared, text
is split, joined and compared.

Céch thir nhanh: héi “phép tinh s6 hoc trén dir liéu ndy c6 nghia khong”. Cong hai diém
trung binh c¢6 nghia, cong hai sb dién thoai thi khong. Dir liéu nao khong tinh dugc thi
nén luu dudi dang van ban. S6 thuc 13 s6 ¢6 phan thap phan, nhu diém 8,5.

A quick test: ask “does arithmetic on this data make sense”. Adding two average marks does;

adding two phone numbers does not. Data that cannot be calculated with should be stored as
text. A real number has a fractional part, like the mark 8.5.

Bang ma ASCII - The ASCII character set
May tinh chi luu dugc diy bit, vay chit “A” nam trong may bang cach nao? Ngudi ta gan
cho mdi ki tu mot sb thir tu, goi 1a ma cua ki ty, roi lvu ma dé dudi dang nhi phan. Danh
sach ki ty va ma ctia ching goi 1a bang ma.
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A computer stores only strings of bits, so how does the letter “A” get into it? Each character is
given a sequence number, called its code, and the code is stored in binary. The list of characters
and their codes is called a character set.

ASCII (American Standard Code for Information Interchange, bang ma chuan ciia My dé
trao doi thong tin) ban ddu dung ma 7 bit, tirc 27 = 128 ma, chi du cho tiéng Anh. Bang
ma dugc mé rong thanh 8 bit, tuc 28 = 256 ma, gitr nguyén 128 ma cii. 128 vi tri thém
vao goi 12 phan mé rong, mdi qudc gia c6 thé dung cho ki ty riéng.

ASCII (American Standard Code for Information Interchange) originally used 7-bit codes, that
is 27 =128 codes, enough only for English. The set was extended to 8 bits, that is 2% = 256 codes,

keeping the old 128. The 128 added positions are called the extension; each country may use
them for its own characters.

Céach tim ma nhi phan cia mét ki tw — How to find the binary code of a character
1. M¢ bang ma ASCII mo rdng ¢ Phu luc (trang 165 cua sach giao khoa). Tim ki tu
trong bang.
Open the extended ASCII table in the textbook appendix (page 165). Find the character in
the table.

2. Nhin sang dau hang bén trai, doc 4 bit. Nhin Ién dau cot phia trén, doc 4 bit.
Look left to the row heading and read 4 bits. Look up to the column heading and read 4 bits.
3. Ghép 4 bit cua hang ding trudc, 4 bit cua cdt dirng sau, dugc ma nhi phan 8 bit cua ki
tur.
Join the 4 bits of the row first and the 4 bits of the column second to get the character’s 8-bit
binary code.
4. P6i ma nhij phan sang thap phan (cach lam & muc 1.4) dé so voi sb thir ty trong bang,
xem c6 khdp khong.
Convert the binary code to decimal (the method is in section 1.4) and compare it with the
sequence number in the table. W

Khi khong c6 bang, nhd ba moc: “A” ¢c6 ma 65, “a” c6 ma 97, chir s6 “0” c6 ma 48. Cac
chit céi lién ti€p c6 ma lién ti€p, nén “K”, ding sau “A” muoi vi tri, c6 ma 75.
Without the table, remember three landmarks: “A” has code 65, “a” has code 97, the digit “0”

has code 48. Consecutive letters have consecutive codes, so “K”, ten places after “A”, has code
75.

Python 13 ngén ngir 1ap trinh ban s& hoc tir Chwong 5. Liic nay chi can doc timg dong
1énh va xem két qua may in ra.

Python is the programming language you will learn from Chapter 5. For now just read each line
of code and look at what the machine prints.

chu = "K"
ma = ord (chu)
print (ma)

print (format (ma, "08b"))
Két qua:
Output:
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75
01001011

Ham ord cho ma ctia mot ki tu. Ham format(ma, “08b”) viét sb do béng nhi phan, du 8
chir s6, thém s6 0 ¢ dau néu thiéu. May in ra 75 va 01001011, khép véi cach tra bang:
hang 0100, c6t 1011.

The function ord gives the code of a character. The function format(ma, “08b”) writes that

number in binary with 8 digits, padding with zeros on the left. The machine prints 75 and
01001011, which agrees with the table lookup.: row 0100, column 1011.

Unicode va tieng Vi€t — Unicode and Vietnamese

Tiéng Viét c6 134 nguyén am c6 dau thanh va chir d (ké ca chir in hoa) khong nam trong
bang ASCII goc, trong khi phin m¢ rong chi co 128 chd. Tiéng Trung, tiéng Nhat con
can vai chyc nghin ki tu. Vi viy dau nhitng nim 1980 ngudi ta dé xuat mot bang ma
chung cho moi quéc gia, goi 13 Unicode.

Vietnamese has 134 vowels carrying tone marks, plus the letter d (capitals included), that are
not in the original ASCII, while the extension has only 128 places. Chinese and Japanese need

tens of thousands of characters. So in the early 1980s an international proposal was made for
one set shared by all countries, called Unicode.

PAC PIEM 7 (Unicode va UTF-8) / FEATURES 7 (Unicode and UTF-8) — Unicode 13 bo
tiéu chuén biéu dién ki tu dung nhiéu hon 8 bit, mi hoa duoc hang tram nghin ki ty cua nhiéu
ngon ngit. Nudc da c6 mat chir nao thi nude khac dung lai, khong dat ma méi, nén ma khong
bi 1€ch nhau. Vi¢t Nam ban hanh TCVN 6909:2001 (b ma ki tyr tiéng Viét 16 bit, mdi ki tu 2
byte, phtt hop Unicode) va tir nim 2017 bit budc ding UTF-8. UTF-8 (8-bit Unicode
Transformation Format) ma hoa mdi ki ty véi d6 dai tir 1 dén 4 byte.

Unicode is a standard for representing characters with more than 8 bits and can encode hundreds of
thousands of characters from many languages. A script already defined by one country is reused by
the others without a new code, so codes do not clash. Viet Nam issued TCVN 6909:2001 (a 16-bit
Vietnamese character set, 2 bytes per character, consistent with Unicode) and since 2017 has
required UTF-8. UTF-8 (8-bit Unicode Transformation Format) encodes each character in 1 to 4
bytes.

Séach gido khoa néu quy udc dé nhé: ki ty La tinh khong dau dung 1 byte, nguyén am c6
dau va chir & dung 2 byte, ki tu ddc biét dung 3 byte. Khi ban dém bang may, két qua cho
théy chir d, a, 4, €, 6, 0, u ding 1a 2 byte, con nguyén am mang dAu thanh nhu &, ¢, é, a
chiém 3 byte. Vi vay dé trac nghiém hoi “mdi ki ty tiéng Viét chiém bao nhiéu byte” c6
dap an dung 1a tir 1 d&én 3 byte. Pé tinh sd byte cia mot cau cu thé thi dém timg chir bang
may, dung chi dua vao quy udc.

The textbook gives an easy rule: unaccented Latin letters take 1 byte, vowels with marks and the
letter d take 2 bytes, special characters take 3 bytes. When we count with a machine, d, 4, d, é, o,
o, w are indeed 2 bytes, while vowels carrying a tone mark such as ¢, e, é, a take 3 bytes. So a
multiple-choice question asking “how many bytes does a Vietnamese character take” has the

answer 1 to 3 bytes. For the byte count of a specific sentence, count letter by letter with a
machine instead of relying only on the rule.
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NHAN XET / REMARK — Dé dém byte ctia mot cu tiéng Viét 1a chd dé 1éch nhat. Cach an
toan: dém s ki tu trudce, roi cong thém 1 byte cho mdi chit d, 4, 4, &, 6, 0, u va cong thém 2
byte cho mdi nguyén 4m mang d4u thanh.

Counting the bytes of a Vietnamese sentence is where answers most often go wrong. The safe way:

count the characters first, then add I byte for each of d, a, a, é, o, o, w and 2 bytes for each vowel
carrying a tone mark.

PHAN TiCH PE / READING THE QUESTION — Dé cho mét cau c6 chir khong dau, chit
c¢6 ddu mil va chit ¢6 ddu thanh, va hoi ca s6 ki tu 13n s byte. Hai s6 nay khac nhau, nén phai
dém riéng. Tra bang ASCII cho chit H, rdi 1ap luan theo UTF-8 cho cac chit con lai.

The question gives a sentence with unaccented letters and letters with tone marks, and asks for both

the number of characters and the number of bytes. The two numbers differ, so count them separately.
Look up H in the ASCII table, then reason with UTF-8 for the other letters.

VI DU 3 (Pém ki tw va dém byte) / EXAMPLE 3 (Counting characters and bytes) — Cau
“Hoc gidi Tin” (ké ca hai du cach) gdbm bao nhiéu ki tyr va bao nhiéu byte khi lvu bang UTF-
8? Tim ma nhi phan 8 bit ctiia chit H.

How many characters and how many bytes does the phrase “Hoc gioi Tin” (spaces included) take in
UTF-8? Find the 8-bit binary code of the letter H.

Huéng din 1am bai. / How to answer.
1. Bu6e 1: dém ki tu: H, o, ¢, ddu cach, g,1,0,1, diu cach, T, i, n. Téng cong 12 ki tu.
Step 1: count the characters: H, o, c, space, g, i, o, i, space, T, i, n. In all, 12 characters.
2. Buéc 2: tim ki ty mang d4u thanh: ¢ va 6. Mdi chit chiém 3 byte, hai chit 1a 6 byte.
Step 2: find the characters with a tone mark: o and o. Each takes 3 bytes, so 6 bytes for both.
3. Budc 3: 10 ki ty con lai 1a chit khong diu va dau cach, mdi ki tu 1 byte, dugc 10 byte.
Step 3: the remaining 10 characters are unaccented letters and spaces, 1 byte each, giving
10 bytes.
4. Budc 4: cong lai: 6 + 10 = 16 byte.
Step 4: add up: 6 + 10 = 16 bytes.
5. Budc 5: ma chit H. H ding sau A bay vi tri (A, B, C, D, E, F, G, H), nén ma 1a 65 + 7
= 72. Tra bang: hang 0100, c6t 1000, ghép lai 1a 01001000.
Step 5: the code of H. H is seven places after A (A, B, C, D, E, F, G, H), so its code is 65 + 7
= 72. From the table: row 0100, column 1000, joined to give 01001000.

xau = "Hoc gidi Tin"
print (len (xau))
print (len(xau.encode ("utf-8")))

Két qua:
Output:

12
16

BAI VIET MAU / MODEL WRITING — Cau “Hoc gidi Tin” ¢6 12 ki tu nhung chiém 16
byte trong UTF-8. Li do 14 hai chit o va 6 mang dau thanh nén mdi chir can 3 byte, con 10 ki
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tur kia (chit khong dau va hai ddu cach) can 1 byte mdi ki tw. Tong 14 6 + 10 = 16 byte. M nhi
phén cua chir H 1a 01001000, tng véi ma thap phan 72.

The phrase “Hoc gioi Tin” has 12 characters but takes 16 bytes in UTF-8. The reason is that ¢ and 6
carry tone marks, so each needs 3 bytes, while the other 10 characters (unaccented letters and two
spaces) need 1 byte each. The total is 6 + 10 = 16 bytes. The binary code of H is 01001000, which is

72 in decimal. W

LOI HAY GAP / COMMON MISTAKE — Coi sb ki ty bang sb byte. V6i chit c6 déu, hai
sd nay léch nhau. D& hoi “s6 byte” thi phai cong thém phan cia chit c6 dau.

Treating the number of characters as the number of bytes. With accented letters the two differ. If the
question asks for bytes, add the extra for accented letters.

PHAI THUQC / MEMORISE — ASCII 7 bit: 128 ma. ASCII m& rong 8 bit: 256 ma. Ma
“A”1a 65=01000001, ma “a” 1a 97, ma chir s6 “0” 1a 48. UTF-8: tir 1 dén 4 byte mot ki tu.
ASCII 7-bit: 128 codes. Extended ASCII 8-bit: 256 codes. The code of “A” is 65 = 01000001, “a” is
97, the digit “0” is 48. UTF-8: 1 to 4 bytes per character.

S0 héa van ban — Digitising text

SO hoa van ban la dua van ban vao may dudi dang t€p. Viéc nay lam bang phan mém
soan thao nhu Word hoac Writer. Gan day con c6 cach doc 161 vao micro: may nhan dang
tiéng noi va tao ra van ban. T¢p van ban luu ¢ bd nhd ngoai.

Digitising text means getting it into the machine as a file. This is done with word-processing

software such as Word or Writer. More recently there is also speaking into a microphone: the
machine recognises the speech and produces text. A text file is kept in external memory.

1.4. Cach d6i so thap phan sang nhi phan va ngwoc 1ai — How o convert between

decimal and binary

Mot cong tdc dén chi c6 hai vi tri: tt hodc bat. Ba cong tdc cho 2 x 2 x 2 = 8 cach bat tat
khac nhau. May tinh duoc lam tir vo s linh kién hai trang thai nhu vy, nén nd ghi moi
thir, ké ca s6, bang hai chir s6 0 va 1. Cach ghi s6 bang hai chir s 4y goi 1 hé nhi phan.

A light switch has only two positions. off or on. Three switches give 2 x 2 x 2 = § different
patterns of on and off- A computer is built from countless such two-state components, so it
records everything, numbers included, with the two digits 0 and 1. Writing numbers with those
two digits is called the binary system.

Bit dau tir hé thap phan quen thudc. SO 472 1a 4 x 102+ 7 x 10" + 2 x 10°: mdi chir s6
ding & mot hang, va hang d6 1a mot Iy thira cua 10. HE nhi phan [am y hét, chi thay 10
bang 2.

Start from the familiar decimal system. The number 472 is 4 x 10? + 7 x 10" + 2 x [0° each
digit sits in a position, and the position is a power of 10. The binary system does the same, with 2
in place of 10.

PAC PIEM 8 (Hé nhi phan) / FEATURES 8 (Binary system) — Hé nhj phan (hé #ém co

s6 2) chi dung hai chit s6 0 va 1, goi 13 chit s6 nhi phan. Mdi sé dugc biéu dién boi mot day
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chir s6 nhi phan. Chit s6 & mot hang c6 gia tri gip 2 lan chit s6 d6 ¢ hang 1ién bén phai, nén
chir s6 1 & vi tri thir k ké tir phai sang trai c6 gia tri 2¥!. Khi can ghi 13 co sd, viét co sd lam
chi s6 dui: 1910 = 1001 L.

The binary system (base 2) uses only the digits 0 and 1, called binary digits. Each number is
represented by a string of binary digits. A digit in one position is worth twice the same digit one
position to its right, so a 1 in the k-th place from the right is worth 2!, When the base must be shown,
write it as a subscript: 1910 = 1001 1.

Véi n chit s6 nhi phan, c6 20 diy khac nhau. Mot byte c6 8 bit nén ghi duoc 28 = 256 gia
tri, tr 0 dén 255. P6 ciing 13 1i do bang ASCII mé rong c6 256 ma.

With n binary digits there are 2" different strings. A byte has 8 bits, so it can hold 2% = 256
values, from 0 to 255. That is also why the extended ASCII set has 256 codes.

Poi s6 thap phan sang nhi phan bang phép chia lién tiép cho 2 — Decimal to binary by
repeated division by 2

Can chuan bi: gidy nhap ké ba cot “Phép chia”, “Thuong”, “Du”. Mdi lan chia cho 2, s6
du chi ¢6 thé 14 0 hodc 1, va d6 chinh 12 mot chit sd nhi phan cua két qua.

What you need: scrap paper ruled into three columns, “Division”, “Quotient”, “Remainder”.
Each division by 2 leaves a remainder of 0 or 1, and that is one binary digit of the answer.

1. Viét s6 can doi vao 6 dau caa cot “Phép chia”.
Write the number to convert in the first cell of the “Division” column.
2. Chia s6 d6 cho 2. Ghi thuong vao cot “Thuong”, ghi s6 du (0 hoac 1) vao cot “Du”.
Divide it by 2. Write the quotient in “Quotient” and the remainder (0 or 1) in “Remainder”.
3. Ly thuong vira c6 1am s bi chia ctia dong ké tiép. Lap lai bude 2.
Take that quotient as the dividend of the next row. Repeat step 2.
4. DUng khi thuong bang 0. Dong cudi cung ludn cé thuong 0 va s6 du 1.
Stop when the quotient is 0. The last row always has quotient 0 and remainder 1.
5. Poc ¢dt “Du” tir dudi Ién trén. Day doc duoc 1a sb nhi phan. Néu dé can du 8 bit,
thém s6 0 vao bén trai.
Read the “Remainder” column from bottom to top. The string you read is the binary
number. If 8 bits are needed, pad with zeros on the left. R
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37 : 2=18 du 1

18: 2= 9 duo

9:2= 4 duv1l doc du tir
duéi 1én
read remainders

4 : 2= 2 du 0 bottom to top

2:2=1 dvo

1:2= 0 duvl

37=100101 (nhi phan / binary)

Hinh 2. D6i 37 sang nhi phan: chia lién tiép cho 2 dén khi thuong bang 0, doc s du tir dudi 1én
Figure 2. Converting 37 to binary: divide repeatedly by 2 until the quotient is 0, then read the remainders
from bottom to top

Poi s6 nhi phan sang thap phan — Binary to decimal

1. Viét s6 nhi phén ra gidy. Danh sd vi tri cho timg chir sd, tir phai sang trai, bat dau tir
0.
Write the binary number down. Number the positions of its digits from right to left, starting
at 0.

2. V&i mdi chit s6 1, viét gia tri 2 mii vi tri ciand: vitri 013 1, vitri 1 142, vi tri 2 1a 4,
vi tri 312 8, va cir thé gap doi.
For each digit 1, write the value 2 to the power of its position: position 0 is 1, position 1 is 2,
position 2 is 4, position 3 is 8, doubling each time.

3. B6 qua céc chit s6 0. Cong céac gia tri da viét. Tong 14 s6 thap phan.
Ignore the digits 0. Add up the values written. The total is the decimal number. R
Céch thir hai dé d6i sang nhi phan, hop voi dé can du 8 bit: 1ap hang 128, 64, 32, 16, 8, 4,
2, 1. Di tir trai sang phai, néu s6 con lai khong nho hon gia tri & hang thi ghi 1 va trir di
gia tri do, nguoc lai ghi 0.
A second way to convert to binary, handy when 8 bits are required: write the row 128, 64, 32,

16, 8, 4, 2, 1. Go from left to right; if the remaining number is not smaller than the value in that
place, write 1 and subtract that value, otherwise write 0.

