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The more you know about the past, 
the better you are prepared for the future                        
___________________________________________________                    
                           
                                             
Grammar:               The attribute                                                                                            5.1                                                                                         
                                  Compound adjectives

                                  Relative pronouns and clauses
Word formation:     suffixes   -ian/an,
                                  prefixes     super-, mini-, micro-, re-

Essential vocabulary

	according to  
	calculation n
	design v/n
	machine n
	rapid a
	software n

	available a
	circuit n
	encode v
	ordinary a
	reliable a
	speed n

	basic a
	close a
	hardware n
	owing to prep
	refine v
	store v

	built-in a
	complete v
	install v
	process v
	size n
	weight n

	by means of
	deal with v
	inspire v
	quality n
	shape n
	whereas conj.


1 Answer the questions.

1 What is the earliest recognized calculating device?

2 Who invented the first mechanical calculator?

3 Who deserves the title Father of the Computer?

2 Match first calculating devices 1-6 to the pictures.
[image: image2.jpg]



[image: image3.jpg]


[image: image4.jpg]



[image: image5.jpg](=

BnoH

e —




[image: image6.png]DOC

15-D0S_Executive:

ile Uieuw Special

ile Edit Search

Character Paragraph
. || =) B =) Dot
C: \IHDOU niormation shou
. 4 4 fBC. Hicrosoft Windows inclows. Also col
BUTL MS-D0S Executive ‘Addendum enci
. | eaie
& ﬂ Uersion 1.81
R Coa.n| Copyrisht © 1985, Microsoft Corp. [MIOUTTHE SRC)
cGA- iz may be pref
cen| iguration 5
e CIT0 ure change he
GLip Disk Space Free: 30824 ion of the WIN T
cLoc Hemory Free: 303K —
G posler=no vi
CONTROL.EXE  EGAWOND GRD  HPL
COURA.FON  EGAWONOLGO  IBH
COURBLFON  EMH.AT JOVI| RUNNING BATOH (BAT) FILE:
Ifyou run  standar applicaticle
CTBAL  EIEG KERN  C7 o0l crasie & P fi for tne 44
€1 ] €] o




[image: image7.jpg]



1 __________________             2 __________________          3 __________________








4 __________________           5 ___________________          6 __________________

1 The Counting Clock of Wilhelm Schickard
2 The Abacus [ˈæb.ə.kəs ] 

3 Herman Hollerith’s tabulating machine
4 The Analytical Engine of Charles Babbage                                   
5 The mechanical calculator invented by Leibniz [ˈlaɪbnɪts]
6 Pascal’s calculator or Pascaline
3 Read the text. Then answer the questions.
                                                FROM ABACUS TO PC
1 What is the Abacus? 

2 Who invented the slide rule?
3 What were the essential parts of Babbage’s Analytical Engine?
4 Did the Analytical Engine run on electricity?

5 When was the first tabulating machine of Herman Hollerith used?
6 What is considered to be the first serious computer?

     Although electronic computers are relatively new, the need for computation is not. The earliest recognized device for computing was the abacus, invented in Mesopotamia around 2500 BC. It is essentially a hand-operated calculator, which helps add and subtract many numbers. It also stores the current state of calculation much like your hard drive does today.
There were Mesopotamian, Egyptian, Greek, Chinese, Indian and Russian versions of the Abacus, They are hardly a computer but people were able to do calculations upon them.

     Then in 1623 Wilhelm Schickard invented the first mechanical calculator and the era of the computer truly began. His invention – the calculating clock – used cogs and gears and was a long way away from where we are today with our mobile phones, tablets and laptops but it was a significant development in the use of calculating devices. Mechanical calculators were used well into 20th century. In fact, the slide rule, which is a type of mechanical calculator, is still used today by some engineers, even though it was invented way back in the 1620s by William Oughtred.

     In the early 17th century Blaise Pascal also designed a mechanical calculator. It was called Pascal’s Calculator or Pascaline.  The first Pascaline could only handle 5-digit numbers but later Pascal developed 6-digit and 8-digit versions of the Pascaline.

The great German mathematician Gottfried Leibniz was one of the first men who dreamed for a logical (thinking) device. Leibniz created the first mechanical calculator, suitable not only for a addition and subtraction, but for multiplication also. 