PHAN TiCH PE / READING THE QUESTION — Dé c6 hai chiéu d6i, nén 1am riéng timg
chiéu va kiém bang chiéu nguoc lai. Két qua sai thuong 16 ngay khi kiém: s6 thap phan tinh
lai khong khép s6 ban dau. Dé cho 8 chir s6 nhi phan bét dau bang 1, nén két qua phai nam
gitra 128 va 255.

The question has two directions, so do each separately and check with the reverse. A wrong answer
usually shows at once: the decimal recomputed does not match the original. The question gives 8§
binary digits starting with 1, so the result must lie between 128 and 255.
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Vi DU 4 (D6i co so hai chiéu) / EXAMPLE 4 (Converting in both directions) — Doi 94
sang hé nhi phan (du 8 bit). D6i 11010110, sang hé thap phan. Kiém tra ca hai két qua.
Convert 94 to binary (8 bits). Convert 11010110: to decimal. Check both results.

Huéng din 1am bai. / How to answer.

1. Budc 1: 1ap bang chia lién tiép cho 2 véi s6 94 (bang bén dudi).
Step 1: build the repeated-division table for 94 (the table below).

2. Buée 2: doc cot Du tir duéi 18n: 1011110. Thém mét sb 0 bén trai cho du § bit:
01011110.
Step 2: read the Remainder column from bottom to top: 1011110. Pad one zero on the left to
make 8 bits: 01011110.

3. Budc 3: d6i 110101102 Cac chit s 1 ¢ vitri 7, 6, 4, 2, 1. Gié tri 128, 64, 16, 4, 2.
Step 3: convert 11010110.. The digits I are at positions 7, 6, 4, 2, 1, worth 128, 64, 16, 4, 2.

4. Bu6c 4: cong 128 +64 + 16 +4 +2 =214.
Step 4: add 128 + 64 + 16 + 4 + 2 = 214.

5. Budc 5: kiém tra. P6i 1011110 vé thap phan: 64 + 16 + 8 + 4 + 2 = 94. Khép.
Step 5: check. Convert 1011110 back: 64 + 16 + 8 + 4 + 2 = 94. It matches.

n = 94

print (bin (n))

print (format (n, "08b"))

print (int("11010110", 2))
Két qua:
Output:

0b1011110

01011110

214
Ham bin viét s6 bang nhi phan kém tién t6 0b. Ham format v&i “08b” viét s6 bang nhi
phan du 8 chir s6, thiéu thi thém s 0 bén trai. Ham int v&i ddi s6 thir hai 1a 2 d6i mot diy
nhi phéan sang s6 thap phan. May in 214, khép voi phép tinh tay.
The function bin writes a number in binary with the prefix 0b. The function format with “08b”
writes a number in binary with 8 digits, padding with zeros on the left if needed. The function int
with 2 as its second argument converts a binary string to a decimal number. The machine prints
214, matching the hand calculation.

BAI VIET MAU / MODEL WRITING — Mubn d6i 94 sang nhi phan, chia lién tiép cho 2
va ghi lai s6 du. 94 chia 2 duogc 47 du 0. 47 chia 2 duge 23 du 1. 23 chia 2 duwoc 11 du 1. 11
chia 2 dugc 5 du 1. 5 chia 2 duoc 2 du 1. 2 chia 2 duoc 1 du 0. Cudi cung 1 chia 2 duoc 0 du
1. Phép chia dimg khi thwong bang 0, vi khi 6 khong con chit sb nao dé lay ra. Cac s du
theo thir tw xuat hién 120, 1, 1, 1, 1, 0, 1. S6 du dau tién 1a chit s6 hang don vi, s6 du cudi
cung 1a chit s6 16n nhit, nén phai doc nguoc tir dudi 1én. Ta duge 1011110. S6 nay chi c6 7
chir sb. Khi Iuu trong mét byte phai thém mét sb 0 ¢ bén trai, thanh 01011110.

Dé chic két qua, kiém ngugc. Panh s cac chit s6 ciia 1011110 tir phai sang trai, bat dau tir 0.
Chir s6 1 ndm & cac vitri 1,2, 3,4 va 6, ung voi 2, 4, 8, 16 va 64. Cong lai dugc 94, khép voi
s6 ban dau.
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Chiéu nguoc lai, d6i 11010110 sang thap phan bang chinh phép cong dy. Cac chir s6 1 nam &
vitri7,6,4,2 va 1, ing véi 128, 64, 16, 4 va 2. Tong 1a 214. C6 thé doan trude do 1on: sd co
8 chit 8, chit s6 dau 1a 1, nén nim gitra 128 va 255, va 214 hop 1.

Budc kiém nguoc nén lam véi moi bai, vi chi méat mot phut va bat duoc 16 doc s6 du sai thu
tu. Hai cach 1am 1a hai chidu ciia mot quy tac: mdi chir sé nhi phan cho biét lity thira 2 & hang
d6 c6 mat trong s6 hay khong. Chia du cho 2 tim ra céac chit s6 4y, con phép cong cac lity thira
rép chung lai thanh so.

To convert 94 to binary, divide repeatedly by 2 and record the remainders. 94 divided by 2 is 47
remainder 0. 47 divided by 2 is 23 remainder 1. 23 divided by 2 is 11 remainder 1. 11 divided by 2 is
5 remainder 1. 5 divided by 2 is 2 remainder 1. 2 divided by 2 is 1 remainder 0. Finally 1 divided by 2
is 0 remainder 1. The division stops when the quotient is 0, because then no digit is left to take out.
The remainders in order of appearance are 0, 1, 1, 1, 1, 0, 1. The first remainder is the units digit and
the last is the largest digit, so they must be read from the bottom up. This gives 1011110. It has only 7
digits. Stored in one byte, a zero is added on the left, giving 01011110.

To be sure of the result, check backwards. Number the digits of 1011110 from right to lefi, starting at
0. The digits I are at positions 1, 2, 3, 4 and 6, worth 2, 4, 8, 16 and 64. Adding gives 94, matching
the original number.

In the other direction, convert 11010110 to decimal with the same addition. The digits 1 are at
positions 7, 6, 4, 2 and 1, worth 128, 64, 16, 4 and 2. The total is 214. The size can be predicted: the
number has 8 digits and starts with 1, so it lies between 128 and 255, and 214 is reasonable.

The backward check is worth doing on every question, because it takes a minute and catches
remainders read in the wrong order. The two methods are the two directions of one rule: each binary
digit says whether the power of 2 at that place is present in the number. Dividing with remainders

finds those digits, and adding the powers puts them back together into the number. W

Phép chia Thwong Duw
Division Quotient Remainder

94 :2 47 0
47:2 23 1
23:2 11 1
11:2 5 1
5:2 2 1
2:2 1 0
1:2 0 1

Dong cubi ¢ thuong 0, nén phép chia dimg & d6. Poc cot Du tir dudi 1én dugc 1,0, 1, 1,
1,1, 0.

The last row has quotient 0, so the division stops there. Reading the Remainder column from
bottom to top gives 1, 0, 1, 1, 1, 1, 0.

LOI HAY GAP / COMMON MISTAKE — Doc c6t Du tir trén xudng. S6 du d4u tién 13 chit
s6 nho nhat, nén doc xudi cho ra s6 bi dao ngugc. Kiém bang cach doi nguge vé thap phan.
Reading the Remainder column from top to bottom. The first remainder is the smallest digit, so
reading forwards gives the number reversed. Check by converting back to decimal.
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LOI HAY GAP / COMMON MISTAKE — Quén thém sb 0 bén trai khi dé yéu ciu du 8 bit.
S6 01011110 va 1011110 cing gia tri, nhung d& da noi “8 bit” thi phai viét da 8 chir sb.
Forgetting to pad zeros on the left when 8 bits are required. 01011110 and 1011110 have the same
value, but when the question says ‘8 bits” all 8 digits must be written.

Biéu dién s6 nguyén trong may tinh, ké ci s6 Am — Representing integers, including
negatives

S6 nguyén khong déu dugc luu ding bang dang nhi phan cta nd, thém sb 0 bén trai cho
tron timg byte. SO 4514 00101101 (mdt byte). S6 300 1a 100101100 c6 9 chit s6, nén phai
dung hai byte va thém 7 s6 0: 0000000100101100.

An unsigned integer is stored as its binary form, padded with zeros on the left to whole bytes.
The number 45 is 00101101 (one byte). The number 300 is 100101100, with 9 digits, so two
bytes are needed with 7 zeros added: 0000000100101100.

KHAI NIEM 9 (S6 nguyén c6 ddu: ma thuin, ma bu 1, mi bu 2) / CONCEPT 9 (Signed
integers: sign-magnitude, 1’s and 2’s complement) — S6 nguyén c6 ddu dung bit ngoai
cung bén trai 1am bit ddu: 0 12 ddu cong, 1 1a ddu trir. C6 ba cach ma héa. Vi sb duong, ca ba
gidng nhau: bit dau 0, roi dang nhi phan cua s6. V6i s6 4m: ma thudn gitr phan d6 16n va doi
bit ddu thanh 1; mi bu 1 dao moi bit ciia ma s6 dwong (0 thanh 1, 1 thanh 0); ma bu 2 1a ma
bu 1 cong thém 1.

A signed integer uses the leftmost bit as the sign bit: 0 for plus, 1 for minus. There are three
encodings. For a positive number all three agree: sign bit 0, then the binary form of the number. For
a negative number: sign-magnitude keeps the magnitude and sets the sign bit to 1; 1’s complement

[lips every bit of the positive code (0 becomes 1, 1 becomes (), 2’s complement is the 1’s complement
plus 1.

Thir v6i s6 6 trong 8 bit: 6 1a 00000110. S6 —6 ¢6 ma thuan 10000110, ma bu 1 1a
11111001, ma bu21a 11111010. Ma bu 2 dang bc%tng ma bu 1 cong 1. Véi 8 bit, ma bu 1
ctia sO n ciing bang 255 — n, va mi bu 2 bang 256 — n.

Try the number 6 in 8 bits: 6 is 00000110. The number —6 has sign-magnitude code 10000110,
1’s complement 11111001 and 2’s complement 11111010. The 2’s complement is exactly the 1’s
complement plus 1. With 8 bits, the 1’s complement of n also equals 255 — n and the 2’s
complement equals 256 — n.

PHAN TiCH PE / READING THE QUESTION — Dé héi s6 4m trong 8 bit va néu tén ba
ma, nén phai tra 101 ba dong. Budc nio ciing bét dau tir mi cua sé duong tuong ing. Cach
kiém nhanh: ma thuan va ma bu 1 ciia mot s6 4m ludn bat ddu bang bit 1.

The question asks for a negative number in 8 bits and names three codes, so give three lines. Every
step starts from the code of the matching positive number. A quick check: the sign-magnitude and 1’s
complement codes of a negative number always begin with bit 1.

Vi DU 5 (S6 am trong 8 bit) / EXAMPLE 5 (A negative number in 8 bits) — Viét —45
béng 8 bit theo ma thuan, ma bu 1 va ma bu 2. Cong 45 vdi ma bu 2 cia —45 dé kiém tra.
Write —45 in 8 bits as sign-magnitude, 1’s complement and 2’s complement. Add 45 to the 2’s
complement of —45 as a check.
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Hwéng din 1am bai. / How to answer.
1. Budc 1: d6i 45 sang nhi phan du 8 bit: 00101101 (45=32+8 +4 + 1).
Step 1: convert 45 to 8-bit binary: 00101101 (45 =32 +8+4 + ).

2. Budc 2: ma thudn, doi bit dau thanh 1: 10101101.
Step 2: sign-magnitude, set the sign bitto 1: 10101101.

3. Budc 3: ma bu 1, dao moi bit cia 00101101: 11010010.
Step 3: 1’s complement, flip every bit of 00101101: 11010010.

4. Budc 4: ma bu 2, l'ély mabu 1l cong 1: 11010010+ 1 =11010011.
Step 4: 2°s complement, add 1 to the 1’s complement: 11010010 + 1 = 11010011.

5. Budc 5: kiém tra, 00101101 + 11010011 = 100000000. May luu s6 trong mot 6 nhé
(chd gitr mot sd) chi rong 8 bit, nén giit 8 bit bén phai, dugc 00000000, tirc 45 +
(—45)=0.

Step 5: check, 00101101 + 11010011 = 100000000. The machine stores the number in a
memory cell (a place that holds one number) only 8 bits wide, so keep the right-hand 8 bits
to get 00000000, that is 45 + (—45) = 0.

n = 45

print (format (n, "08b"))
print (format (255 - n, "08b"))
print (format (256 - n, "08b"))
Két qua:

Output:

00101101
11010010
11010011

Ba dong mdy in 1an luot 1d ma cua 45, mi bu 1 ciia —45 (255 — 45) va mi bu 2 ciia —45
(256 — 45), khop voi tay.

The three lines are the code of 45, the [’s complement of —45 (255 — 45) and the 2’s
complement of —45 (256 — 45), matching the hand work. W

Cach ma hoa
+ —

Ma thuéan

) . 00101101 10101101
Sign-magnitude
by 00101101 11010010
1’s complement
Ma bu 2 00101101 11010011

2’s complement
Cot +45 gibng nhau & ca ba dong, chi cot —45 khac nhau.

The +45 column is the same in all three rows; only the —45 column differs.

NHAN XET / REMARK — Vi 8 bit khong diu, cac gia tri di tir 0 ¢én 255. Ma thuan va ma
bu 1 danh 1 bit cho diu nén con 7 bit d6 16n, ghi dugc tur —127 dén +127. Ma bu 2 ghi duogc
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tir —128 dén +127.

With 8 unsigned bits the values run from 0 to 255. Sign-magnitude and 1’s complement spend 1 bit on
the sign, leaving 7 bits of magnitude, so they cover —127 to +127. 2’s complement covers —128 to
+127.

LOI HAY GAP / COMMON MISTAKE — Quén d4o ca bit ddu khi 1ap ma bu 1. M3 cia sb
duong co bit ddu 0, dao thi thanh 1, va bit 1 iy ding 14 d4u trir.

Forgetting to flip the sign bit too when forming the 1’s complement. A positive code has sign bit 0,
flipped it becomes 1, and that 1 is exactly the minus sign.

1.5. Cach cong va nhan hai s0 nhi phin - How fto add and multiply binary numbers
Khi cong 7 + 5 trén gidy, ban viét 2 va nhd 1 sang hang chuc. Cong nhi phan lam dung
nhu vay, chi khic 1a hang day khi dat 2 chir khong phai 10. Vi thé phép cong hai s6 nhi
phan c6 thé lam bang bang cong bon dong.

When you add 7 + 5 on paper, you write 2 and carry 1 to the tens. Binary addition does exactly

that, except a place fills up at 2 rather than 10. So adding two binary numbers needs only a four-
row addition table.

0 0 0 0
0 1 1 0

1 0 1 0

10 (viét 0, nhé 1)
10 (write 0, carry 1)

1 1 1

Dong cubi ctia bang 1a chd can nhé: 1 + 1 = 10 trong nhi phén, tirc 14 viét 0 va nhé 1 sang
hang bén trai.

The last row of the table is the one to remember: 1 + 1 = 10 in binary, which means write 0 and
carry 1 to the left.

Cac budc cOng — Steps for addition

1. Viét hai s6 thang hang theo chit s6 cudi. S6 ngan hon thi thém sé 0 vao bén trai cho
cung do dai.
Write the two numbers aligned on their last digits. Pad the shorter one with zeros on the left
to the same length.

2. Ké thém mot dong “nhé” phia trén. Cong ting cot tir phai sang trai: hai chit s6 cta cot
cong v6i s nhé dua sang tir cot bén phai.
Add a “carry” row above. Add column by column from right to left: the two digits of the
column plus the carry from the column to its right.

3. Tong ctia cot bang 0 hodc 1: ghi xudng. Tong bang 2 (10): ghi 0, nhé 1. Téng bang 3
(11): ghi 1, nho 1.
A column total of 0 or 1: write it down. A total of 2 (10): write 0, carry 1. A total of 3 (11):
write 1, carry 1.
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4. Hét cot ma con nhd 1 thi ghi thém 1 & dau két qua.
If a carry of 1 is left after the last column, write an extra 1 at the front of the resullt.

5. Kiém tra: d6i hai s6 hang va tong sang thap phan, xem tong c6 dung khong.
Check: convert both addends and the sum to decimal and see whether the sum is right. W

nhé / carry 1 1 1 1
a= 0 1 0 1 1
b= 0 0 1 1 1

1011 + 111
= 18 (thap phan / decimal)

téng / sum 1 0 0 1 0

Hinh 3. Cong 01011 v6i 00111: ¢ft nao téng dat 2 hoac 3 thi ghi 0 hoac 1 va nh¢ 1 sang cot bén
trai
Figure 3. Adding 01011 and 00111: where a column total reaches 2 or 3, write 0 or 1 and carry 1 to the
next column on the left

Cac bwée nhan — Steps for multiplication

Nhén nhi phan giéng nhan thap phan, nhung d& hon vi mdi chir s cua thira sé tha hai chi
13 0 hodc 1. Nhéan véi 0 cho diy toan s6 0, nhan véi 1 cho chinh thira s6 thir nhat.

Binary multiplication is like decimal multiplication but easier, since each digit of the second
factor is only 0 or 1. Multiplying by 0 gives a row of zeros, multiplying by 1 gives the first factor
itself.

1. Viét thira s6 thir nhat, bén dudi viét thira s6 thi hai.

Write the first factor, and the second factor below it.

2. Lay timg chir sb ctia thira s6 thir hai, tir phai sang trai. Chir s6 1 thi chép lai thira sd
thir nhat, chir so 0 thi viét day so 0.

Take each digit of the second factor from right to left. For a digit I copy the first factor; for
a digit 0 write a row of zeros.

3. Mdi dong sau dich sang trai thém mot chd so véi dong trurde, nhu khi nhan thap phan.
Shift each following row one place further left than the one before, as in decimal
multiplication.

4. Cong tat ca cac dong bang phép cong nhi phéan.

Add all the rows with binary addition.
5. Kiém tra bang cach nhan hai s thap phan tuong tng.
Check by multiplying the two matching decimal numbers. W
Ca hai phép tinh nim trong mot quy trinh ba budc: ddi cac sd hang sang nhi phén, tinh
trong hé nhi phén, rdi d6i két qua vé thap phan. May tinh lam ding nhu thé, va ban dung
chinh quy trinh d6 dé ty kiém tra bai.
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Both operations fit one three-step routine: convert the operands to binary, calculate in binary,
then convert the result back to decimal. A computer does just that, and you can use the same
routine to check your own work.

PHAN TiCH PE / READING THE QUESTION — D& yéu ciu ca cong 13n nhan va din
kiém tra bang thap phan. Hai s cong c6 do dai khac nhau (7 va 6 chit s6) nén phai thém s 0
bén trai. Bang cong c6 dong “nhd” gitip khong bo sot.