But Pascal’s Pascaline in France and Leibniz’s Step Reckoner in Germany were mere curiosities. The first mass-produced calculating device was built by Thomas de Colmar in 1820. His arithmometer was the first mechanical calculator strong enough to be used daily in an office environment.
     Another important step was Charles Babbage’s mechanical difference machine. 

The British mathematician designed the ‘first difference engine’ while working at Cambridge University. This was, basically, a hand-operated mechanical calculator. But he dreamed however of more complicated machines and began to design them. The result was a series of ‘analytical engines’ which were in fact powerful computers! His designs contained processors (he called them ‘mills’), control units, a memory (he called it a ‘store’), and an input/output system. These are the four essential parts of a modern computer! But his machines could not use electricity since this had not yet become a useable source of power. For this reason he could not build his second ‘difference engine’. It was too sophisticated for its age.

     Next step was the punched card machine of Herman Hollerith. The first automatic data processing system was used to count the 1890 US census. It was developed by Herman Hollerith, a statistician who had worked for the Census Bureau. The system used a hand punch to record data and a tabulating machine to count them. Without Hollerith’s machines the 1890 census would take 10 years to complete. Hollerith went on selling his machines throughout the world for a variety of accounting functions. In 1911, this company was merged into the company we now know as IBM.

Babbage’s mechanical ‘computer’ and Hollerith’s punched card machine were followed by the ENIAC. This American computing machine could be considered to be the first serious computer.
B Match meanings 1-6 with the words in bold from the exercise above.
1 the part of a computer that reads and stores information on disks            ________
2 a part of a computer that controls all other parts of a system                    ________
3 the part of a computer where information is stored                                   ________
4 the system of putting information into a computer and getting it out       ________                     
5 extremely important or necessary                                                              ________
6 to keep information or facts in a computer                                                ________
7 a device with moving parts that uses power to do work                            ________
   of a particular type                                                                                      

C Study the rules of word formation. Find the words with this suffix in the text.

Suffix - ian 1 makes a noun meaning “a person who does something”
Example words:  electrician, physician (do not confuse with physicist)
                    2 makes an adjective meaning “belonging to”

Example words: Italian, Australian                        
4A Watch the video Charles Babbage Analytical Engine and answer the questions.

Useful notes:
cog [ kɒɡ ]n – зубец, выступ.
ratchet [ˈrætʃ.ɪt ] n – храповой механизм
restrict [ rɪˈstrɪkt ] v  - ограничивать
rod n -  стержень
crank [ kræŋk ] n – рычаг, рукоятка, заводная ручка
stiff a – жёсткий, негибкий
pattern n – образец, определённый рисунок, узор
punched cards - перфокарты
Joseph Jacquard – французский изобретатель ткацкого станка для узорчатых материй
1When did Charles Babbage design the world’s first true computer’?

2 Who helped him to write a programme for his invention?

3 Whose daughter was Ada Lovelace?

4 Did Babbage and Lovelace finish their work?

5 What source of power did Babbage use for the Analytical Engine? Why?
6 Who did he get the idea for his input device from?

B Work in pairs and complete the information. 
1 Charles Babbage designed the world’s first true computer in …
2 He called it …
3 Ada Lovelace, the daughter of … produced … to operate the analytical machine.
4 Babbage was restricted to using wheels and cogs to represent …
5 The electricity was not usable at that time so he had to rely on … to power his machine.
 6 Babbage’s analytical machine may have been a practical failure but…
 Work in pairs. Write three questions on the history of computing. Then ask and answer the questions.
Did you know?

Prior to 1980, Webster’s Dictionary defined the word ‘computer’ as a person who computes, typically with a slide rule!
 5 Complete the sentences with the proper names of computer pioneers.
    Then choose the scientist you like most and prepare a short talk about their inventions.
   Semyon Korsakov        Blaise Pascal          Charles Babbage   
                   Ada Lovelace          Gottfried Leibniz           Wilhelm Schickard                  

1 … was a genius of the first order – a mathematician and professor, an engineer and inventor, a politician, a writer, a founder of scientific organizations and an expert on industry. His pioneering book on the Economy of Machinery and Manufactures was cited repeatedly by Marx in Capital. He was a human dynamo who needed only five or six hours to sleep a day and who was driven by millenarian version of man and machine that brought him within a hair’s breadth of the invention of the greatest of all machines – the Computer.
2 The English mathematician … wrote hypothetical programs for the Analytical Engine, saying, “A new, a vast and a powerful language is developed for future use of analysis”. For that work …is often considered the world’s first programmer. In 1980, the US Department of Defense settled on (in honour of ….) the name … for a new standardized computer language. But some scientists think that… was Babbage’s fairy lady – interpreter, adviser, collaborator and only supported Charles Babbage financially, intellectually and emotionally. As such her achievement was certainly remarkable.

3 …was a very competent mathematician. He became intrigued with the possibility of using machinery to enhance natural intelligence and later he invented several devices which he called machines for the comparison of ideas. Just like Babbage, … could see the perspective of the suggested mechanization of thinking and just like Babbage, intended to use punched cards as a memory holder. Aiming to create an auxiliary amplifier for natural intelligence, … invented five devices. He announced his new devices in September 1832. Later the same year, he presented his ideas to the Imperial Academy of Science in St. Petersburg, but their experts rejected his application, failing to see the potential of mechanizing searches through large stores of information. The commission, led by the famous mathematician M. Ostrogradski, even made an ironical note: “Mr. … wasted his intelligence in order to teach other people to live without intelligence.”

4 The French most celebrated mathematician … was also a famous physicist and religious philosopher. In 1642, at the age of 18, ….  constructed a calculating device, the Pascaline, to help his father in his tax computations. The machine was regarded by …’s contemporaries as his main claim to fame. It was the first digital calculator since it operated by counting integers. In fact the machine could only add, because subtractions were performed using complement technique. 
5 The great German mathematician … was one of the first men who dreamed for a logical (thinking) device. While working on adding automatic multiplication and division to Pascal’s calculator. … created the first mechanical calculator, suitable not only for a addition and subtraction, but for multiplication also. It was the first calculator that could perform all four arithmetic operations.

6 The German astronomer, mathematician and cartographer … created an adding machine preceding that of Pascal. He called it a Calculating Clock, the first form of the mechanical calculator that we use today. Unfortunately, the machine designed by… around 1623, didn’t manage to survive to the present day. Only 3 documents about the machine have been found till now. But modern engineers have been able to reproduce it from details in his letters.
6 Complete the table.

WORD FAMILY    BASE                                     WORD FAMILY   CALCULATE
Nouns -                    Adjectives -                           Nouns -                 Adjectives -

            -                                      -                                       -                                   - 

Verbs   -                    Adverbs    -                           Verbs  -                                   

7 Match words 1-8 with definitions a)-h)
1 built-in a           a) to perform a series of operations on data in a computer                                                                                                  

2 circuit n             b) the machinery and electronic parts of a computer system                                                                                                                

3 install v              c) the programs used to operate a computer                                                                                                                      

4 hardware n        d) included in something at the time that it is created
5 process v            e) the degree to which something or someone is large or small
6 size n                 f) to copy something onto your computer so that it can be used
7 shape n              g) a closed system especially of wires through which electricity can flow
8 software n          h) the particular way something looks as a whole
8 Complete the sentences with the words below. What do they have in common?
small    desktop     software      different       paper     larger   lightweight    typical     
1 Computers come in _______  sizes and shapes.
2 Laptop computers are _______   ________ machines that can run on batteries.
3 Desktop computers are _______ machines designed for use at a desk or table.

4 The parts of a ________   ________   computer are the case, monitor, keyboard, mouse and speakers.

5 Most cases have a CD or DVD drive so that you can install________ programs.
6 If you have a printer you can make a ________ copy of what displays on your monitor.
9 Read the information and complete it with the words from the exercise above.
In general an attribute is a property or characteristics. Speed, for example, is an attribute of your computer (high-speed computer) 
The attribute of a noun may be an adjective ( _____________), a compound adjective 
( __________), an adjective in comparative form (. __________) a noun (________), 

a compound noun (________),  a pronoun ( his computer), an infinitive, (desire to win), 

a noun in the possessive case (today’s computers), a past or present participle (chips made of silicon, existing models). 
*In using or programming computers an attribute is a changeable property or characteristic of some component of a program that can be set to different values
10 Give Russian equivalents to the word combinations below.
  time machine            research computer               potential customer          profit record
  machine time            computer research               customer potential          record profit
In English it is extremely common to use nouns as adjectives. The problem arises when several nouns are used attributively. In this case you should figure out which nouns are functioning as nouns and which are adjectives and what goes with what. The last word in a chain is often used as a noun. 
11 Translate these noun chains.
chips                                                                                  circuit 
computer chips                                                                  circuit design
today’s computer chips                                                     circuit design materials
today’s computer chip fabrication                                    candidate circuit design materials
today’s computer chip fabrication  technique                  researcher’s circuit design materials                                                                                                  

physics                                                                              key           
quantum physics                                                               key distribution 
quantum physics research                                                 potential key distribution 
quantum physics research methods                                  potential key distribution methods             
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12A Listen to part one of the recording and answer these questions.