The question asks for both addition and multiplication and tells you to check in decimal. The two
numbers to add have different lengths (7 and 6 digits), so pad with a zero on the left. A table with a
“carry” row prevents omissions.

VI DU 6 (Cong va nhan nhi phian) / EXAMPLE 6 (Binary addition and multiplication) —
Tinh 10110112+ 1101112 va 10112 x 110 trong hé nhi phan. Kiém tra bang thap phan.
Calculate 1011011> + 110111z and 1011> x 1102 in binary. Check in decimal.

Huéng din 1am bai. / How to answer.

1.

Budc 1: thém s 0 cho thang hang: 1011011 va 0110111. Pay 1a cac cot tir phai sang
trai; bang bén dudi ghi s6 nhd, hai s hang va tong.

Step 1: pad with a zero so the numbers align: 1011011 and 0110111. The columns run from
right to left; the table below records the carries, the two addends and the sum.

.Budc2:¢0t0: 1 +1=10,ghi 0,nh¢é 1. Cot1: 1 + 1+ 1=11, ghi 1,nh¢ 1. Cot 2: 0 +

1+1=10,ghi0,nh¢ 1.C6t3:1+0+1=10, ghi 0, nh¢ 1.
Step 2: column 0: 1 + 1 = 10, write 0, carry 1. Column 1: 1 + 1 + 1 =11, write I, carry 1.
Column 2: 0 + 1 + 1 =10, write 0, carry 1. Column 3: 1 + 0 + 1 = 10, write 0, carry 1.

.Budc3:cotd: 1 +1+1=11,ghi I,nh¢ 1. Cot5: 0+ 1+ 1 =10, ghi 0, nh6 1. Cot 6:

1+0+1=10,ghi 0,nh6 1. Cot7: 0+ 0+ 1=1, ghi 1. Téng 10010010.

Step 3: column 4: 1 + 1 + 1 =11, write I, carry 1. Column 5: 0 + 1 + 1 = 10, write 0, carry
1. Column 6: 1 + 0+ 1 =10, write 0, carry 1. Column 7: 0+ 0 + 1 = I, write 1. The sum is
10010010.

. Buéc 4: kiém tra, 10110112=91, 1101112 =55, 91 + 55 = 146, va 10010010, = 128 +

16 + 2 = 146. Khop.
Step 4: check, 1011011 =91, 110111> =55, 91 + 55 = 146, and 10010010: = 128 + 16 + 2
= 146. It matches.

. Buéc 5: nhan 1011 v6i 110. Chit s6 cubi 1a 0 nén dong dau 1a 0000. Chir s gitra 1a 1

nén chép 1011 dich sang trai mot chd: 10110. Chir s6 ddu 1 1 nén chép 1011 dich hai
chd: 101100.

Step 5: multiply 1011 by 110. The last digit is 0, so the first row is 0000. The middle digit is
1, so copy 1011 shifted one place left: 10110. The first digit is 1, so copy 1011 shifted two
places: 101100.

. Buéc 6: cong 0000 + 10110 + 101100 = 1000010. Kiém tra: 11 x 6 = 66 va 1000010-

=64 + 2 = 66. Khop.
Step 6: add 0000 + 10110 + 101100 = 1000010. Check: 11 x 6 = 66 and 10000102 = 64 +
2 = 66. It matches.
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a int ("1011", 2)

b int ("110", 2)

print (format(a * b, "b"))

print (format (int ("1011011", 2) + int("110111", 2), "b"))

Két qua:
Output:

1000010
10010010

Row
Nhé ] ] ] ] ] ] ]

Carry

S4 thir nhét
First

S thir hai
Second

Uiz 1 0 0 1 0 0 1 0

Sum

Dong nhé cé s6 1 & cac cot tir 1 dén 7. Cot 0 dén cot 6 déu cong ra tur 2 tré 1€n nén déu
nhé sang cdt bén trai, va cot 7 nhan sb6 nhd cudi cung.
The carry row has a 1 in columns 1 to 7. Columns 0 to 6 each total 2 or more, so each carries to
the column on its left, and column 7 receives the last carry.

May tinh 1am moi phép s6 hoc tryc tiép trén hé nhi phan. Phép cong lam timg cot tir phai
sang trai, c6 nhd. Phép nhan chia thanh céc dong toan sb 0 hodc dong sao chép thira sd,
dich trai rdi cong.

A computer does all its arithmetic directly in the binary system. Addition goes column by column

from right to left with carries. Multiplication splits into rows of zeros or copies of the factor,
shifted left and added.

LOI HAY GAP / COMMON MISTAKE — Viét 1 + 1 = 2 trong bang nhi phan. Trong hé
nay khong c6 chir s6 2: 1+ 1 = 10, viét 0 va nhé 1.
Writing 1 + 1 = 2 in a binary table. This system has no digit 2: 1 + 1 = 10, write 0 and carry 1.

LOI HAY GAP / COMMON MISTAKE — Quén s nhé & cot ¢6 hai chit s6 0 hodc c6 0 va
1. S6 nhé cong vao cot ké tiép bat ké cot ay c6 chir s nao. Dong “nhd” ké riéng gitip tranh
sOt.

Forgetting the carry in a column with two Os or a 0 and a 1. A carry joins the next column whatever
its digits. A separately ruled “carry” row prevents this.

NHAN XET / REMARK — Nhan mét s6 nhi phan véi 102 (tirc 2) chi can thém mot s6 0 vao
bén phai, gidng nhan thap phan véi 10. Dung n6 dé kiém nhanh: 10112 x 10> = 10110, dang
bang 11 x 2 =22.
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Multiplying a binary number by 10: (that is, 2) just appends a zero on the right, like multiplying a
decimal by 10. Use it as a quick check: 1011: % 10> = 101102, which is 11 x 2 = 22.

1.6. Dir liéu logic, phép toan logic va cach 1ap bang chan tri — Logical data,
logical operations and how to build a truth table

B4 néi: “Con dugc xem phim néu di lam xong bai VA da don ban.” C6 bdn kha ning:
lam bai roi va don rdi, 1am bai rdi ma chua don, chua lam ma don rdi, chua lam ciing
chua don. Chi kha ning dau tién dugc xem phim. Chir “VA” trong cau noi 1a mot phép
toan logic.

Dad says: “You may watch the film if you have finished your homework AND tidied your desk.”
There are four possibilities: homework done and desk tidy, homework done but desk not tidy,
homework not done but desk tidy, neither done. Only the first lets you watch. The word “AND”
in the sentence is a logical operation.

Ménh dé 1a mot khéng dinh hodc dung hodc sai, vi duy “9 Ia ) nguyén t6” 1a ménh dé sai.
“Pung” va “Sai” 1a cic gia tri chan li (gi4 tri 16gic) ciia ménh dé, thudng ghi gon 14 1 va
0. Pai lwong 1ogic 13 dai lugng chi nhan gia tri 16gic. Cac biéu thic so sanh trong toan,
nhu 3 > 5, déu 1a ménh dé.

A proposition is a statement that is either true or false; for example “9 is a prime number” is a
false proposition. “True” and “False” are the truth values (logical values) of a proposition,
usually written briefly as 1 and 0. A Boolean quantity is one that takes only logical values. The
comparison expressions of mathematics, such as 3 > 5, are all propositions.

PAC PIEM 10 (Cac phép toan logic AND, OR, XOR, NOT) / FEATURES 10 (Logical
operations AND, OR, XOR, NOT) — Bbn phép toan 16gic co ban trén hai ménh dé p va q:
p AND q (nhan 16gic): ding khi ca p va q déu dung.

p OR q (cong 16gic): sai chi khi ca p va q déu sai.

p XOR q (cong loai trur, eXclusive OR): dting khi p va q co gia tri khac nhau.

NOT p (phu dinh): dung néu p sai, sai néu p dung.

Két qua chi phu thudc gia tri 1 hodc 0 cua cac ménh dé, khong phu thudc chir nghia cua
chung, nén ciing ap dung dugc cho tung bit.

Four basic logical operations on two propositions p and q:

p AND q (logical product): true when both p and q are true.

p OR q (logical sum): false only when both p and q are false.

p XOR q (exclusive OR): true when p and q have different values.

NOT p (negation): true if p is false, false if p is true.

The result depends only on the 1 or 0 of the propositions, not on their wording, so the operations also
apply bit by bit.

Bang chan trj liét ké két qua ctia mdi phép toan cho moi cap gia tri cia p va q. Dong 1 1
c6 AND bang 1, OR bang 1, XOR bang 0, NOT p bang 0.

A truth table lists the result of each operation for every pair of values of p and q. In the row I 1,
ANDis 1, OR is I, XOR is 0, and NOT p is 0.
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1 1 1 1 0 0

1 0 0 1 1 0
0 1 0 1 1 1
0 0 0 0 0 1

AND chi c6 mot dong bang 1, OR chi c6 mot dong bang 0, va XOR bang 1 ding & hai
dong ma p khéac q.

AND equals I on only one row, OR equals 0 on only one row, and XOR equals I on exactly the
two rows where p differs from q.

Th tu tinh trong mot biéu thuc 16gic theo sach gido khoa: dau ngoic trudc, réi NOT, con
AND va OR ngang nhau va tinh tir trai sang phai. Khi viét bang Python, hiy ding ngoic
cho moi biéu thirc ¢6 ca and 1an or, vi Python tinh and trudc or. Thir hai dong sau.

The textbook order of evaluation in a logical expression: brackets first, then NOT, while AND
and OR rank equally and go from left to right. In Python, use brackets for every expression
containing both and and or, because Python evaluates and before or. Try the two lines below.

print (1l or 0 and 0)
print ((1 or 0) and 0)

Két qua:
Output:

1
0

Dong dau Python tinh 0 and 0 truée, dugce 0, roi 1 or 0, duoc 1. Dong hai c6 ngodc nén
tinh 1 or 0 truée, duoc 1, rdi 1 and 0, duogc 0. Hai dong cho két qua khéc nhau, nén ngoac
quyét dinh dap an.

On the first line Python evaluates 0 and 0 first, getting 0, then 1 or 0, getting 1. The second line

has brackets, so 1 or 0 comes first, giving 1, then I and 0, giving 0. The two lines differ, so the
brackets decide the answer.

Python coi s6 0 1a gia tri Sai va moi s6 khac 0 1a gia tri Pang. Cac phép and, or va cac
dau &, |, » 1am viéc véi bit. Dau & 1a AND, diu | 1a OR, ddu mii * 1a XOR.

Python treats the number 0 as False and every nonzero number as True. The operations and, or
and the signs &, |, "~ work with bits. The sign & is AND, | is OR, and the caret ™ is XOR.

print (bool (0), bool (7))

a = int("10110110", 2)

mat na = int("00001111"™, 2)
print (format (a & mat na, "08b"))
print (format (a | mat na, "08b"))
print (format (a ~ mat na, "08b"))

Két qua:
Output:
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False True

00000110

10111111

10111001
Ham bool d6i mot sé thanh gia tri 16gic, nén dong dau in False True (0 13 Sai, 7 1a Dung).
S4 tht hai 1a mat na, tic sb dung dé chon bit can gitr. Ba dong sau lam AND, OR, XOR
cho timg cdp bit twong Gng cua hai byte. V&i AND, chd mit na ¢ 0 thi bit két qua 13 0,
con chd mit na c6 1 thi gitr nguyén bit cua s6 gdc.
The function bool turns a number into a logical value, so the first line prints False True (0 is
False, 7 is True). The second number is a mask, a number used to choose which bits to keep. The
next three lines apply AND, OR and XOR to each matching pair of bits of the two bytes. With
AND, where the mask has 0 the result bit is 0, and where the mask has I the bit of the original
number is kept.

Trong doi sdng, moi cap trang thai ddi lap nhu sang — ti, bat — tat, c6 — khong déu 1a dir
lidu 16gic. Chi can 1 bit 1a da: 1 1a Pang, 0 1a Sai. Nhung mot s ngdn ngit 1ap trinh c6
quy udce riéng va khong dung dung mat bit cho gié tri logic.

In daily life every pair of opposite states such as light — dark, on — off, yes — no is logical data.

One bit is enough: 1 is True, 0 is False. But some programming languages have their own
conventions and do not use exactly one bit for a logical value.

Cach lap bang chén tri cho biéu thirc c6 ba bién — Building a truth table for an
expression with three variables

1. Dém s6 bién n. Bang c6 2" dong: hai bién thi 4 dong, ba bién thi 8 dong.

Count the variables n. The table has 2" rows: 4 for two variables, 8 for three.

2. Viét cac cot bién p, q, r. Dién theo thw ty dém nhi phan tir 000 dén 111, dé khong sot
va khong 13p dong nao.

Write the variable columns p, q, r. Fill them in binary counting order from 000 to 111, so no
row is missed or repeated.

3. Thém mét cot cho mdi biéu thirc con (mot phan cua biéu thirc, nhu p OR q trong (p
OR q) AND NOT r), bat dau tir biéu thirc trong ngodc trong cung, réi dén NOT, rdi
dén phép toan ngoai.

Add one column for each sub-expression (a part of the expression, such as p OR q in (p OR

q) AND NOT r), starting with the innermost brackets, then NOT, then the outer operation.
4. Pién timg dong mot. Mdi 6 chi 1am mot phép toan, dya vao bang ctia phép do.

Fill row by row. Each cell performs one operation, using the table for that operation.

5. Poc cot cudi: dém sb dong bang 1. Mudn so hai biéu thirc thi dat hai cot cudi canh
nhau: gidng nhau & ca 8 dong thi hai biéu thirc twong duwong (luén cho ciing két qua).
Read the last column: count the rows equal to 1. To compare two expressions put their last
columns side by side: identical on all 8§ rows means the two are equivalent (always give the
same result). W

PHAN TiCH PE / READING THE QUESTION — Dé cho ba diéu kién va mét quy tic co
ca OR 13an NOT. Dich quy tic thanh biéu thirc trudc, 10i dit ngodc ding chd. Dé con doi so
v&i mot biéu thire khac, nén bang can thém céc cot cua biéu thire thit hai.
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The question gives three conditions and a rule containing both OR and NOT. Translate the rule into
an expression first, then place the brackets correctly. It also asks for a comparison with another
expression, so the table needs extra columns for the second expression.

Vi DU 7 (Bang chan tri ba bién) / EXAMPLE 7 (A three-variable truth table) — Robot
hut bui dimg don khi (pin yéu HOAC binh chtra diy) VA KHONG & gan tram sac. Goi p: pin
yéu, q: binh day, r: & gan tram sac. Lap bang chén trj ciia E = (p OR q) AND NOT r. N6 ¢6
tuong duong v6i (p AND NOT r) OR (q AND NOT r) khong?

A robot vacuum cleaner stops cleaning when (battery low OR bin full) AND NOT near the charging

station. Let p: battery low, q: bin full, r: near the charging station. Build the truth table of E = (p OR
q) AND NOT r. Is it equivalent to (p AND NOT r) OR (¢ AND NOT r)?

Hwéng din 1am bai. / How to answer.
1. Budc 1: ¢6 3 bién, nén bang c6 8 dong. Cac cot bién dém tir 000 dén 111.
Step 1: there are 3 variables, so the table has 8 rows. The variable columns count from 000
to111.

2. Buéc 2: thém cot p OR q va c¢6t NOT r, rdi cot E bang (p OR q) AND NOT r.
Step 2: add the columns p OR q and NOT r, then the column E equal to (p OR q) AND NOT
r.

3. Budc 3: thém cac cot p AND NOT r, ¢ AND NOT r va cot E2 bang phép OR ciia hai
cot ay.
Step 3: add the columns p AND NOT r, ¢ AND NOT r and the column E2, the OR of those
two.

4. Budc 4: dién timg dong (bang bén dudi), roi so cot E véi cot E2.
Step 4: fill each row (the table below), then compare column E with column E2.

BAI VIET MAU / MODEL WRITING — Béng chén trj cia E ¢6 3 dong bang 1: p=0, q =
LLr=0;p=1,9q=0,r=0;p=1,q=1,r=0. Cébad(‘)ngdéucér=0, nghia 1a robot chi
dirng don khi khong & gan tram sac, va trong lic d6 phai c6 it nhat mot trong hai diéu: pin
yéu hodc binh day. Cot E2 tring vé6i cot E & ca 8 dong. Vi vay hai biéu thirc twong duong.
Pay 13 quy tic phan phdi cia AND qua OR, gidng phép nhan phan phdi qua phép cong: (p
OR q) AND NOT r bang (p AND NOT r) OR (q AND NOT r).

The truth table of E has 3 rows equalto 1: p=0,q=1,r=0,p=1,q=0,r=0;,p=1,q=1,r=0.
All three have r = 0, meaning the robot stops cleaning only when it is not near the charging station,
and at that moment at least one of two things holds: battery low or bin full. Column E2 matches
column E on all 8 rows. So the two expressions are equivalent. This is the distributive rule of AND
over OR, like multiplication distributing over addition: (p OR q) AND NOT r equals (p AND NOT r)

OR (g AND NOTr). W
0 0 0 0 1 0 0 0 0

0 0 1 0 0 0 0 0 0
0 1 0 1 1 1 0 1 1
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0 1 1 1 0 0 0 0 0

1 0 0 1 1 1 1 0 1
1 0 1 1 0 0 0 0 0
1 1 0 1 1 1 1 1 1
1 1 1 1 0 0 0 0 0

Hai cot E va E2 giéng nhau timg dong mot, va ca hai bang 1 ding & ba dong c¢6 r = 0
cung véi p hodc q bang 1.

Columns E and E2 are identical row by row, and both equal 1 on exactly the three rows with r =
0 and p or q equal to 1.

NHAN XET / REMARK — Hai biéu thirc chi twong duong khi hai cot két qua gidng nhau &
moi dong. Chi can mot dong khéc 1a chung khac nhau, nén khong duoc dimg sém sau vai
dong gidng.

Two expressions are equivalent only if their result columns agree on every row. A single differing row
makes them different, so do not stop early after a few matching rows.

LOI HAY GAP / COMMON MISTAKE — Nhim OR vé&i XOR khi dé viét “hogc”. Trong
dé 16gic, OR van dung khi ca hai cing ding. Chi dé noi rd “mdt trong hai, khong ca hai” méi
la XOR.

Confusing OR with XOR when the question says “or”. In a logic question OR is still true when both
hold. Only a question saying “one of the two, not both” means XOR.

PHAI THUQC / MEMORISE — AND dung khi ca hai dung. OR sai khi cé hai sai. XOR
dung khi hai gia trj khac nhau. NOT déo gia tri. Ba bién c6 8 dong, thir tw dém 000 dén 111.
AND is true when both are true. OR is false when both are false. XOR is true when the two values
differ. NOT flips the value. Three variables give 8 rows, counted 000 to 111.