1 What was Neil doing at the moment of starting their conversation?

2 What definition of a smartphone did Neil give?
3 What reasons did Neil mention for using his smartphone so much?

4 What does the abbreviation app stand for?

5 Who designed and created the first desktop computer?

6 When was the first commercially produced desktop computer launched?

   Was it in:  a) …   b) … c) …  . What is your answer?

B Work in pairs. Listen to part two of the conversation (2:35) and complete what American technology writer Nicholas Carr said. Then listen again and check.
The ability of computers to do things we used to do is growing astronomically and we’re rushing to hand over to computers tasks, activities – both in our work lives and in our personal lives – and what you begin to see is …. The person becoming reliant on computers; because they are not exercising their own talents, … And we begin to lose, as a result, the unique things that the human beings can do that computers can’t:…
C Role play the dialogue between Neil and Rob. Use the prompts.

Neil Nicholas Carr / use / computers / lose / skill / 

Rob loss / talent / natural ability / do / well / rely on computers / talent / fade /

Neil lose / things /make / human / empathy/ other / people / feel/

Rob agree / writer / with?
Neil get / point /

Rob friendships / social media / new people / different countries /remember/ face-to-face/

Neil use /global positioning system /conversation / ask for directions /
Rob spellchecker / miss / learn /spell / words / properly / not leave / machine /                                                                       
Neil rely on / digital technology / computers / sophisticated /remember / tools /

D Use the information from the recording and complete the definitions.

1 A smart phone is a kind of phone which…
2 GPS is the abbreviation for the global positioning system which…
3 A spellchecker is a very useful piece of software which…


Computer pioneers & Pioneer computers
 13 Look at these pictures and match them to the dates and information.                         5.2
Then make up sentences in full.
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 Example: Picture one shows the first portable computer the Osborne 1 created in 1980

[image: image9.jpg]


[image: image10.png]Lpesruii rpex upmome
P Al
pugp OM/
P-






1 ___________________         2___________________       3___________________
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4____________________        5 ___________________       6 __________________
   1971               1976               1980            1981            1985             1989 
   a) Microsoft announced the first Windows 1.0 operating system                      
   b) Intel introduced the first commercial microprocessor
   c) The first Apple computer came out                                                               
   d) The first portable computer was created by Adam Osborne                        
   e) IBM introduced its first personal computer (PC) 

   f) Apple created the first laptop
14 Watch the video What is inside your computer? (2:30). Then answer the questions.
1What are the main components of a computer?
2 What does the abbreviation RAM stand for?

3 What acts as a short-term / long-term memory in your computer?

4 What is the function of the motherboard?

5 What does the processor determine?

6 What is the video card responsible for?
15 Write complete definitions. Make use of the prompts.
1 Computer is an… / advance / electron / data / process / device / which 

                             - accept / store / input data,

                             - process  / data / input,

                             - generate / the output in the required format.

 2 Hardware – machinery / electronic / part / computer / system /

 3 Software -   program / use / operate / computer

Read the information.

Relative clauses provide important information about what or who we are talking about.

A relative clause is introduced by a pronoun. The most common relative pronouns are:

who: to refer to people

which: to refer to things

that: to refer to either people or things

whose: the possessive of who and which

when: used after nouns referring to time

where: used after nouns referring to place.
16 Match sentences 1-8 with appropriate relative clauses a)-h)

1 The case or system unit contains the electronic brain of the computer...

2 Laptop computers are small lightweight machines …
3 Probably the simplest type of hardware…is the mouse
4 Quantum computers…are fundamentally different