Bang chién lwge: nhin diu hi€u, chon cach lam - Strategy table: read the sign, choose the
method

Diu hi¢u trong dé Cach lam Vidu
Sign in the question Approach Example

Pém béc trén thang B, KB, MB, GB,
TB rdi nhan hodc chia 1024 mdi bac
Count steps on the ladder B, KB, MB, GB,

Cho dung luong ¢ don vi nay,

hoi don vi khac 1,5 GBra MB: 1,5 x

Asizei i1 d i 1024

size in one unit, asked in TB, then multiply or divide by 1024 per
another

step

C6 cé chit b nho va B hoa, Nhan dung lugng véi 8 roi chia cho
hoi thoi gian tai tdc do 600 MB, 40 Mb/s: 4.800
Both small b and capital B, Multiply the size by 8, then divide by the 140
asking download time speed
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Diu hi¢u trong dé

Sign in the question

Cach lam
Approach

Vi du
Example

Hoi s6 byte ciia mot cau tiéng
Viét

Byte count of a Vietnamese
sentence

“Poi sang nhi phan”, “du 8
bit”
“Convert to binary”, “8 bits”

86 4m, néu ma thuén, bu 1,
bu 2

A negative number, naming the
three codes

Cong hoac nhan hai s6 nhi
phan

Add or multiply two binary
numbers

Biéu thuc c6 p,q, r va AND,
OR, NOT

An expression with p, q, r and
AND, OR, NOT

Pém ki tu, cong thém byte cho chir c6
dau
Count characters, add bytes for accented

Hoc gioi Tin: 12 ki tu,
16 byte

letters

Chia lién tiép cho 2, doc du tur dudi
1én, thém 0 bén trai
Divide repeatedly by 2, read remainders

94 =01011110
upward, pad zeros on the left

M3 s6 duong, roi doi bit diu, hodc dao
bit, hodc dao bit cong 1
The positive code, then set the sign bit, or

~45=11010011 (bu 2)

flip bits, or flip and add 1

Viét thang cot, ké dong nhd; nhan thi
ch.ep va dich trai roi cong 1011 % 110 = 1000010
Align columns, rule a carry row, for

multiplication copy, shift left, then add

Lap bang 2 dong, mdi biéu thirc con
mot cot
Build a 2"-row table, one column per sub-

(p OR q) AND NOT r

expression

Pé ¢6 dau hiéu nao thi 1am theo cach & cot gitra. Mdi vi du & cot phai di dugc giai trong
chuong, nén ban tra lai dugc 101 giai.

When a question shows a sign, follow the method in the middle column. Each example in the
right column was worked earlier in the chapter, so you can look up its solution.

Bang tom tat kién thicc — Summary of knowledge

Kiém nhanh
Quick check

Quy tac can nhé
Rule to remember

N¢i dung

Topic

1 byte = 8 bit; mdi bac hon kém 1024 1an
1 byte = 8 bits, each level differs by 1024

Byte va don vi

Byte and units 1 KB=1024 B

ASCII 7 bit c6 128 ma, md rong 8 bit c6 256 ma;

Bang ma UTEF-8 tu.l den 4 byte . A =65 = 01000001
Character sets ASCII 7-bit has 128 codes, extended 8-bit has 256,
UTF-8 uses [ to 4 bytes
Heé nhi phan n bit c6 2n gia tri; 8 bit khong diu tir 0 dén 255 08 = 56
Binary n bits give 2" values, 8 unsigned bits run 0 to 255
S6 4am Bu 1 1a dao bit; bu 2 labu 1 cong 1 —45:11010010,

Negative numbers 1’s complement flips bits; 2’s complement adds 1 11010011
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Kiém nhanh
Topic Rule to remember Quick check

Noi dung Quy tic cin nhé

Cong nhi phan 1 +1=10: ghi 0, nh¢ 1
C 1 + =
Binary addition 1+ 1=10:write 0, carry 1 1011+ 0111 =10010
1 la Bung, 0 1a Sai; AND, OR, XOR, NOT; n
Log.lc b1§n co2n @ng 1 XOR 1=0
Logic 1 is True, 0 is False; AND, OR, XOR, NOT; n

variables give 2" rows

Cot trai liét ké sdu nhom kién thirc cua chuong. Hoc cdt gitra trude, roi dung cdt phai dé
tu th.

The left column lists the chapter’s six groups of knowledge. Learn the middle column first, then
use the right column to test yourself.

Giai thich ngin
Short definition

Thuit ngir Tiéng Anh

Term (Vietnamese) English

tat ca nhimg gi mang lai hiéu biét cho con

Thong tin Information nguoi

Dir liéu

Bit

Byte

Thiét bi sb

Kiéu dir liéu

Béng ma

ASCII

Unicode

UTEF-8

H¢ nhi phan

Data

Bit

Byte

Digital device

Data type

Character set

ASCII

Unicode

UTEF-8

Binary system

everything that gives people understanding

thong tin da dwa vao may tinh dé may xu i
information put into a computer for processing

mot chit 6 nhi phén, 0 hodc 1
one binary digit, 0 or 1

don vi gdbm 8 bit
a unit of 8 bits

thiét bi lam viéc véi thong tin sb
a device working with digital information

nhom dit liéu c¢6 cing cach biéu dién va
phép xur li

a group of data sharing a representation and
operations

danh sach ki tu va ma cua chiing
a list of characters and their codes

bang ma chuan cia My, 7 bit hoic 8 bit
the American standard code, 7-bit or 8-bit

bang ma chung cho moi ngon ngl
one code set for all languages

cach ma hoa Unicode dai 1 dén 4 byte
a Unicode encoding of 1 to 4 bytes

hé dém co sb 2, chi dung O va 1
base-2 counting using only 0 and 1
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Thuéat ngir Tiéng Anh Giai thich ngin
Term (Vietnamese) English Short definition

ma bu | cong thém 1

Mai bu 2 2’ 1 t
adu S compiemen the 1’s complement plus 1

Ménh dé Proposition khang dinh hoa? ding hqac sai
a statement that is true or false

Gi trj chan 1i Truth value Bl o Sl il 18 1l o 0
True or False, written 1 or 0

Phép toan 16gic Logical operation AND, OR, XOR, NOT

P & gicatop AND, OR, XOR, NOT
o 1ne ké 2 g9 0 B2 /8 o o of
B @i (o] Truth table bang két qua vdi moi gia tri cta cac bién

a table of results for all values of the variables

1.7. Dé tw luyén — Practice questions
Mirc 1 — Hoc sinh gioi cf'lp tinh — Level 1 - Provincial gifted-student contest

Pé 1.1 / Question 1.1 — Cau lac bd anh cua 16p quay céc clip, mdi clip ning 180 MB, luu vao
mot thé nhé 32 GB con trong. (a) Thé chira duge tdi da bao nhiéu clip nguyén ven va con
trbng bao nhiéu MB? (b) Tai mét clip qua dudng truyén 24 Mb/s mét bao nhiéu gidy? (c) Tai
lién tiép 5 clip nhu thé mat may phut? Thang diém: y a 1,5; ¥ b 1,5; y ¢ 1,0. Tong 4,0 diém.
The class photography club films clips of 180 MB each and saves them to an empty 32 GB memory
card. (a) How many whole clips fit at most, and how many MB are left? (b) How many seconds does it
take to download one clip over a 24 Mb/s line? (c) How many minutes to download 5 such clips one
after another? Marking: part a 1.5; part b 1.5; part ¢ 1.0. Total 4.0 marks.

Pé 1.2 / Question 1.2 — H so mot the thur vién luu sau trudng: sb thé 00417; ho tén “Mai Thi
Anh”; sb sach dang muon 3; tién phat 12,5 (nghin déng); da gia han (c6 hodc khong); anh thé.
(a) Chon kiéu dit lidu cho ting trudng. (b) Vi sao sb thé nén luu 1a vin ban? (c) Ho tén chiém
bao nhiéu byte trong UTF-8, gdm ca hai ddu cach? (d) S6 “3” trong truong sd sach muon 1a
dir liéu hay thong tin, va khi nao né mang thong tin sai? Thang diém: a 1,5:b0,5; ¢ 1,0; d 1,0.
Téng 4,0 diém.

A library card record stores six fields: card number 00417, full name “Mai Thi Anh”; books on loan
3, fine 12.5 (thousand dong); renewed (ves or no), card photo. (a) Choose a data type for each field.
(b) Why should the card number be stored as text? (c) How many bytes does the full name take in
UTF-8, spaces included? (d) Is the “3” in the books-on-loan field data or information, and when does
it carry wrong information? Marking: a 1.5; b 0.5; ¢ 1.0, d 1.0. Total 4.0 marks.

Mirc 2 — Hoc sinh gioi quéc gia — Level 2 — National gifted-student contest

Pé 1.3 / Question 1.3 — Dung 8 bit. (a) Pdi 173 sang nhij phan. (b) P6i 01011100 sang thap
phan. (c) Viét =57 theo ma thusn, ma bu 1 va ma bu 2. (d) Cong 57 véi ma bu 2 caa —57 biang
phép cong nhi phan va cho biét két qua khi 6 nh¢ chi co6 8 bit. Thang diém:a 1,0;b0,5; ¢ 1,5;
d 1,0. Tong 4,0 diém.

Use 8 bits. (a) Convert 173 to binary. (b) Convert 01011100: to decimal. (c) Write —57 in sign-
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magnitude, 1’s complement and 2’s complement. (d) Add 57 to the 2’s complement of —57 by binary
addition and state the result when the cell has only 8 bits. Marking: a 1.0, b 0.5; ¢ 1.5; d 1.0. Total 4.0
marks.

Pé 1.4 / Question 1.4 — (a) Tinh 111012+ 101112. (b) Tinh 101102 % 1012. (c) T két qua cau
b, viét nhanh 101102 x 10102 ma khong nhan lai. (d) Hai s6 150 va 140 déu du trong 1 byte,
nhung tong cua chiing c6 di trong 1 byte khong? Giai thich bang nhi phan. Thang diém: a
1,0;b 1,5; ¢ 0,5; d 1,0. Tong 4,0 diém.

(a) Calculate 11101: + 10111-. (b) Calculate 10110 x 101>. (c) From the result of part b, write
10110: x 1010 quickly without multiplying again. (d) The numbers 150 and 140 each fit in 1 byte, but
does their sum fit in 1 byte? Explain in binary. Marking: a 1.0, b 1.5; ¢ 0.5, d 1.0. Total 4.0 marks.

Mirc 3 — Chuyén sau: 1ap trinh va dw an - Level 3 — Advanced: programming and projects

Pé 1.5/ Question 1.5 — Hé thdng bao dong ctia mot cin phong ¢ ba cam bién: ¢ (cira dang
mo), n (nhi¢t dd cao), p (cd nguoi trong phong). Chudng kéu khi (¢ AND NOT p) OR (n
AND NOT c). (a) Lap bang chan tri du 8 dong. (b) C6 bao nhiéu dong lam chuong kéu? Néu
mot tinh hubng doi thudng ing véi mot dong. (c) Dung bang chan tri chimg minh NOT (¢
OR p) twong dwong véi (NOT ¢) AND (NOT p). (d) Khi viét biéu thirc & ciu a bang Python,
vi sao can gilr du céc dau ngoac? Thang diém: a2,0;b1,0;¢ 1,5:d 0,5. Téng 5,0 diém.

A room alarm system has three sensors. ¢ (door open), n (high temperature), p (someone in the room).
The bell rings when (¢ AND NOT p) OR (n AND NOT c). (a) Build the full §-row truth table. (b) How
many rows make the bell ring? Give an everyday situation matching one row. (c) Use a truth table to
prove NOT (c OR p) is equivalent to (NOT ¢) AND (NOT p). (d) When writing the expression of part a
in Python, why must all the brackets be kept? Marking: a 2.0, b 1.0; ¢ 1.5; d 0.5. Total 5.0 marks.

Pé 1.6 / Question 1.6 — Mot nha truong can ma nhj phan d¢ dai ¢ dinh dé danh dau 45 loai
sach. Ngoai ra mdi phong hoc ¢6 mi gdm tang (tir 1 dén 5) va sé phong trong tang (tir 1 dén
12). (a) Can t6i thiéu bao nhiéu bit dé ma 45 loai sach? Giai thich. (b) So sanh hai phuong an
mi phong: phuong an A tach ting va phong thanh hai truong; phuong an B danh s6 chung 60
phong bat dau tir 0. Mdi phuong an dung bao nhiéu bit va wu nhugc diém gi? (¢) Viét ma
phong 9 cua tAng 4 theo ca hai phuwong an. (d) Viét chuwong trinh Python in hai ma d6. Thang
diém: a 1,0;b 1,5; ¢ 1,5: d 1,0. Téng 5,0 diém.

A school needs fixed-length binary codes to label 45 kinds of book. Each classroom also has a code
made of the floor (1 to 5) and the room number on that floor (1 to 12). (a) What is the minimum
number of bits to code 45 kinds of book? Explain. (b) Compare two schemes for room codes: scheme
A splits floor and room into two fields; scheme B numbers all 60 rooms together starting from 0. How
many bits does each use and what are the pros and cons? (c) Write the code of room 9 on floor 4 in
both schemes. (d) Write a Python program that prints both codes. Marking: a 1.0; b 1.5; ¢ 1.5, d 1.0.
Total 5.0 marks.

1.8. Pap an va huéng din cham bai tu luyén — Answers and marking guide

Pé 1.1 — Question 1.1

Phén tich: d& cho thé nhd & GB, clip & MB, nén dua vé MB. Téc do & Mb/s (b nho), clip
& MB (B hoa), nén ddi clip sang Mb bang cach nhan 8.

Analysis: the card is in GB and the clip in MB, so bring both to MB. The speed is in Mb/s (small
b) and the clip in MB (capital B), so convert the clip to Mb by multiplying by 8.
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1.Ya(l,5 diém). 32 GB =32 %1024 =32.768 MB (0,5 diém). 32.768 : 180 =
182,04..., nén chira dugc 182 clip (0,5 diém). 182 x 180 = 32.760 MB da dung, con
trong 32.768 — 32.760 = 8 MB (0,5 diém).
Part a (1.5 marks). 32 GB = 32 x 1024 = 32,768 MB (0.5 marks). 32,768 : 180 = 182.04...,
so 182 clips fit (0.5 marks). 182 x 180 = 32,760 MB used, leaving 32,768 — 32,760 = 8§ MB
(0.5 marks).

2.Yb (1,5 diém). 180 MB x 8 = 1.440 Mb (0,75 diém). 1.440 : 24 = 60 giay (0,75
diém). Kiém tra: 24 Mb/s 1a 3 MB mdi gidy, 180 : 3 = 60.
Part b (1.5 marks). 180 MB x 8 = 1,440 Mb (0.75 marks). 1,440 : 24 = 60 seconds (0.75
marks). Check: 24 Mb/s is 3 MB per second, and 180 : 3 = 60.

3.Y ¢ (1,0 diém). 5 x 60 = 300 gidy = 5 phut.
Part ¢ (1.0 mark). 5 x 60 = 300 seconds = 5 minutes.

BAI VIET MAU / MODEL WRITING — Thé nhé 32 GB bang 32.768 MB. M&di clip ning
180 MB nén thé chtra duge 182 clip, ding hét 32.760 MB va con trong 8 MB, khong du cho
clip thir 183. Téc d6 24 Mb/s do theo bit trong khi clip do theo byte, nén clip 180 MB twong
g 1.440 Mb. Tai mat 60 gidy, va nam clip mat 300 gidy, tirc 5 phit.

The 32 GB card equals 32,768 MB. Each clip is 180 MB, so the card holds 182 clips, using 32,760
MB and leaving 8 MB, not enough for a 183rd clip. The speed of 24 Mb/s is measured in bits while the
clip is measured in bytes, so a 180 MB clip corresponds to 1,440 Mb. The download takes 60 seconds,

and five clips take 300 seconds, that is 5 minutes. W

Pé1.2 - Question 1.2

Phan tich: y a hoi phén loai, y b hoi 1i do dung phép thir “cong cé nghia khong”, y ¢ hoi
dém byte nén phai dém ki ty rdi cong thém cho chit c6 ddu, ¥ d héi tinh toan ven.
Analysis: part a asks for classification, part b for the reason using the “does adding make

sense” test, part c is a byte count so count characters and add for accented letters, part d is
about integrity.

1. Y a (1,5 diém, mdi trudng 0,25 diém): s6 thé 13 vin ban; ho tén 1a van ban; sd sach
muon 13 sb nguyén; tién phat 1a sb thuc; da gia han 13 16gic; anh thé 1a hinh anh.
Part a (1.5 marks, 0.25 per field): card number is text; full name is text; books on loan is an
integer, fine is a real number, renewed is logical; card photo is an image.

2.Y b (0,5 diém): khong ai cong hai s6 thé voi nhau, va chit s 0 & dau phai duoc giir
nguyén. S6 00417 luu nhu s6 s& thanh 417 va doi mét sb the.
Part b (0.5 marks): nobody adds two card numbers, and the leading zeros must be kept.
00417 stored as a number would become 417 and change the card number.

3.Y ¢ (1,0 diém): “Mai Thi Anh” c¢6 11 ki ty. Chit i chiém 3 byte, chir A chiém 2 byte, 9
ki tu con lai mdi ki ty 1 byte. Tong 3 + 2 + 9 = 14 byte.
Part ¢ (1.0 mark): “Mai Thi Anh” has 11 characters. i takes 3 bytes, A takes 2 bytes, and the
other 9 characters take 1 byte each. Total 3 + 2 + 9 = 14 bytes.

ten = "Mai Thi Anh"
print (len (ten))
print (len(ten.encode ("utf-8")))

Két qua:
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Output:

11
14
4.Y d (1,0 diém): s6 3 1a di liéu. Thong tin 1 “ban doc dang muon 3 cudn”. Néu hd so

khong ghi s6 3 dém cho thé nao, hoic khong ghi sach di tra hay chua, thi con s6
khong da dir li€u va thong tin co thé sai hodc khong xac dinh duoc.
Part d (1.0 mark): the number 3 is data. The information is “the reader has 3 books on
loan”. If the record does not say which card the 3 counts for, or whether books were
returned, the number lacks data and the information may be wrong or undetermined.

BAI VIET MAU / MODEL WRITING — S6 thé 00417 phai Iuu dang vin ban vi s6 thé chi
dung dé nhan dién, khong dung dé tinh toan, va chit s6 0 dimg dau 13 mot phan cua ma. Néu
coi 1a s6, may bo cac s6 0 ddu va hai thé 00417 va 417 bi 13n thanh mot.

The card number 00417 must be stored as text because it only identifies and is never used in
calculation, and the leading zeros are part of the code. Treated as a number, the machine drops the

leading zeros and the cards 00417 and 417 are confused as one. B

Pé 1.3 — Question 1.3
Phén tich: ¥ a va b 14 hai chiéu ddi co s6, mdi chiéu kiém bang chiéu kia. Y ¢ bat dau tir
ma cia 57. Y d kiém tra tinh chat cia ma bu 2.

Analysis: parts a and b are the two conversion directions, each checked by the other. Part c
starts from the code of 57. Part d tests the property of 2’s complement.

1.Ya(l,0 diém). Chia lién tiép cho 2: 173 chia 2 duoc 86 du 1; 86 chia 2 dugc 43 du 0;
43 chia 2 dugc 21 du 1; 21 chia 2 dugce 10 du 1; 10 chia 2 dugc 5 du 0; 5 chia 2 duoc
2 du 1; 2 chia 2 dugc 1 du 0; 1 chia 2 duoc 0 du 1. Poc du tir dudi 1én: 10101101.
Kiém tra: 128 +32+8 +4 +1=173.
Part a (1.0 mark). Repeated division by 2: 173 divided by 2 is 86 remainder 1; 86 gives 43
remainder 0; 43 gives 21 remainder 1; 21 gives 10 remainder 1; 10 gives 5 remainder 0; 5

gives 2 remainder 1; 2 gives I remainder 0; I gives 0 remainder 1. Reading the remainders
from the bottom: 10101101. Check: 128 +32+8 +4 +1=173.

2.Y b (0,5 diém). Cac chir s6 1 & vi tri 6, 4, 3, 2 ing véi 64, 16, 8, 4. Tong 64 + 16 + 8
+4=92.
Part b (0.5 marks). The digits 1 are at positions 6, 4, 3, 2, worth 64, 16, 8, 4. The total is 64
+16+8+4=92

3.Y ¢ (1,5 diém). 57=32+16+8+1=00111001 (0,5 diém). M4 thuan ctia —57:
10111001 (0,5 diém). Mabu 1: 11000110 (0,25 diém). Ma bu 2: 11000111 (0,25
diém).
Part c (1.5 marks). 57 =32+ 16 +8 + 1 =00111001 (0.5 marks). Sign-magnitude of —57:
10111001 (0.5 marks). 1’s complement: 11000110 (0.25 marks). 2’s complement: 11000111
(0.25 marks).

4.Y d (1,0 diém). 00111001 + 11000111 = 100000000, c6 9 chit s6. O nhé chi co 8 bit
nén gitr 8 bit bén phai: 00000000, tirc 57 + (—57) = 0.
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Partd (1.0 mark). 00111001 + 11000111 = 100000000, with 9 digits. The cell has only 8
bits, so keep the right-hand 8: 00000000, that is 57 + (—=57) = 0.

n = 57

print (format
print (format
print (format
print (format

n, "08b"))

255 - n, "08b"))

256 - n, "08b"))

int ("00111001", 2) + int("11000111", 2), "b"))

Két qua:

Output:
00111001
11000110

11000111
100000000

BAI VIET MAU / MODEL WRITING — S6 57 viét bang 8 bit 13 00111001. M3 thuan cua
57 chi d6i bit dau, thanh 10111001. Ma bu 1 ddo moi bit, thanh 11000110. Ma bu 2 cong
thém 1 vao ma bu 1, thanh 11000111. Cong 57 véi ma bu 2 ciia —57 cho 100000000. Két qua
¢6 9 chit s§, nhung 6 nhé chi giit 8 bit, nén phan con lai 1 00000000. Pung 13 57 cong —57
bang 0, va d6 1a 1i do ma bu 2 hgp dé may lam phép cong véi s6 am.

The number 57 in 8 bits is 00111001. The sign-magnitude code of —57 only changes the sign bit,
giving 10111001. The 1’s complement flips every bit, giving 11000110. The 2’s complement adds 1 to
the 1’s complement, giving 11000111. Adding 57 to the 2’s complement of =57 gives 100000000. The
result has 9 digits, but the cell keeps only 8 bits, so what remains is 00000000. Indeed 57 plus —57 is

0, and that is why 2’s complement suits a machine doing addition with negative numbers. B

Pé1.4 - Question 1.4

Phén tich: ca bbn y kiém tra duoc bang thap phan. Y ¢ dung nhan xét nhan véi 102 chi
thém mot s6 0. Y d 1a cau vé gi6i han ciia mot byte.

Analysis: all four parts can be checked in decimal. Part c uses the remark that multiplying by 10:
just appends a zero. Part d is about the limit of one byte.

1.Y a(1,0 diém). Cot0:1+1=10,ghi0nh6é 1. Cot1: 0+ 1+ 1 =10, ghi 0 nh¢ 1. Cot
2:1+1+1=11,ghi I nh6 1. Cot3: 1 +0+1=10,ghiOnhd 1.Cot4: 1 +1+1=
11, ghi 1 nhé 1. Con nhé 1 nén ghi thém 1. Két qua 110100. Kiém tra: 29 +23 =52 =
32+16+4.

Part a (1.0 mark). Column 0: 1 + 1 = 10, write 0 carry 1. Column 1: 0 + 1 + 1 = 10, write ()
carry 1. Column 2: 1 + 1 + 1 =11, write I carry 1. Column 3: 1 + 0 + 1 = 10, write 0 carry
1. Column 4: 1 + 1+ 1=11, write I carry 1. A carry is left, so write an extra 1. Result
110100. Check: 29 +23 =52 =32+ 16 + 4.

2.Y b (1,5 diém). Chir s6 cudi 1: chép 10110. Chir s gitta 0: dong toan s6 0. Chit s6
dau 1: chép 10110 dich hai chd, duge 1011000. Cong 10110 + 0 + 1011000 =
1101110. Kiém tra: 22 x 5=110=64 + 32 + 8 + 4 + 2.

Part b (1.5 marks). Last digit 1: copy 10110. Middle digit 0: a row of zeros. First digit 1:
copy 10110 shifted two places to get 1011000. Add 10110 + 0 + 1011000 = 1101110.
Check: 22 x5=110=64 +32+8+4+ 2.

3.Y ¢ (0,5 diém). 10102 = 1012 x 102, nén két qua bang 1101110 thém mot s6 0 bén
phai: 11011100. Kiém tra: 22 x 10 = 220.
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Part ¢ (0.5 marks). 10102 = 101> % 102, so the result is 1101110 with a zero appended on the
right: 11011100. Check: 22 x 10 = 220.

4.Y d (1,0 diém). 150 = 10010110, 140 = 10001100. Téng 290 = 100100010, c6 9 chir
sO. Mot byte co 8 bit, ghi tdi da 255, nén tong 290 khong du trong 1 byte, phai ding 2
byte.

Partd (1.0 mark). 150 = 10010110, 140 = 10001100. The sum 290 = 100100010 has 9
digits. One byte has 8 bits and holds at most 255, so 290 does not fit in 1 byte; 2 bytes are
needed.

print (format (int ("11101", 2) + int("10111", 2), "b"))

print (format (int ("10110", 2) * int("101", 2), "b"))
print (format (150 + 140, "b"))

Két qua:
Output:

110100
1101110
100100010

BAI VIET MAU / MODEL WRITING - Hai s 150 va 140 déu nhé hon 256 nén méi s6
vira mot byte, lan luot 1a 10010110 va 10001100. Téng ctia ching 1a 290. Mot byte chi ghi
dugce tir 0 dén 255, trong khi 290 viét bang nhi phan 1a 100100010, c6 chin chit sd. Vi vay két
qua can hai byte: hai s6 hang vira mét byte van c6 thé cho tong khong vira.

The numbers 150 and 140 are both below 256, so each fits one byte, as 10010110 and 10001100.
Their sum is 290. One byte holds only 0 to 255, while 290 in binary is 100100010, with nine digits. So
the result needs two bytes. Two addends that fit one byte can still give a sum that does not. B

Pé 1.5 — Question 1.5
Phén tich: ba bién nén bang c6 8 dong. Y ¢ 1a mot biéu thirc hai bién, 4 dong. Y d nhic
quy tic Python tinh and truéc or.

Analysis: three variables give an 8-row table. Part c is a two-variable expression, 4 rows. Part d
recalls the Python rule that and is evaluated before or.

1. Y a (2,0 diém): bang sinh bang chuong trinh bén dudi, mdi dong 14 ¢, n, p rdi két qua
(1 1a chudng kéu). Mdi dong dung 0,25 diém.
Part a (2.0 marks): the table is produced by the program below; each line is c, n, p and then
the result (1 means the bell rings). Each correct row earns (.25 marks.
for ¢ in (0, 1):
for n in (0, 1):
for p in (0, 1):
chuong = (¢ and not p) or (n and not c)
print(c, n, p, int (chuong))
Két qua:
Output:
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2.Y b (1,0 diém): bén dong 1am chudng kéu: (c, n, p) = (0, 1, 0), (0, 1, 1), (1, 0, 0), (1, 1,
0). Vi du dong (1, 0, 0): ctra m@, nhiét d binh thuong, khong c6 ngudi, tuc c6 ngudi
la vao lac phong tréng nén chudng kéu.

Part b (1.0 mark): four rows make the bell ring: (c, n, p) = (0, 1, 0), (0, 1, 1), (1, 0, 0), (1, 1,
0). For example the row (1, 0, 0): door open, normal temperature, nobody inside, so an
intruder enters an empty room and the bell rings.

3.Yc (L5 diém): 1ap bang (c, p, ¢ OR p, NOT (¢ OR p), NOT ¢, NOT p, (NOT ¢) AND
(NOT p)). Dong 00: 0, 1,1,1,1.Dong 0 1: 1,0, 1,0, 0. Dong 1 0: 1, 0, 0, 1, 0. Dong
11:1,0,0,0,0. Hai c6t NOT (c OR p) va (NOT c) AND (NOT p) lan luotla 1, 0, 0,
Oval,0,0,0, giéng nhau ¢ ca 4 dong nén hai biéu thuc tuong duong.
Part ¢ (1.5 marks): build the table (c, p, c OR p, NOT (c OR p), NOT ¢, NOT p, (NOT c)
AND (NOT p)). Row 00: 0, 1, 1,1, 1. Row01:1,0,1,0,0.Row10:1,0,0,1,0. Row I I:
1,0, 0,0, 0. The columns NOT (c OR p) and (NOT c) AND (NOT p) are 1, 0, 0, 0 and 1, 0, 0,
0, identical on all 4 rows, so the expressions are equivalent.

4.Y d (0,5 diém): Python tinh and trude or, nén bo ngoic c6 thé doi thir ty tinh va doi
két qua (xem chuong trinh & muc 1.6). Giir ngoic thi thir tu 16 rang.
Part d (0.5 marks): Python evaluates and before or, so dropping brackets can change the

order and the result (see the program in section 1.6). Keeping brackets makes the order
clear.

BAI VIET MAU / MODEL WRITING — Chudng kéu & bén trong tdm dong ciia bang chan
tri. Truong hop cira mé va khong c6 nguoi luén 1am chudng kéu, du nhiét do thé nao, con
truong hop ctra dong thi chudng chi kéu khi nhi¢t 46 cao. Dong ctra mo, c6 nguoi, nhi¢t do
binh thuong cho chudéng im: ngudi trong phong mé cura khong phai 1a bao dong.

The bell rings on four of the eight rows of the truth table. A door open with nobody inside always
rings the bell, whatever the temperature, while with the door closed the bell rings only if the
temperature is high. The row with the door open, someone inside and normal temperature leaves the

bell silent: a person in the room opening the door is not an alarm. B

Pé 1.6 — Question 1.6

Phén tich: n bit ¢6 2° m3, nén can tim n nho nhét sao cho 2" khong nhé hon sé ddi tuong.
Phuong an A dung truong riéng cho timg thong tin, phuong an B gdp thanh mot sb tha
tu.

Analysis: n bits give 2" codes, so find the smallest n with 2" not below the number of objects.

Scheme A gives each piece of information its own field; scheme B merges them into one
sequence number.

1. Y a (1,0 diém): 2% = 32 nhé hon 45, con 26 = 64 khong nho hon 45, nén can ti thiéu 6
bit. Con du 64 — 45 = 19 ma chua dung.
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Part a (1.0 mark): 2° = 32 is below 45, while 2° = 64 is not below 45, so at least 6 bits are
needed. There are 64 — 45 = 19 unused codes lefi.

2.Y b (1,5 diém): phuong an A can 3 bit cho ting (dén 5 tang, vi 22 = 4 chua du) va 4
bit cho phong (dén 12 phong, vi 2* = 8 chua du), tong 7 bit. Uu diém: doc ra tang va
phong ngay tir cac nhom bit. Phuong 4n B ¢an 6 bit vi 60 phong khong vuot qua 64,
tiét kiém 1 bit, nhung mudn biét ting va phong phai chia va liy du cho 12.

Part b (1.5 marks): scheme A needs 3 bits for the floor (up to 5 floors, since 2? = 4 is not
enough) and 4 bits for the room (up to 12 rooms, since 2° = § is not enough), 7 bits in all. Its
advantage: floor and room can be read straight from the bit groups. Scheme B needs 6 bits

because 60 rooms do not exceed 64, saving 1 bit, but to find the floor and room one must
divide and take the remainder by 12.

3.Yc (1,5 diém): phuong an A: téng 41a 100, phong 9 1a 1001, ma 1001001 (0,75
diém). Phuwong an B: s6 thir tu (4 — 1) x 12+ (9 — 1) =44 = 101100 (0,75 diém).
Part ¢ (1.5 marks): scheme A: floor 4 is 100, room 9 is 1001, code 1001001 (0.75 marks).
Scheme B: sequence number (4 — 1) x 12 + (9 — 1) =44 = 101100 (0.75 marks).

tang = 4
phong = 9
a = format (tang, "03b") + format (phong, "04b")
b = format((tang - 1) * 12 + (phong - 1), "06b")
print (a)
print (b)
Két qua:
Output:

1001001
101100

BAI VIET MAU / MODEL WRITING - Ba bit cho ting ghi duoc tdi da 8 gia tri, bbn bit
cho phong ghi dugc 16 gia tri. Phuong 4n A vi thé da cho 5 tang, 12 phong nhung dé du
nhiéu ma tréng. Phuong an B dung 6 bit cho 60 phong, gon hon mét bit. V&i ma 1001001,
ngudi doc tach ngay ting 100 va phong 1001. Véi ma 101100 phai doi ra sé 44 rdi chia cho
12 méi biét ting va phong. Néu truong thém tang, phuong an A chi can thém bit & truong
tang, con phuong an B phai d4nh s6 lai toan bo.

Three bits for the floor hold at most 8 values, and four bits for the room hold 16. Scheme A therefore
covers 5 floors and 12 rooms but leaves many spare codes. Scheme B uses 6 bits for 60 rooms, one bit
shorter. With the code 1001001 a reader splits off floor 100 and room 1001 at once. With the code
101100 one must convert to 44 and divide by 12 to find the floor and room. If the school adds floors,

scheme A only needs more bits in the floor field, while scheme B must renumber everything. B
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Chuong 2. Dir liéu Am thanh, hinh anh va thiét bi s6 — Chaprer 2.

Sound and image data, digital devices

Muc tiéu chwong — Chapter objectives

« Nhén ra mot thiét bi c6 phai thiét bi thong minh hay khong va néi duge vai tro ciia tin
hoc véi xa hoi béng vi du cu thé.
Tell whether a device is a smart device and describe the role of informatics in society with
concrete examples.

« Giai thich dugc cach sé hoa am thanh: 14y mau, chon thang gid tri mau, ghi ddy sd.
Explain how sound is digitised: sampling, choosing a value scale, recording a list of
numbers.

« Tinh duoc dung lugng tép 4m thanh chua nén tir s6 mau mdi gidy, s6 bit mdi mau, sb
kénh va thoi gian.
Work out the size of an uncompressed sound file from samples per second, bits per sample,
channels and time.

¢ Tinh dugc dung lugng anh chua nén tir kich thudc anh va do sau mau, roi ddi ding
sang KB, MB, GB.
Work out the size of an uncompressed image from its pixel size and colour depth, then
convert correctly to KB, MB, GB.

* Dung thiét bi s6 c4 nhan dé luu, chép, chia sé t¢p va biét udc lugng t&p d6 nang bao
nhiéu.
Use a personal digital device to store, copy and share files, and estimate how large those
files are.

2.1. Thiét bi thong minh va Internet van vt — Smart devices and the Internet of
Things

Pén hanh lang bat khi ban budc ti, tat khi ban di qua. Bong dén d6 tu lam viéc theo quy
tac ai do d3 cai sdn. Néu n6 con bao dugc 1én dién thoai cla bao vé 1a dén da chay hay
chua, thi n6 dang Iam mdt viéc nira: néi chuyén voi thiét bi khac.

A corridor light switches on as you step towards it and off after you pass. It follows a rule

someone installed in advance. If it can also tell the guard’s phone whether the lamp has burnt
out, it is doing one more thing: talking to another device.

KHAI NIEM 2.1 (Thiét bi théng minh) / CONCEPT 2.1 (Smart device) — Thiét bi thong
minh 13 thiét bi dién tir tu chu lam viéc & mot mirc nhéat dinh nho phin mém diéu khién cai
san, tu thich tng v6i hoan canh va két nbi duoc voi thiét bj khac dé trao d6i dit liéu. Thuong
gip nhat 1a dién thoai théng minh va may tinh bang.

A smart device is an electronic device that works on its own to some extent through pre-installed
control software, adapts to its surroundings and connects to other devices to exchange data. The most

common are smartphones and tablets.

Mot s6 thiét bi thong minh con “bat chudce” cach lam viéc hodc cach nghi ciia con nguoi
¢ muc d¢ con han ché. Vi du: ngudi may hiéu va ndi chuyén bang ngoén ngir tur nhién, xe
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tu hanh doan trudc nguy co va cham dé giam toc. Nhirng kha ning d6 goi chung 1a tri tué
nhan tao (AL viét tit ctia Artificial Intelligence).

Some smart devices also ‘imitate’ how people act or think, in a limited way. For example, a
robot understands and speaks natural language, and a self-driving car predicts a possible
collision and slows down. These abilities are called artificial intelligence (Al).

KHAI NIEM 2.2 (Internet van vat) / CONCEPT 2.2 (Internet of Things) — Internet van
vat (IoT, viét tit cua Internet of Things) 13 viéc nbi cac thiét bi thong minh v6i nhau dé thu
thap va xir li thong tin ty dong, tic thoi, trén dién rdng. Vi du: gidm sat giao thong, canh bao
thién tai, 14i xe tu dong. IoT 1a mot yéu td co ban cua cudc cach mang cong nghiép lan thi tu,
trong do thiét bi théng minh 13 thanh phan chu chét.