5 A man … gave commands.

6 It is the hour…

7 Charles Babbage is the person …

8 A library is a place…
a) which are being developed in labs right now 

b) that we have

c) that can run on batteries

d) which processes and sends information between all of the other parts

e) where they keep books.                                                                                                                                            
f) whose voice seemed familiar to me                                                                                                                                          

g) when we sleep                                                                                                                                  

h) who introduced the idea of storing and reading the information before processing.                                                                                                                                       
17 Match words 1-6 with definitions a)-f). Then join the sentences with which, whose, where and that.
1a   iPod                                                                                         
iPod is an electronic device which you use to listen to music.
2 ____ laboratory                                                                                
3 ____ engineer
4 ____ processor 

5 ____ device

6 ____ monitor
a) An electronic device. You use it to listen to music.

b) A part of a computer. It controls all the other parts of a computer.

c) An object or machine. It has been invented to fulfill a particular purpose.

d) A person. His or her job involves designing and building engines, machines, roads, etc.

e) A device with a screen. It shows information from a computer.
f) A place, Chemicals or medicines are produced there.
18 Find the spelling for these words.
[ əˈveɪləbl ]   [ weɪt ]    [ ˈsɜː.kɪt ]    [ ɪnˈstɔːl ]   [ rɪˈlaɪə.bl̩ ]  [ rɪˈkwaɪə]

19 People are talking about their experiences with computers. Read what they say and put the collocations below in the correct places.

        formatted     created a new document   lost my work    copy text   started up my computer     
                  zipped        save the document          a hard copy       resize   position the cursor

.My friend asked me if I would translate an article he had written in German about the history of computing and I said yes. I must have been mad! When he emailed it to me, I found he’d ____the file and I didn’t know how to unzip it. He’d ____ the document in a really weird way too. My heart really sank when I saw it. Luckily, I found some cool translation software on the web. All you have to do is____ ____over the text and translation pops up in a new window. You can _____the window if it’s too big. I made ____ ____ of the original document too. Automatic translation isn’t that accurate, but it was certainly better than starting from scratch.
                                                           ***                 
I had to write an essay about global warming, so first I ____ __  ____  and ____ ____ ___

 Our teacher said we could look for information on the Internet, but we were not allowed to _____ ____ from websites. After writing for two hours, I went for a cup of coffee, but unfortunately I forgot to ____ ____When I came back, I discovered that my little brother had switched the computer off and I had ___ ____.

B Prepare a short talk about your experience with computers. Make use of the collocations from the exercise above. 
C Work in pairs. Find out what the missing collocation is in each question. Then ask and answer the questions.

1 Do you make a ______ _____ of the original document to refer to when you work?
2 Do you always remember to ______your ______ at least every 15 minutes?

3 Do you think it is wrong to _____ ____ from the Internet to use it in an essay?

4 Do you ______    _____   _______ every day?

5 Have you ever ______ your ______because something went wrong with your computer? 

6 Have you ever ______ an email which you were sorry about later?

7 Did you _____ ___ your _______ before 8 a.m. yesterday?
20 Answer these questions.
1 How do you prefer to read in English? Why?

      slowly / aloud / to yourself / with a dictionary / without a dictionary
 2 Is it a good idea to change the way you read from time to time? Why?
 3 Would you like to improve your reading skills?

 4 Do you practise the pronunciation of any difficult words before reading aloud the whole text?
 5 What should you do when you are asked to skim the text?

 6 Should you read the text very carefully when you are given a task to scan the text?
 7 What do you do when you come across unfamiliar words in the text you’re reading?

 8 What should you start with when you’re trying to guess the unknown word?

21 Read the information and complete the gaps with the words skim or scan.
     When you ____ read a paragraph, you quickly read through it just to find out the main points.

You shouldn’t worry about words you don’t understand and you shouldn’t read each sentence slowly and carefully in an attempt to make sure you understand everything.

     When you ____ a text, you look through it in order to find particular words or pieces of information. You do not need to read every word of the text in order to do this.  
22A Skim the text and choose the best title A, B or C. Justify your answer.
A NANOCOMPUTING
B RADICAL NEXT-GEN COMPUTING
C BIOLOGICALLY INSPIRED DESIGN: PROCESS AND PRODUCTS
B Read the text again more carefully. Five relative clauses have been removed from the sentences in the text. Choose from a)-f) the one which fits each gap (1-5). One clause is extra.
a) … who haven’t yet benefitted from IT…

b) … that might seem radical or even difficult to realize

c) … that have guided us so far
d) … that we still haven’t addressed satisfactorily