The Internet of Things (IoT) connects smart devices so they collect and process information
automatically and instantly over a wide area. Examples. traffic monitoring, disaster warning, self-
driving. IoT is a basic element of the fourth industrial revolution, and smart devices are its key
component.

Cudc cach mang cong nghiép 1an thir tu (goi tit 1a 4.0) dwa trén cong nghé sé va két hop
v6i cac cong nghé thong minh dé tao cach san xuat méi. N6 dung Al IoT, dién toan dam
may (cloud computing, tic thué chd luu trit va strc tinh qua mang) va dit liéu 16n (big
data, trc khéi dir lidu cuc 10n, lién tuc doi). San pham van lam ra ¢ thé gidi that, nhung
viéc tinh todn, thiét ké, tao mau dién ra trong khong gian sb.

The fourth industrial revolution (called 4.0 for short) rests on digital technology combined with
smart technologies to create new ways of producing. It uses Al, IoT, cloud computing (renting
storage and computing power over the network) and big data (huge, constantly changing data
sets). Products are still made in the physical world, but calculation, design and prototyping
happen in digital space.

Cach nhén ra thiét bi thong minh — How to recognise a smart device

Dé thuong dua mot thiét bi va hdi nd cé thong minh khong. Ban tra 101 bang ba cau hoi,
khong can nhé danh sach thiét bi.

A question usually names a device and asks whether it is smart. You answer with three questions,
with no need to memorise a list of devices.

Can chuin bi gi — What you need
* M0 ta cua deé vé thiét bi: n6 lam gi, nd c6 n61i mang khdong, ai di€u khién no.
The question’s description of the device: what it does, whether it connects to a network, who
controls it.

« Dinh nghia thiét bi théng minh (khai niém 2.1) dé ddi chiéu.
The definition of a smart device (concept 2.1) to check against.

Cac budc lam — Steps

1. Gach chan hanh dong cua thiét bi trong dé. Hoi: n6 tu 1am theo quy tic cai san, hay
phai c6 ngudi bam ting viéc?
Underline what the device does in the question. Ask: does it act by itself on a built-in rule, or
does a person press for each action?
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2. Gach chéan chd dé n6i vé két ndi (wifi, bluetooth, mang). Héi: no trao d6i dit liéu voi
thiét bi khac khong?
Underline where the question mentions connection (wifi, bluetooth, network). Ask: does it
exchange data with other devices?

3. Hoéi: né c6 tiép nhan dir lidu, xir i roi dua két qua khong? Néu chi hién thi mot gia tri
¢ dinh thi chua du.

Ask: does it take in data, process it and give a result? Merely showing a fixed value is not
enough.

4. Ca ba cau déu “c6” thi két luan 1a thiét bi thong minh. Thiéu mot cu thi néi rd thiéu
cau nao.

If all three answers are ‘yes’, it is a smart device. If one is missing, say which one. W

PHAN TiCH PE / READING THE QUESTION — Dé hoi “cé phai thiét bi théng minh
khong” 13 hoi két luan kém 1i do. Ghi két luan trudc, rdi viét hai 1i do 14y tir dung mé ta cua
dé: tu chu & chd nao, két nbi & chd nao.

‘Is it a smart device?’ asks for a conclusion plus reasons. Give the conclusion first, then two reasons
taken from the question’s own description.: where it acts on its own and where it connects.

VI DU 2.1 (Phén loai mot thiét bi) / EXAMPLE 2.1 (Classifying a device) — Nha kinh
tréng rau c6 bd diéu khién. Cam bién (b0 phan do mdt dai lugng, ¢ day 1a do ém) dat trong
dat. Khi dat kho, bo diéu khién ty mé van tudi. Mdi gio né giri s6 liéu do am 1én dién thoai
clia nguoi trong qua wifi. Bo didu khién c6 phai thiét bi thong minh khong? Ca hé thong nay
c6 thudc IoT khong?

A greenhouse has a controller. A sensor (a part that measures a quantity, here moisture) sits in the
soil. When the soil is dry the controller opens the watering valve by itself. Every hour it sends the

moisture figures to the grower’s phone over wifi. Is the controller a smart device? Does the whole
system belong to loT?

Huéng din 1am bai. / How to answer.
1. Budc 1: “ty mé van khi dat kho™ 1a lam theo quy tic cai san, khong can nguoi bam.
Cau hai 1: co.
Step 1: ‘opens the valve when the soil is dry’ is a built-in rule, no one presses anything.
Question 1: yes.
2. Budc 2: “gii s6 liéu 1én dién thoai qua wifi” 14 trao ddi dir liéu voi thiét bi khac. Cau
héi 2: co.
Step 2: ‘sends figures to the phone over wifi’ is exchanging data with another device.
Question 2: yes.
3. Budc 3: n6 nhan dit liéu tir cam bién, xir 1i bang cach so véi ngudng, dua két qua 1a
1énh m¢ van va so li€u guri di. Cau hoi 3: co.
Step 3: it takes data from the sensor, processes it by comparing with a threshold, and
outputs the valve command and the data sent. Question 3: yes.

4. Budc 4: ca ba “c6”, nén bo diéu khién 1a thiét bi thong minh. Nhiéu thiét bi nhu vay
ndi v4i nhau va véi dién thoai dé thu thap, xu 1i thong tin tu dong, nén hé théng thudc
IoT.
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Step 4: all three are ‘yes’, so the controller is a smart device. Several such devices linked
together and to the phone gather and process information automatically, so the system is
IoT.

BAI VIET MAU / MODEL WRITING — B diéu khién 1a thiét bi théng minh. N6 tur mo
van tudi khi cam bién bao dat kho, tirc 1am viéc theo phan mém cai sin ma khong can ngudi
can thi€p. N6 cling ndi wifi dé gui $6 liéu do 4m 1én dién thoai, trc trao ddi dit lidu véi thiét
bi khac. Vi vy ca hé thong cam bién, bd didu khién va dién thoai 1a mot hé thong IoT.

The controller is a smart device. It opens the valve by itself when the sensor reports dry soil, so it
works from pre-installed software without human action. It also connects over wifi to send moisture
figures to a phone, so it exchanges data with another device. The whole system of sensor, controller

and phone is therefore an loT system. R

LOI HAY GAP / COMMON MISTAKE — Cho ring thiét bi nao c¢6 man hinh hosc chay
dién déu 1a thiét bi thong minh. Mdt cai can di¢n tir chi hi¢n s6 can, khong ndi mang, chua tra
161 “c6” ¢ cau hoi 2.

Assuming any device with a screen or a power supply is smart. An electronic scale that only shows a
weight and has no network fails question 2.

NHAN XET / REMARK — Mot thiét bi thong minh lam viéc mot minh van 1a thiét bi thong
minh. Chi khi nhiéu thiét bi ndi véi nhau dé thu thap va xir li thong tin trén dién rong thi mai
goi la IoT.

A smart device working alone is still a smart device. Only when many devices link up to collect and
process information over a wide area do we call it IoT.

2.2. Tin hgc véi xa hfi: ng dung va cac moc phat trién — Informatics and society:
applications and milestones

Ban dit vé xem phim qua dién thoai, thiy c6 nhap diém vao phan mém, ngan hang bao sb
du ngay khi ban chuyén tién. Ba viéc 4y déu 1a tin hoc dang lam viéc. SGK nhin thanh
tyu tin hoc & hai phia: tmg dung vao doi séng va sy phat trién ctia chinh nganh tin hoc.

You book a cinema ticket on your phone, a teacher enters marks into software, a bank shows

your balance the moment you transfer money. All three are informatics at work. The textbook
looks at its achievements from two sides: applications in life, and the growth of the field itself-

Nam linh vue wng dung — Five areas of application

* Quan li: truong hoc quan li hoc tap, ngan hang quan li tai khodn va giao dich, doanh
nghiép quan li san xuét, ban hang, ké toan. Lam nhanh, chinh xac, tiét kiém chi phi.
Management: schools track learning, banks track accounts and transactions, firms run
production, sales and accounting. Fast, accurate, cheaper.

« Ty dong héa: thiét bi thong minh chay theo chuong trinh 1am thay ngudi nhiéu viée.
Robot 1am duoc ca ¢ noi nguy hiém nhu nha méy dién hat nhan hodc dudi nuéde.
Automation: smart devices run programs and take over many tasks. Robots can work even in
dangerous places such as nuclear plants or underwater.
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- Bai toan khoa hoc ki thuit: tinh toan nhanh, chinh xac dé mé phong, kiém nghiém,
du béo thoi tiét, giai ma gen, lam ban do sb.
Science and engineering problems: fast, accurate calculation for simulation, testing,
weather forecasting, gene decoding and digital maps.

« Cach 1am viéc ciia nhiéu nghé: day hoc va mua hang truc tuyén; in sap chi thay
bang ché ban trén may tinh; chup anh phim thay bang chup anh sb.
How many jobs are done: online teaching and shopping; typesetting replaced by computer
layout, film photography replaced by digital photography.

« Giao tiép cong ddéng: thu dién tir, didn dan, mang xa hoi gitp trao d6i nhanh va tryc
quan.
Community communication: email, forums and social networks make exchange quick and
visual. ®

Cac moc phat trién cia chinh nganh tin hoc — Milestones in the growth of informatics
itself

Véi moi thanh tyu, nhd nam (néu c0O) va viéc no ddi duge. Dé hay hoéi nguoc: cho mét
viéc, ban chon thanh tyu tuong Gng.

For each achievement, remember its year (if given) and what it changed. Questions often run the
other way: given a task, you pick the matching achievement.

Thanh tuu Mébc Viée né giai quyét
Achievement Date What it solved

Dua ra hau hét nguyén 1i ciia h¢ diéu hanh hién

Hé diéu hanh OS/360 dai: quan li thong tin, phan cimg, cac viéc dang

(may IBM/360) 1964 chay, giao dién nguoi dung.

The OS/360 operating system Set out most principles of modern operating systems:

(IBM/360) managing information, hardware, running tasks and the
user interface.

Ngon ngir 1ap trinh bac Nguoi 1ap trinh chi néu cach giai (thuat toan),

cao FORTRAN 1957 chuong trinh dich doi sang ma may.

The high-level language Programmers state the solution (the algorithm); a

FORTRAN translator converts it to machine code.

Dit bo quy tic (giao thirc) trao doi dit liéu dé két
Giao thuc TCP/IP 1983 nbi Internet toan cau.
The TCP/IP protocol Set the rules (the protocol) for exchanging data so the

Internet could connect globally.

Céch truy cap Internet d& dang va nhat quan, gitip
Internet phd cap.
An easy, consistent way to reach the Internet, which

World Wide Web
(WWW) 1992

The World Wide Web .
spread its use.
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Thanh tuu Mébc Viée né giai quyét

Achievement Date What it solved

H¢ quan tri co s& dit li¢u

Sooa . cudi thap nién
(phan mém quan li kho dir

T chire, cap nhat, t ap dir 1liéu kho h
60; dang bing 0 chure, cép nhat, truy cép dir liéu khong phu

ligu) thudc bai toan cu thé.

sau 1970 :
Database management o Organise, update and access data independently of any
; (sofiw hat the late sixties, specific task :
systems (software tha K sk.
% < tables afier 1970 T

manages a data store)

NHAN XET / REMARK — Hai mbc 1983 va 1992 hay bi dao. Nhé theo thir tur cin co: quy
tic trao ddi dir liéu (1983) dén trude, cach truy cap dé dung (1992) dén sau.

The dates 1983 and 1992 are often swapped. Remember the order of need: rules for exchanging data
(1983) come first, the easy way to reach it (1992) comes after.

LOI HAY GAP / COMMON MISTAKE — Tra 16i “vai trd cia tin hoc” bing mét cau chung
chung. Pé chdm vi du: néu linh vuc, néi may tinh lam vi¢c gi trong linh vuc do, ddi duoc
diéu gi.

Answering ‘the role of informatics’ with one vague sentence. Marks go to examples: name the area,
say what the computer does there, say what changed.

2.3. S6 héa Am thanh: lé{ly mau va thang gia tri miu — Digitising sound: sampling

and the sample-value scale

Ban néi vao micro dién thoai, roi nghe lai giong minh. Gitra hai vi¢c do, giong noéi da
thanh mot day sb va tur day s6 duoc phat lai. Day ) éy duoc tao ra theo ba budc, néu &
khai niém 2.3.

You speak into your phone’s microphone, then listen to your own voice. In between, your voice

became a list of numbers and was played back from them. That list is made in three steps, set out
in concept 2.3.

Am thanh truyén di bang séng am. Do thi cta séng am 1a mot duong lién tuc theo thoi
gian, goi 13 tin hiéu twong ty (analog). Po cao ciia dudng tai mdi lic 1a bién do. May tinh
chi luu duge cac sd, nén phai d6i duong lién tuc d6 thanh diy sb. Viéc d6i goi 13 s hoa.
Sound travels as a sound wave. Its graph is a continuous line over time, called an analogue
signal. The height of the line at each moment is the amplitude. A computer can only store
numbers, so the continuous line must be turned into a list of numbers. That conversion is
digitisation.

NGUYEN TAC 2.3 (S6 héa 4m thanh bang PCM) / PRINCIPLE 2.3 (Digitising sound
with PCM) — S6 héa 4m thanh bang PCM (diéu ché ma xung, Pulse Code Modulation)
gdm ba budc. Bude 1, 14y mau: do bién d6 tin hiéu tai nhimng thoi diém cach déu nhau;
khoang cach gitra hai lan do 1a chu ki ldy mau. Budc 2, biéu dién gia trji mau: chon mot thang
gém mot sé mirc déu nhau, doi bién d6 vé thang d6 va lam tron. Budc 3, ghi day gia tri da doi
lam biéu dién ctia 4m thanh.

Digitising sound with PCM (Pulse Code Modulation) has three steps. Step 1, sampling: measure the
signal’s amplitude at evenly spaced moments; the gap between two measurements is the sampling
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period. Step 2, representing sample values: pick a scale of equally spaced levels, convert the
amplitude to that scale and round. Step 3, record the converted values as the representation of the

sound.

Thang 256 mirc (28 mirc) cho gia tri mau tir 0 dén 255, tic tir 00000000 dén 11111111
trong hé nhi phan (hé chi dung hai ki hiéu 0 va 1), vira mot byte. Mot cach tong quat:
thang ¢ 2 liiy thira k mirc thi mbi mau can k bit. Thang 16 mirc can 4 bit vi 2* = 16.
Thang 65.536 muc can 16 bit vi 216 = 65.536.

A scale of 256 levels (2¢ levels) gives sample values from 0 to 255, that is 00000000 to 11111111
in binary (a system with only the symbols 0 and 1), exactly one byte. In general, a scale of 2 to
the power k levels needs k bits per sample. A 16-level scale needs 4 bits because 2* = 16. A
65,536-level scale needs 16 bits because 2'° = 65,536.

%fﬁm\'

N

= Tin hi¢u géc / Original signal

Bién d6 / Amplitude

—— Gia tri ghi lai/ Recorded value

Thoi gian / Time

Hinh 2.1. Léy mau mot song am: mdi chdm 1a mot lan do, duong bac thang 1a gié tri dugc ghi lai
sau khi lam tron lén thang
Figure 2.1. Sampling a sound wave: each dot is one measurement, the step line is the recorded value

after rounding to the scale

KHAI NIEM 2.4 (Toc dd bit) / CONCEPT 2.4 (Bit-rate) — Toc dp bit (bit-rate) 13 sb bit
can dé biéu dién mot gidy 4m thanh. Pon vi thuong gip 14 bit trén gidy (b/s). Chu ki 14y mau
cang nho va thang cang chi tiét thi toc do bit cang 16n, am thanh cang trung thuc, tép cang
nang.

The bit-rate is the number of bits needed to represent one second of sound. The usual unit is bits per
second (b/s). The smaller the sampling period and the finer the scale, the higher the bit-rate, the more
faithful the sound and the larger the file.

Thiét bj ghi am c6 mach ADC (Analog to Digital Converter, b doi tin hiéu tuong tu
sang s6). Loa va tai nghe can mach DAC (Digital to Analog Converter, bd d6i nguoc tir
s6 vé tuong tu) dé phat lai. Tép PCM nang, nén co6 hai cach lam nhe: nén khong lam mét
chat luong (lossless), hodc bo bét mot phan thong tin nhung chét lugng con chap nhan
dugc. Pinh dang Mp3 1am tép nho di khoang 10 1an so v&i wav ctia PCM.

A recording device has an ADC (Analog to Digital Converter). Speakers and headphones need a

DAC (Digital to Analog Converter) to play the sound back. PCM files are large, so there are two
ways to shrink them: compress without losing quality (lossless), or drop some information while
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keeping quality acceptable. The Mp3 format makes a file about 10 times smaller than the wav
format of PCM.

Cach doc dé vé 1y miu — How fo read a sampling question

1. Tim trong dé thang gi4 tri mau. Dé cho s6 muc thi viét s6 mirc dudi dang 2 lity thira k,
lay k 1am s6 bit mdi mau.
Find the sample-value scale in the question. If it gives a number of levels, write it as 2 to the
power k and take k as the bits per sample.

2. Tim chu ki 1dy mau. S6 miu mdi gidy bang 1 chia cho chu ki (tinh bang giay).
Find the sampling period. Samples per second equals 1 divided by the period (in seconds).
3. Poi timg gia tri mau sang nhi phan (cach d6i & Chuong 1) ding k bit, thém s6 0 & dau
néu thiéu.
Write each sample value in binary (conversion is in Chapter 1) with exactly k bits, adding
leading zeros if short.

4. Nhan s6 mau mdi gidy voi k dé dugc tdc do bit.
Multiply samples per second by k to get the bit-rate. B

PHAN TiCH PE / READING THE QUESTION — Dé cho thang 16 mirc va chu ki 1/8.000
gidy. Hai con s 4y cho k = 4 va 8.000 mau mdi gidy. Moi cdu hoi sau d6 chi 1a phép nhén hai
s0 nay voi thoi gian.

The question gives a 16-level scale and a period of 1/8,000 second. Those give k = 4 and 8,000
samples per second. Every later part is just multiplying these with time.

Vi DU 2.2 (Tir thang mirc dén day bit) / EXAMPLE 2.2 (From a scale to a bit sequence)
— M6t mach s6 hoa dung thang 16 muc, danh sb tir 0 dén 15, chu ki 1y mau 1/8.000 giay.
Day gia tri mau dau tién: 3, 9, 14, 15, 11, 6. a) M&i mau can méy bit? b) Viét day bit cua sau
mau va cho biét day dai méy bit. ¢) Tdc do bit 1a bao nhiéu? d) Giai thich bang khoang 300
chir vi sao chu ki 14y mau nh6 hon va thang nhiéu mirc hon lam 4m thanh trung thuc hon
nhung tép nang hon.

A digitiser uses a 16-level scale numbered 0 to 15, with a sampling period of 1/8,000 second. The first
sample values are 3, 9, 14, 15, 11, 6. a) How many bits does each sample need? b) Write the bits of
the six samples and say how long the sequence is. ¢c) What is the bit-rate? d) Explain in about 300
words why a smaller sampling period and more levels make the sound more faithful but the file larger.

Hudng din 1am bai. / How to answer.

1. a) 16 = 2% nén mdi mau can 4 bit.

a) 16 = 2% so each sample needs 4 bits.

2. b) Poi timg mau sang 4 bit: 3130011; 912 1001; 1413 1110; 1514 1111; 1114 1011; 6
12 0110. Ghép lai dugc 0011 1001 1110 1111 1011 0110, dai 6 x 4 =24 bit, tic 3
byte.

b) Write each in 4 bits: 3 is 0011; 9is 1001; 14is 1110; 15is 1111; 11is 1011; 6is 0110.
Joined: 0011 1001 1110 1111 1011 0110, which is 6 x 4 = 24 bits, or 3 bytes.

3. ¢) S6 mau mdi gidy 1a 1 + (1/8.000) = 8.000. Téc d6 bit = 8.000 x 4 = 32.000 bit trén

giay.
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c) Samples per second is 1 = (1/8,000) = 8,000. Bit-rate = 8,000 x 4 = 32,000 bits per
second.

4. d) Viét theo ba ¥: song gdc lién tuc va ta chi giit mot sé diém; chu ki nho thi nhiéu
diém hon va duong bac thang bam sat; thang nhiéu mic thi mdi diém it bi 1am tron
sai; ca hai lam s bit mdi gidy ting.

d) Write three points: the original wave is continuous and we keep only some points, a

smaller period gives more points and the step line follows closely, a finer scale means each
point is rounded less; both raise the bits per second.

BAI VIET MAU / MODEL WRITING — Séng am 1a mot dudng lién tyc theo thoi gian,
nhung may tinh chi luu dugc diy sb. Vi vay ta chi giit lai bién d cua song tai nhitng thoi
diém cach déu nhau. Khoang cach giita hai thoi diém 13 chu ki 14y mau. Giira hai 1an do, may
coi bién d¢ khong doi, nén duong lién tuc bi thay bang mot duong bac thang. Chu ki cang nho
thi cac bac cang hep, dudng bac thang cang bam sat song gbe. Vi du, v6i chu ki 1/8.000 gidy,
mdi gidy c6 8.000 diém do; néu chu ki giam mot nira thi mdi gidy c6 16.000 diém, va nhitng
chd song ddi nhanh duoc ghi lai ki hon. Mai 1an do cho mdt sb thuc, nhung thang gié tri chi
¢6 mot s6 mirc déu nhau, nén sb thuc phai dugc lam tron vé muc gﬁn nhat. Thang 16 murc lam
tron tho: hai bién d6 khac nhau kha nhiéu van c6 thé roi vao cing mot mirc. Thang 65.536
mirc min hon nhiéu, sai s6 1am tron nho hon, tiéng ghi lai gan tiéng that hon. Hai diéu chinh
nay doc 1ap: co thé lay mau day ma thang thd, hodc 1dy mau thua ma thang min. Cai gia phai
tra 1a s bit. Thang 16 murc can 4 bit mdi mau, thang 65.536 mirc can 16 bit. Tc do bit bang
s6 mau mdi gidy nhan sé bit mdi miu, nén giam chu ki hay thém mirc déu lam tbc do bit ting.
Mot gidy 4m thanh véi thang 16 mirc va 8.000 mau can 32.000 bit, con voi thang 65.536 mic
va 16.000 mau cin 256.000 bit, gip 8 1an. Cuing mot doan 4m thanh, toc d6 bit 16n hon thi tép
nang hon. Vi thé nguoi ta can nhéc: mudn trung thyc thi chiu tép nédng, muén nhe thi nén
hoic chép nhén bo bt thong tin.

A sound wave is a continuous line over time, but a computer can only store a list of numbers. So we
keep the wave’s amplitude only at evenly spaced moments. The gap between two moments is the
sampling period. Between two measurements the machine treats the amplitude as unchanged, so the
continuous line is replaced by a step line. The smaller the period, the narrower the steps and the
closer the step line follows the original wave. For example, with a period of 1/8,000 second there are
8,000 measurements a second,; halve the period and there are 16,000, and places where the wave
changes fast are recorded in more detail. Each measurement gives a real number, but the scale has
only a fixed number of equal levels, so the number is rounded to the nearest level. A 16-level scale
rounds coarsely: two amplitudes that differ quite a lot may fall on the same level. A 65,536-level scale
is much finer, the rounding error is smaller and the recording sounds closer to the real thing. The two
adjustments are independent: you can sample densely on a coarse scale, or sparsely on a fine one.
The price is bits. A 16-level scale needs 4 bits per sample, a 65,536-level scale needs 16 bits. The bit-
rate equals samples per second times bits per sample, so shrinking the period or adding levels both
raise it. One second of sound on a 16-level scale at 8,000 samples needs 32,000 bits, while on a
65,536-level scale at 16,000 samples it needs 256,000 bits, 8 times as many. For the same stretch of
sound, a higher bit-rate means a larger file. So people weigh it up: for faithfulness accept a large file;

for a small file compress or accept dropping some information. R

LOI HAY GAP / COMMON MISTAKE — B6 s6 0 & diu cia mau nhé, vi du viét 3 1a 11
thay vi 0011. Dy bit ghép lai mat 2 bit, may doc sai toan b cac mau phia sau.
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Writing 3 as 11 instead of 0011. Joined up the sequence loses 2 bits and the machine misreads every
later sample.

PHAI THUQC / MEMORISE — Thang 2 lily thira k mic thi k bit cho mdi mau. Thang 256
murc thi 8 bit, dung mot byte.

A scale of 2 to the power k levels needs k bits per sample. A 256-level scale needs 8 bits, exactly one
byte.

2.4. Cach tinh dung lwgng tép am thanh chwa nén — How fo calculate the size of an

uncompressed sound file

Ban ghi 4m mot budi phong van va can biét thé nhé con du khong. Phép tinh chi gom
nhan va chia, nhung sai don vi 13 sai ca bai, nhat 1 khi nham 1.000 véi 1.024.

You record an interview and need to know if the memory card has room. The calculation is only
multiplying and dividing, but a wrong unit spoils the whole answer, above all when 1,000 and
1,024 get mixed up.

NGUYEN TAC 2.5 (Quy wéc dbi don vi lwu trit) / PRINCIPLE 2.5 (Storage-unit
convention) — Quy wéc ddi don vi luwu trir. SGK Bai 1 ghi cac don vi do dit liéu hon kém
nhau 2'° = 1.024 lan: 1 KB = 1.024 B, 1 MB = 1.024 KB, 1 GB = 1.024 MB. Mot byte gdbm 8
bit. Sach nay dung quy udc d6 cho moi dé. Néu mot dé ty ghi “1 KB = 1.000 B” thi dé d6 doi
theo d&, va bai 1am phai néu rd da ddi theo quy udc nao.

Storage-unit convention. Textbook Lesson 1 states the units of data differ by 2'° = 1,024 times: 1 KB
= 1,024 B, I MB = 1,024 KB, 1 GB = 1,024 MB. One byte is 8 bits. This book uses that convention in
every question. If a question states ‘1 KB = 1,000 B’, convert as the question says, and your answer
must state which convention you used.

NGUYEN TAC 2.6 (Dung lwgng Am thanh chwa nén) / PRINCIPLE 2.6 (Uncompressed
sound size) — Dung lwgng Am thanh chwa nén. Mdi gidy c6 mot sé mau; mdi mau cé sb bit
nhit dinh; mdi kénh (mot dudng tiéng, nhu loa trai hodc loa phai) c6 diy mau riéng. Vi vay
tdc d6 bit = s6 mau mdi gidy x s bit mdi mau x sd kénh, va dung lwong (bit) = téc d bit x
thoi gian (gidy). Chia cho 8 dé ra byte, rdi chia cho 1.024 dé 1én KB, MB. S6 mau mdi gidy
tinh cho timg kénh. Am thanh mot kénh goi 1a mono, hai kénh (trai va phai) goi 1a stereo.
Khai niém s6 kénh khong c6 trong SGK (ngoai SGK): sach 14y tir tai liéu ki thuat cia
Microsoft vé dinh dang 4m thanh wave. SGK Bai 6 chi trinh bay mot diy mau, nén khi dé
khong néi s6 kénh, sach nay hiéu 1a mot kénh.

Uncompressed sound size. Each second has some samples; each sample has a set number of bits;
each channel (one line of sound, such as the left or right speaker) has its own sample sequence. So bit-
rate = samples per second x bits per sample x channels, and size (bits) = bit-rate X time (seconds).
Divide by 8 for bytes, then by 1,024 to move up to KB and MB. The samples per second apply to each
channel. One-channel sound is called mono, two-channel sound (left and right) is called stereo. The
number of channels is not in the textbook (outside the textbook): this book takes it from Microsoft’s
technical documentation of the wave audio format. Textbook Lesson 6 shows only one sample

sequence, so when a question gives no number of channels, this book takes it as one channel.

Can chuan bi gi — What you need

« Gidy nhap, but, may tinh bo tai hodc img dung may tinh trén dién thoai.
Scrap paper, a pen, a calculator or a phone calculator app.
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* Bn sb rat tir dé: s6 mau mdi giay, s6 bit mdi mau, sd kénh, thoi gian. K& mgt dong co
du bon 6, dién dan.
Four numbers from the question: samples per second, bits per sample, channels, time. Draw
one row with four boxes and fill them in.

Cac budc lam — Steps
1. Poi thoi gian ra gidy. Vi du 3 phat 20 gidy 1a 3 x 60 + 20 = 200 gidy.

Convert the time to seconds. For example 3 minutes 20 seconds is 3 x 60 + 20 = 200
seconds.

2. P6i thang mirc ra s6 bit mdi mau (xem muc 2.3). P& cho san s bit thi bo qua budc
nay.

Turn the scale into bits per sample (see section 2.3). If the question gives the bits, skip this
step.

3. Viét toc do bit = s6 mau mdi gidy x s6 bit mdi mau x sb kénh. Tinh ra bit trén gidy.
Write bit-rate = samples per second x bits per sample *x channels. Calculate it in bits per
second.

4. Nhan tdc d6 bit v6i s6 gidy dé duoc dung luong bang bit.

Multiply the bit-rate by the seconds to get the size in bits.

5. Chia cho 8 dé ra byte. Chia tiép cho 1.024 dé ra KB, chia thém 1an nira dé ra MB. Ghi
rd don vi trén tung dong.

Divide by 8 for bytes. Divide by 1,024 for KB, once more for MB. Write the unit on every
line.

6. Poc lai dé: cau hoi cain KB hay MB, lam tron méy chit s6. Kiém nhanh: két qua MB
nho hon KB mét nghin 1an chimg, khéng phai mot triéu lan.

Reread the question: does it want KB or MB, and how many decimals. Quick check: the MB
figure is roughly a thousand times smaller than the KB figure, not a million. W

Mau méi gidy * bit méi mau x 56 kénh x s6 gidy +8=byte +1.024 =MB
samples/s 4 x bits/sample 4 N Rarnels 4 R 4 +1.024=KB 4 +1.024=GB

s0 bit / bits don vi lwu trir / storage units

Hinh 2.2. Chudi phép tinh dung lugng 4m thanh chwa nén, doc tir trai sang phai
Figure 2.2. The chain of steps for uncompressed sound size, read left to right

PHAN TiCH PE / READING THE QUESTION — Dé néu ba con sb vé cach ghi (16.000
mau mdi gidy, thang 65.536 mirc, mot kénh) va mot con s6 thoi gian. Dé hoi “dung luong
bang MB” nén bai phai két thiic bing hai 1an chia 1.024 sau khi chia 8.

The question gives three figures about the recording (16,000 samples a second, a 65,536-level scale,

one channel) and one for time. It asks for ‘size in MB’, so the work must end with two divisions by
1,024 after dividing by 8.
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Vi DU 2.3 (Dung lrgng ghi am m§t kénh) / EXAMPLE 2.3 (Size of a one-channel
recording) — Mot may ghi 4m giong noi thu budi phong van dai 3 phat 20 gidy véi 16.000
mau mdi gidy, thang 65.536 murc, mot kénh, chua nén. Tinh dung lugng tép ra byte, KB va
MB (lam tron MB dén hai chir s6 thap phéan). S liéu luyén tap.

A voice recorder captures an interview of 3 minutes 20 seconds at 16,000 samples a second, a 65,536-
level scale, one channel, uncompressed. Find the file size in bytes, KB and MB (MB to two decimals).
Practice data.

Huéng din 1am bai. / How to answer.
1. Budce 1: 3 phat 20 gidy = 3 x 60 + 20 = 200 gidy.
Step 1: 3min 20 s = 3 x 60 + 20 = 200 seconds.

2. Budc 2: 65.536 = 2'° nén mdi mau 16 bit.
Step 2: 65,536 = 2’6, so 16 bits per sample.

3. Budc 3: téc do bit = 16.000 x 16 x 1 =256.000 bit trén gidy.
Step 3: bit-rate = 16,000 x 16 x 1 = 256,000 bits per second.

4. Buéce 4: dung lugng =256.000 x 200 = 51.200.000 bit.
Step 4: size = 256,000 x 200 = 51,200,000 bits.

5. Budc 5: 51.200.000 + 8 = 6.400.000 byte. 6.400.000 +~ 1.024 = 6.250 KB. 6.250 +
1.024 =6,1035... MB, lam tron 6,10 MB.
Step 5: 51,200,000 = 8 = 6,400,000 bytes. 6,400,000 + 1,024 = 6,250 KB. 6,250 +~ 1,024 =
6.1035... MB, rounded 6.10 MB.

6. Budc 6: kiém: 6.250 KB ¢& mot nghin lan 6,10 MB. Pung. Dép s6: 6.400.000 byte;
6.250 KB; khoang 6,10 MB.
Step 6: check: 6,250 KB is about a thousand times 6.10 MB. Correct. Answer. 6,400,000
bytes; 6,250 KB; about 6.10 MB. m

VI DU 2.4 (Hai kénh va hai quy wéc don vi) / EXAMPLE 2.4 (Two channels and two
unit conventions) — Mot bo ghi thu hai kénh (trai va phai ghi riéng) véi 24.000 mau mdi
gidy, 16 bit mdi mau, trong 64 gidy, chua nén. a) Tinh dung lugng ra KB theo quy uéc 1 KB
= 1.024 B. b) M6t nhom ban 1am theo quy wéc 1 KB = 1.000 B ghi trong dé cuia nhém. Ho ra
bao nhiéu KB? ¢) Vi sao hai dap s6 khac nhau ma ca hai déu dung? Sé liéu luyén tap.

A recorder captures two channels (left and right recorded separately) at 24,000 samples a second, 16
bits per sample, for 64 seconds, uncompressed. a) Find the size in KB using 1 KB = 1,024 B. b) 4
group follows the convention 1 KB = 1,000 B stated in their own question. How many KB do they get?
¢) Why do the two answers differ although both are right? Practice data.

Huéng din 1am bai. / How to answer.
1. Toc d6 bit = 24.000 x 16 x 2 = 768.000 bit trén giay (nhan 2 vi hai kénh).
Bit-rate = 24,000 x 16 x 2 = 768,000 bits per second (times 2 for two channels).

2. Dung lugng = 768.000 % 64 = 49.152.000 bit = 6.144.000 byte.
Size = 768,000 x 64 = 49,152,000 bits = 6,144,000 bytes.

3.a) 6.144.000 + 1.024 = 6.000 KB.
a) 6,144,000~ 1,024 = 6,000 KB.
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4.b) 6.144.000 ~ 1.000 = 6.144 KB.
b) 6,144,000 + 1,000 = 6,144 KB.

5. ¢) Cung mot luong byte, nhung “KB” trong hai dé 13 hai ¢& khac nhau (1.024 B va
1.000 B). Hai dap sé déu dang véi quy udc ctia d& minh. Bai 1am phai ghi quy uéc dé
giam khao cham ding.
¢) The same number of bytes, but ‘KB’ in the two questions is two different sizes (1,024 B
and 1,000 B). Both answers are right under each question’s own convention. Your answer

must state the convention so the marker can follow. R

VI DU 2.5 (Tinh nguoc théi gian ghi) / EXAMPLE 2.5 (Working backwards to the
recording time) — Mot bo nhd con tréng 3 MB (theo quy ude 1.024). Ghi am mot kénh véi
tdc do bit 64.000 bit trén gidy. Ghi duoc bao 1au? S6 liéu luyén tap.

A memory has 3 MB free (convention 1,024). A one-channel recording runs at 64,000 bits per second.
How long can it record? Practice data.

Huéng din 1am bai. / How to answer.

1. Budc 1: doi chd tréng ra bit: 3 x 1.024 x 1.024 x 8 = 25.165.824 bit.
Step 1: convert the free space to bits: 3 x 1,024 x 1,024 x 8 = 25,165,824 bits.

2. Budc 2: chia cho téc do bit: 25.165.824 + 64.000 = 393,216 giay.
Step 2: divide by the bit-rate: 25,165,824 + 64,000 = 393.216 seconds.

3. Budc 3: d6i ra phut: 393,216 + 60 = 6,5536 phit, tirc 6 phut 33 gidy (Iam tron xudng).
Step 3: convert to minutes: 393.216 +~ 60 = 6.5536 minutes, i.e. 6 minutes 33 seconds
(rounded down). W

LOI HAY GAP / COMMON MISTAKE — Quén chia 8: d& nguyén sb bit rdi goi 13 byte.
Pap s6 10n gip 8 lan.
Forgetting to divide by 8: leaving the bits and calling them bytes. The answer is 8 times too large.

LOI HAY GAP / COMMON MISTAKE — Quén s6 kénh. Dé n6i “hai kénh” hogc “trai va
phai” ma chi tinh mot day mau, dap sé chi bang mot nira.

Forgetting the channels. The question says ‘two channels’ or ‘left and right’ but only one sample
sequence is counted, so the answer is half.

LOI HAY GAP / COMMON MISTAKE — Nham KB 1.000 v&i 1.024 khi d& d néi r3. Dé
ghi 1 KB = 1.000 B ma van chia 1.024 1a mit diém dap sd.