e) … that Charles Babbage and Alan Turning envisaged…

f) … which can store only a single value…
In the past half century, driven by rapid, phenomenal advances in microelectronics closely following Moore’s law, computers of different kinds, forms, and shapes have evolved, redefined, and transformed almost everything we deal with. However, they still function on the same fundamental computational principles 1_________________________________and that John von Neumann and others subsequently refined. What’s in store for the next 50 years? Do the fundamental principles and assumptions that define modern computing – and 2______________  – require revolutionary rethinking? How might- and should- computing advance to address unmet demands and current and emerging challengers?
Demands on computing, storage, and communication will continue to escalate. We’ll use computers for newer applications and computationally more difficult problems 3_____________ More people, even those at the bottom of the economic pyramid 4______________________________and almost everything, including objects, animals, and buildings, will eventually use and rely on computers in some form.
Unfortunately, digital computing based on silicon and the conventional architecture is reaching its limits owing to fundamental physical limits, economic considerations, and reliability issues. It’s also handicapped toaddress certain kinds of problems in domains such as weather forecasting, bioinformatics, robotics, and autonomous systems. 
Thus, we must examine and advance new approaches 5_______________________________

Researchers and industry are thinking differently about computational principles and pursuing new paradigms such as quantum computing, biologically- inspired computing, and nanocomputing. We might soon need to embrace such approaches, particularly for some of the emerging applications. So, we need to understand the principles and potential of these paradigms and be aware of their current status and future prospects.
C Match meanings 1-8 and grammatical terms a)-h) with the words in bold from the text. 
1 near                                                                                      a) noun                       1g - closely                                                
2 trying to achieve                                                                  b) present participle   _________                                                        
3 process of keeping information on a computer                   c) multi-word verb     _________                                                                               
4 quick or sudden                                                                   d) gradable adjective _________                                                                 
5 to accept an idea, a set of beliefs etc., with enthusiasm      e) infinitive with to    _________                                                                
6 influenced                                                                            f) past participle        _________
7 because of                                                                            g) adverb                    _________

8 to relate to something                                                          h) preposition             _________
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Compound adjectives

23A Listen to the talk about compound adjectives. Then answer the questions.
Useful notes:
lap time  - время круга в гонках
incredible [ ɪnˈkredɪbl̩ ] – невероятный,  потрясающий, неимоверный etc.
hyphen [ ˈhaɪfən ]  – тире
carbohydrates [ ˌkɑːbəʊˈhaɪdreɪt ] - углеводы
1 What is Rob?
2 How fast was Rob’s lap time?
3 What did the last victory mean to Rob?
4 Why is there no s at the end of the word kilometre in the compound adjective four-kilometre?
5 Do you need a hyphen when you write a number-noun adjective? 
6 Could you give examples of number-noun adjectives?
B Work in pairs and complete sentences 1-6 with a compound adjective from the box.

 Then listen again and check.
        six-mile    four-kilometre   low-cost    seventy-second   nine-hour   high-quality
1 Honestly, I expected to win. I mean, you don’t come second in a ________ vehicle like mine.

2 Well, you are right. You don’t see a _________ lap every day.
3 This year the drivers are hoping to complete the _________course in an even faster time.

4 How do you feel about _______ airlines, Catherine?
5 The flight from London to New York is a _________ trip.
6 Every morning, Cathering goes for a ______ run.     

C Role play the dialogue between Rob and his interviewer. Use the prompts.
Interviewer   / congratulations / win / what / victory / mean /?
Rob / expect / win / high / quality / vehicle /

Interviewer / impressive / amazing / lap / time / incredible

Rob right / not see / 70 / seconds / every / day /
Interviewer / thanks / drivers / hope / 4 / kilometers / course / fast / time /
24 Work in pairs.
Student A: write several devices, products etc.
Student B: think of possible compound adjectives to describe these nouns.
Then swap the roles.
Example: Student A: a watch. a bulb, speakers 

                Student B: a water-proof watch, an energy-efficient light bulb, built-in speakers
25 Combine one word from the left-hand column and one word from the right-hand column to make compound adjectives.  Then use these adjectives to complete sentences 1-6 
Read the sentences in italics that will help you to decide which compound adjective you   need.
mass -                                                                                           density
last -                                                                                              purpose
general-                                                                                         produced
secure-                                                                                           provoking
high-                                                                                              key

thought-                                                                                         minute
 I’ve just bought a Carlson computer. It only cost me $400. Apparently, they’re made entirely by robots in a factory near Cardiff. The factory makes 20,000 units a week! The problem is that it keeps going wrong. I guess that when so many items are produced like this, some of them are bound to have faults.
1 _______ computers are more likely to have faults than those that are made in small quantities.