Mixing 1,000 with 1,024 when the question has said which to use. Dividing by 1,024 when it states 1
KB = 1,000 B loses the answer mark.

NHAN XET / REMARK — SGK Bai 6 ghi toc do bit theo Kb/s (cling viét Kbps) ma khong
n6i 1 K bang bao nhiéu. Vi vay sach nay lu6n ghi toc do bit bang bit trén gidy, khong dung
Kb/s dé tinh,

Textbook Lesson 6 gives bit-rates in Kb/s (also written Kbps) without saying how much a K is. So this
book always gives bit-rates in bits per second and never calculates with Kb/s.

PHAI THUQC / MEMORISE — Mau mdi gidy x bit mbi mau x s6 kénh x s6 gidy = s bit.
Chia 8 ra byte, chia 1.024 mdi bac 1én KB, MB.
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Samples per second x bits per sample % channels % seconds = bits. Divide by 8 for bytes, by 1,024 for
each step up to KB, MB.

2.5. S6 héa hinh anh va cach tinh dung lwong anh chwa nén - Digitising images

and how to calculate the size of an uncompressed image

Anh chuyp bang dién thoai nang vai MB. Ban thir phong to mot anh 1én that nhidu: anh v&
thanh nhitng 6 vudng nho, mdi 6 moét mau. Mdi 6 4y 1a mot diém anh, va dung luong anh
chinh 13 s6 6 nhan véi 6 bit luu mau cua mot 6.

A phone photo weighs a few MB. Zoom in on one far enough and it breaks into small squares,

each a single colour. Each square is a pixel, and the image size is the number of squares times
the bits that store one square’s colour.

KHAI NIEM 2.7 (Diém nh, anh bitmap, d9 sdu mau) / CONCEPT 2.7 (Pixel, bitmap
image, colour depth) — Piém anh (pixel, viét tir picture element) I phan tir nh6 nhét ctia anh
s0. Anh luu thong tin mau theo timg diém anh goi 1a dnh bitmap. P sdu mau (bit depth) 1a
s6 bit ma hoa mau ctia mot diém anh. Do sau cang 16n thi mau cang tinh té. Anh mau thong
dung theo h¢ RGB (d0, xanh 14, xanh duong) c6 dd sau 24 bit: mdi mau co ban 8 bit, 256 sic
do tir 0 (tit han) dén 255 (dam nhét). Anh x4m thong dung 8 bit, 256 mirc xam. Anh den tring
d6 sau 1 bit.

A pixel (from picture element) is the smallest element of a digital image. An image that stores colour
per pixel is a bitmap image. Colour depth (bit depth) is the number of bits that encode the colour of
one pixel. The greater the depth, the finer the colours. A common colour image uses the RGB system
(red, green, blue) with 24-bit depth: 8 bits per primary colour, 256 shades from 0 (off) to 255

(strongest). A common greyscale image is 8-bit with 256 grey levels. A black-and-white image has a
depth of 1 bit.

Mau tréng cod ma (255, 255, 255), do (255, 0, 0), xanh 14 (0, 255, 0), xanh duong (0, 0,
255), den (0, 0, 0). Ba mau co ban mdi mau 256 sic d6 nén c6 256° td hop, khoang 16,7
triéu mau khac nhau. S6 mirc xam hodc sb mau béng 2 iy thura ¢ sau: do sau 1, 2, 4, 8
cho 2, 4, 16, 256 murc xam.

White has code (255, 255, 255), red (255, 0, 0), green (0, 255, 0), blue (0, 0, 255), black (0, 0, 0).
Each of three primaries has 256 shades, giving 256° combinations, about 16.7 million different

colours. The number of grey levels or colours is 2 to the power of the depth: depths 1, 2, 4, 8
give 2, 4, 16, 256 grey levels.

Anh bitmap nguyén gdc luu trong tép .bmp va rat ton bd nhé. Hai cach 1am nhe: nén tép
ma khi xem giai nén khéng mat chat lugng, hodc bo bét thong tin va chiu mat mot phan
chat luong. Pinh dang .jpeg nén c6 mét chat luong, tép kha nho. Pinh dang .png nén tét,
khong mat chat lwong, c6 thé c¢6 nén trong sudt.

An original bitmap image is stored in a .bmp file and uses a lot of memory. There are two ways
to slim it: compress so that decompressing loses no quality, or drop some information and

accept some loss. The .jpeg format compresses with some loss and gives a fairly small file. The
.png format compresses well without loss and can have a transparent background.
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NGUYEN TAC 2.8 (Dung lwgng anh chwa nén) / PRINCIPLE 2.8 (Uncompressed image
size) — Dung lwgng anh chwa nén. S5 diém anh = chiéu rong x chiéu cao (tinh bang diém
anh). Dung luong (bit) = s6 diém anh x d6 sdu mau. Chia 8 ra byte, chia 1.024 mdi bac 1én
KB, MB, GB. D¢ hoi “anh chwa nén” 1a chi tinh dit liéu diém anh bang cong thirc nay, khong
tinh nén.

Uncompressed image size. Number of pixels = width x height (in pixels). Size (bits) = number of

pixels % colour depth. Divide by 8 for bytes, by 1,024 for each step up to KB, MB, GB. ‘Uncompressed
image’ means count only the pixel data with this formula, with no compression.

Can chuan bi gi — What you need

* Ba s0 rut tir dé: chi€u rong va chiéu cao (di€m anh), loai anh (mau, xam, den trang)

hoac dd sau mau.
Three items from the question: width and height (pixels) and the type of image (colour, grey,
black-and-white) or the colour depth.

« Bang d¢ sdu: mau 24 bit, xam 8 bit, den trang 1 bit.

The depth table: colour 24 bits, grey 8 bits, black-and-white 1 bit.

Cac budc lam — Steps

1.

Viét chiéu rong x chiéu cao dé c6 s6 diém anh. Ghi sb nay ra gidy.
Write width x height to get the number of pixels. Note it down.

. Xac dinh d6 sau mau: dé no6i “anh mau” la 24, “anh xam” 1a 8, “den trang” 1a 1. bé

cho s6 mau thi tinh d9 sau bang cach viét sé mau thanh 2 Iy thira.
Find the colour depth: ‘colour image’ is 24, ‘grey image’ is 8, ‘black-and-white’ is 1. If the
question gives a number of colours, write it as 2 to a power to get the depth.

. Nhan s0 diém anh véi d sau dé co so bit.

Multiply pixels by depth to get bits.

. Chia 8 ra byte. Chia 1.024 ra KB. Néu cén, chia 1.024 nita ra MB.

Divide by 8 for bytes, by 1,024 for KB, and again by 1,024 for MB if needed.

. Cau héi “vira dugc bao nhiéu anh”: doi dung luong bd nhd ra byte, chia cho dung

luong mot anh, bo phan thap phén.
For ‘how many images fit’: convert the memory to bytes, divide by the size of one image,
drop the decimals. W
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Hinh 2.3. Cung mét anh 1.024 x 768 diém anh, chua nén: ba dd sdu mau cho ba dung lugong
khac nhau
Figure 2.3. The same 1,024 x 768 pixel image, uncompressed: three colour depths give three sizes

PHAN TiCH PE / READING THE QUESTION — Bé cho kich thudc 1.600 x 1.200 diém
anh va n6i “anh mau”. Hai dit kién d6 cho s6 diém anh va do sau 24 bit. Cau héi MB nén nhé
chia 8, roi chia 1.024 hai lan.

The question gives 1,600 x 1,200 pixels and says ‘colour image’. These give the pixel count and a 24-
bit depth. For MB remember to divide by 8, then by 1,024 twice.

VI DU 2.6 (Dung lrgng danh mau) / EXAMPLE 2.6 (Size of a colour image) — Mgt anh
mau chua nén c6 kich thudc 1.600 x 1.200 diém anh. Tinh dung lwong ra byte, KB va MB
(MB lam tron dén hai chit s6 thap phan). Anh c6 thé c6 bao nhiéu mau khac nhau? S6 liéu
luyén tap.

An uncompressed colour image measures 1,600 x 1,200 pixels. Find its size in bytes, KB and MB (MB
to two decimals). How many different colours can it hold? Practice data.

Huéng din 1am bai. / How to answer.
1. Bude 1: s6 diém dnh = 1.600 x 1.200 = 1.920.000.
Step 1: pixels = 1,600 x 1,200 = 1,920,000.
2. Budc 2: anh mau c6 d0 sau 24 bit.
Step 2: a colour image has a depth of 24 bits.

3. Budc 3: s6 bit = 1.920.000 x 24 = 46.080.000 bit.
Step 3: bits = 1,920,000 x 24 = 46,080,000 bits.

4. Budc 4: 46.080.000 + 8 = 5.760.000 byte. +~ 1.024 = 5.625 KB. + 1.024 = 5,4932...
MB, lam tron 5,49 MB.
Step 4: 46,080,000 +~ 8 = 5,760,000 bytes. ~ 1,024 = 5,625 KB. + 1,024 = 5.4932... MB,
rounded 5.49 MB.

5. Budc 5: 24 bit cho 224 = 16.777.216 mau (dung véi “khoang 16,7 tri¢u” SGK néu).
Step 5: 24 bits give 22 = 16,777,216 colours (matching the textbook’s ‘about 16.7 million’).
|
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VI DU 2.7 (Ba d9 siu mau va so anh vira thé nhé) / EXAMPLE 2.7 (Three colour depths
and images per card) — Mot anh 1.024 x 768 diém anh, chua nén. a) Tinh dung lwong khi 1a
anh xam 8 bit (KB). b) Tinh khi 13 4nh den tring (KB). ¢) Anh mau 24 bit ctng kich thudc
ning bao nhiéu MB, gip mdy lan anh xam? d) Mot thé nhé 1 GB chira t6i da bao nhiéu anh
mau nhu vay? S6 lidu luyén tap.

An uncompressed image of 1,024 x 768 pixels. a) Find its size as an 8-bit grey image (KB). b) As a
black-and-white image (KB). ¢c) How many MB does a 24-bit colour image of the same size take, and
how many times the grey image is it? d) At most how many such colour images does a 1 GB card
hold? Practice data.

Huéng din 1am bai. / How to answer.

1. S6 diém anh = 1.024 x 768 = 786.432.
Pixels = 1,024 x 768 = 786,432.

2. a) Xam 8 bit: 786.432 x 8 + 8 = 786.432 byte = 768 KB.
a) Grey 8-bit: 786,432 x 8 +8 = 786,432 bytes = 768 KB.

3.b)Pen tré.ng 1 bit: 786.432 x 1 + 8 = 98.304 byte = 96 KB.
b) Black-and-white 1-bit: 786,432 x I + 8 = 98,304 bytes = 96 KB.

. ¢) Mau 24 bit: 786.432 x 24 + 8 =2.359.296 byte = 2.304 KB = 2,25 MB. Gép 24 +8
= 3 lan 4nh x4m.
c) Colour 24-bit: 786,432 x 24 + 8 = 2,359,296 bytes = 2,304 KB = 2.25 MB. That is 24 + §
= 3 times the grey image.

.d) 1 GB=1.024 x 1.024 x 1.024 = 1.073.741.824 byte. 1.073.741.824 + 2.359.296 =
455,1... nén chira dugc 455 anh. Khong 1am tron 1én vi 0,1 anh khong di chd cho
mot anh nira.

d) 1 GB=1,024 x 1,024 x 1,024 = 1,073,741,824 bytes. 1,073,741,824 + 2,359,296 =
455.1... so it holds 455 images. Do not round up because 0.1 of an image is not room for
another. A

LOI HAY GAP / COMMON MISTAKE — Quén d6 sau: 14y sb diém anh 1am dung luong.
1.920.000 diém anh 14 chua phai 1.920.000 byte.
Forgetting the depth: taking the pixel count as the size. 1,920,000 pixels is not 1,920,000 bytes.

LOI HAY GAP / COMMON MISTAKE — Lam tron 1én khi hoi s6 anh vira thé nhé. 455,1
anh thi chtra dugc 455, khong phai 456.
Rounding up when asked how many images fit. 455.1 images means 455 fit, not 456.

NHAN XET / REMARK — Anh _jpeg hodc .png that trong may thuong nhe hon con s tinh
ra ¢ day, vi hai dinh dang nay nén. Cong thirc cho dung lugng anh chua nén, khong cho kich
thudce tép .jpeg.

Real .jpeg or .png files are usually smaller than the figure computed here, because those formats
compress. The formula gives the uncompressed size, not the size of a .jpeg file.

PHAI THUQC / MEMORISE — Dung luong anh (bit) = rong x cao x d6 siu mau. Mau 24,
xam 8, den tréng 1. B9 sau k cho 2 liiy thira k mau hodc murc xam.
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Image size (bits) = width % height x colour depth. Colour 24, grey 8, black-and-white 1. Depth k
gives 2 to the power k colours or grey levels.

2.6. Thiét bi s6 ca nhan va cach quan li tép trén dién thoai — Personal digital
devices and managing files on a phone

Chiéc dién thoai cua ban 1a lich, ddng ho béo thirc, may anh, may ghi 4m va s6 danh ba
trong mot vat. Nhitng thiét bi gom nhiéu viéc nhu vay goi 14 trg thu s6 ca nhén.

Your phone is a calendar, an alarm clock, a camera, a recorder and an address book in one
object. Devices that bundle so many jobs are called personal digital assistants.

KHAI NIEM 2.9 (Tro thii s6 ¢4 nhan) / CONCEPT 2.9 (Personal digital assistant) — Tr¢
thit s6 ca nhan (PDA, Personal Digital Assistant) 1a thiét bi s6 tich hop nhiéu chirc ning va
phan mém tng dung hitu ich cho ngudi ding. Pic diém quan trong 14 nhé gon va c6 kha ning
két ndi mang. Vi du: dién thoai thong minh, may tinh bang, déng hd thong minh, méy doc
sach.

A personal digital assistant (PDA) is a digital device that combines many useful functions and
applications for the user. Its key features are being compact and able to connect to a network.
Examples: smartphones, tablets, smartwatches, e-readers.

Ban dau PDA chi c6 s lich, déng hd, sd danh ba, danh sach viéc can lam, sd ghi nho,
may tinh bo tui. Ngay nay chiing con nghe nhac, ghi am, xem phim, goi dién, chup anh,
quay phim, tim dudng, diéu khién thiét bj tir xa. Ching c6 cong USB, khe thé nhd, két
ndi bluetooth va wifi. Phan 16n dién thoai va may tinh bang chay hai hé diéu hanh pho
bién 13 iOS cta Apple va Android cta Google.

At first a PDA had only a calendar, clock, address book, to-do list, notes and calculator. Today
they also play music, record sound, play films, make calls, take photos, shoot video, give
directions and control devices remotely. They have a USB port, memory card slot, bluetooth and

wifi. Most phones and tablets run one of two common operating systems: iOS from Apple and
Android from Google.

Lam quen véi dién thoai thong minh — Gerting to know a smartphone

« Hai bén than méy thuong c6 nit khoa (bat may hodc tit man hinh) va nit ting giam
am lugng.
The sides of the phone usually carry a lock button (switch on or turn the screen off) and
volume buttons.

« Man hinh chinh c6 thanh trang thai (tinh trang két ndi, gio, phan tram pin), cac biéu
tuong ung dung (app), thanh truy cdp nhanh cho ting dung hay dung.
The home screen has a status bar (connection, time, battery percentage), application icons
(apps) and a quick-access bar for frequently used apps.

« May Android thuong c6 thanh diéu huéng véi nat ao: nat Quay lai (Back) va nut Téng
quan (Overview) hién danh sach ung dung dang chay.
Android phones usually have a navigation bar with virtual buttons: Back, and Overview,
which lists the apps now running.
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. Ung dung co san: goi dién, nhén tin, danh ba, chup anh, trinh duyét, email, lich, béo
thire. Ung dung khac tai tir cho phan mém: hoc truc tuyén nhu Zoom, MS Teams,
Google Meet; luu trit ddm may nhu OneDrive, Google Drive.

Built-in apps: calls, messages, contacts, camera, browser, email, calendar, alarm. Others
come from the app store: online learning such as Zoom, MS Teams, Google Meet,; cloud
storage such as OneDrive, Google Drive. R

Cach quan li tép trén dién thoai — How to manage files on a phone

Bd nh¢ cua may, thé nhé va dich vu dam may déu giéng cac 6 dia trén may tinh. T¢p
nam trong thu muc, thu muc ndm trong thu muyc khéc, bat dau tir thu muc goc. Mdi hang
dat tén ung dung quan li t€p khac nhau (File Manager, Files, My Files...), nén ban tim
theo tén gan giéng.

The phone’s memory, the memory card and a cloud service are all like the drives of a computer.

Files sit in folders, folders sit in other folders, starting from the root folder. Each maker names
its file-manager app differently (File Manager, Files, My Files...), so look for a similar name.

Can chuin bi gi — What you need
- Dién thoai c6 tmg dung quan 1i tép va it nhat mot tép anh.
A phone with a file-manager app and at least one image file.
« Biét tép 4y dang nam & bo nh¢ trong, thé nhé hay dam may.
Know whether the file is in internal memory, on the memory card or in the cloud.

Cac budc lam — Steps

1. M¢ tng dung quan li t¢p. Vao thu muyc chira anh, vi du thu muc anh chyp ¢ bo nhd
trong.

Open the file-manager app. Go to the folder holding the photos, for example the camera
folder in internal memory.

2. Cham mdt 1an dé mé xem tép. Poc tén tép, ngay va dung luong néu may hién thi.
Tap once to open and view the file. Read the name, date and size if the phone shows them.
3. Cham va gilr 1au mot chut dé chon tép. Cac nut diéu khién hién ra: di chuyén, sao
chép, chia sé, x6a.
Touch and hold a little to select the file. Control buttons appear: move, copy, share, delete.

4. Chon viéc can lam. Néu chép sang thé nhé hay dam may, mé thu muc dich rdi xac
nhan. Kiém tra tép da nim dung chd trude khi x6a ban cil.
Choose what to do. To copy to the card or the cloud, open the destination folder and
confirm. Check the file is in the right place before deleting the old copy. R

NHAN XET / REMARK — Dung luong mét tép anh trén dién thoai thudng nhé hon con s6
tinh cho anh chwa nén ¢ muc 2.5, vi anh chup dd duoc nén bang .jpeg. Mudn biét thé nhé con
chira dugc bao nhiéu anh, hiy 1y dung lugng that ciia vai tép trong may lam trung binh, dimng
dung cong thirc chua nén.

A photo file on a phone is usually smaller than the uncompressed figure from section 2.5, because
phone photos are already compressed as .jpeg. To estimate how many photos a card still holds,
average the real sizes of a few files on the phone instead of using the uncompressed formula.
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