Flight prices to Rome were really expensive and we couldn’t afford them, but this morning I went onto the Internet and found two return tickets for $45 each. The only problem is that I have to go tonight.

2 I have found a _______deal for flights to Rome.
Renewed interest in quantum computing has only just begun, and researchers have only demonstrated a few of its potential applications. Nevertheless, we might well have a quantum computer in 10 to 15 years. It will be able to perform most common computing tasks if we give it the appropriate application and required time.
3 In 10 to 15 years we might well have a _______quantum computer.
Quantum physics offers powerful methods of encoding information that are impossible in the classical framework. QKD* allows us to generate a secure key so secret information can be sent securely from one location to another. It guarantees security where classical cryptography systems simply can’t. 
4 Researchers highlight applications of these methods in _________distribution for cryptography and quantum simulation.
Biological developments exist even at the device level. According to a recent article, the entirety of human knowledge might soon be stored in a few kilograms of DNA*, and in the future we might even store data in our skin.
5 DNA is a dense, stable information media, and advances in DNA synthesis and sequencing have made it an increasingly feasible _______ digital storage medium.
Bill didn’t really know or care much about the environment until he saw a film called An Inconvenient Truth. It made him think about the damage we are doing to our world, and made him determined to do something about it.
6 Bill found An Inconvenient Truth a very _______ film.
* QKD - Quantum Key Distribution
* DNA - abbreviation for deoxyribonucleic acid (ДНК)
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THE FUTURE IS FLEXIBLE

26 Look at the pictures.  What adjective can be used to describe all these things?              5.3
     What do you know about this technology?                                                            
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1 … display                                 2 … solar cells                        3 … lighting

Imagine you could stretch and fold your smartphone, laptop or tablet like a piece of paper 

and carry it around in your pocket. Or imagine that you are watching TV at home. Wave your 

arm and change channels. And in the hospital a disposable patch on your arm could use 

wireless connection to transmit data about blood pressure, heart rates and other vital signs 

to doctors and nurses. How awesome would that be?
27 Answer the questions.

1 Why are users so excited about flexible display technology?

2 What is the main reason why we don’t have truly flexible and stretchable electronics yet?

3 What are the practical applications of flexible electronics?
28 Read the definition and translate it.
Flexible electronics, also known as flex circuits, is a technology for assembling electronic devices on flexible plastic substrates, such as transparent conductive polyester film.

29 Choose the correct alternative.
1 The real appeal of flexible displays is their brightness / portability.

2 Flexible electronics will allow us to / rethink / reinvent / all aspects of tech use.
3 Flexible displays are fragile / nonbreakable, waterproof, and capable / incapable of being rolled up or folded for convenience.
4 OLEDs (Organic Light Emitting Diode) offer numerous advantages relative to conventional liquid crystal displays, including lower manufacturing and materials cost, ability to operate with / without a backlit.

5 Flexible electronics devices have enormous potential / low potential for use on and in the human body.
6 Printed electronics devices will be able to incorporate multiple functions in a single device that are also possible / impossible for silicon devices.
Study the rules of word formation. Think of examples.
A prefix is placed at the beginning of a word to change its meaning.
 Re is a prefix with the meaning again or back.
Example: reuse = to find a new use for something; refill = to fill something again
30A Look at the title of the article. What do you think it’s about?
NEW CHIP FABRICATION TECHNIQUE POINTS TO

INCREDIBLY THIN, FLEXIBLE COMPUTERS
You only need to take a look at the hefty mainframes of the 1950s and 1960s to understand how quickly computers and electronics have been miniaturized but there's room for them to go smaller still, if this new research is any indication. Scientists have come up with a new chip fabrication approach that they say could lead to much thinner and flexible computer chips in the future.
Developed by a team at MIT, it's the first chip fabrication technique where significantly different materials are deposited in the same layer. Today's computer chips, in contrast, are built from (very thin) layers stacked on top of one another, with precise patterns etched into them. The researchers say they've refined the process far enough to be able to build chips containing "all the circuit components necessary to produce a general-purpose computer".

"The methodology is universal for many kinds of structures," says Xi Ling, one of the authors of the paper. "This offers us tremendous potential with numerous candidate materials for ultra-thin circuit design." The layers of material are just 1-3 atoms thick, and they chose graphene as one of the materials used - the 'wonder material' has already been used in a variety of different innovations and experiments, and its thinness and strength makes it perfect for use in thin-film electronics.

In fact, the new process can mix any material that combines elements from group 6 of the periodic table (including chromium, molybdenum, and tungsten) and elements from group 16 (including sulphur, selenium, and tellurium). As many of these compounds are semiconductors - which form the basis of transistor design - they can prove very useful in extremely thin layers of electronics.

In the tests run by the MIT team, a layer of graphene is deposited on a silicon substrate, with gaps etched in for the second material to fill. This second material, molybdenum disulphide, is applied using a solid bar of material known as a PTAS. As the PTAS passes over the chip, its molecules cause a reaction with the exposed silicon, and a layer of molybdenum disulphide is formed. The same process can be used to combine several different materials in the same way.

While the science is tricky to wrap your head around, the eventual applications are simple: thinner, more flexible electronics that take new shapes, set new levels of portability, or attach themselves to other objects as a layer of film. The next step is to use the technology to try and create tunnelling-transistor processors, which use a quantum mechanical effect to block a charge or allow it through.

B Scan the text. What do parts in italics have in common? Give Russian equivalents to all these word combinations.
C For each paragraph think what the key idea is. Express it in one short sentence.
D Read the first and final paragraphs more carefully and summarize the main idea of the article.
31 A Match adjectives 1-6 with definitions a)-f).

Find these adjectives in the article and use the context to help you.
1 hefty                            a) firm, not liquid/gas (paragraph 5)

2 flexible                        b) difficult to do or deal with (paragraph 6)
3 precise                         c) large in amount or size (paragraph 1)

4 eventual                       d) able to change or be changed easily, able to bend (paragraph 1)

5 solid                             e) exact and accurate in form, time, detail or description (paragraph 2)

6 tricky                           f) happening at a later time or a result at the end (paragraph 6) 
B To extend your vocabulary, use a dictionary and check pronunciation of all these adjectives and write down related words from the same word family.
Then answer the questions.
  Which adjective …

                              … is not gradable?

                              … has the same noun/adjective form?

                              … forms the related noun form with the help of the suffix –ty?
                              … is the opposite of the adjective slight ?      

                              … has two related nouns?
                              … forms the negative form with the help of the prefix im-?
C Use the adjectives from the previous exercise to complete the sentences.
1 The …cost of the new facility has not been revealed.
2 The wire has to be … enough to go around corners of the room.

3 The equipment can be …to install.
4 The boiler uses … fuel.

5 Years of doing this research had made her… in her working methods.

6 They sold it easily and made a … profit.
32 Write the noun form of the adjectives.

1 available           _______        5 entire         ___________        9 strong         ________

2 capable             ________      6 reliable       ___________       10 portable          ________

3 dense                ________      7 basic           ___________       11 potential   _________

4 dependent         ________      8 intelligent   ___________       12 flexible      _________ 
33 Read the sentences below. Give Russian equivalents to word combinations in bold.
Find relative clauses in the sentences.
1 The researchers’ experimental chip uses two materials with very different lattice sizes: molibybdenum disulfide and grapheme, which is a single-atom-thick layer of carbon.

It’s the strongest known material, but it also has the highest known electron mobility, a measure of how rapidly electrons move through it. As such, it’s an excellent candidate for use in thin-film electronics or, indeed, in any nanoscale electronic devices.
2 The layers of material in the researchers’ experimental chip are extremely thin – between one and three atoms thick. Consequently, this work could abet efforts to manufacture thin, flexible, transparent computing devices, which could be laminated onto other materials.
3 The technique also has implications for the development of the ultralow-power, high-speed computing devices known as tunneling transistors and, potentially, for integration of optical components into computer chips.
34A Work in pairs.  Write a definition for each of the collocations below. Use a dictionary if necessary but write the definitions in your own words.

Student A:                                             Student B:
·    enter a password                       restart a computer

·    forward an email                       run software

·    a password expires                    install software

·    delete a file                                print out a document
B Swap your definitions and collocations with a pair and match the collocations to the definitions.
C Role play the situations below. 

The user (Student A) should begin the conversation, and the helpdesk (Student B) should respond. Both students should wait to give the information in brackets until later in the conversation.
1 User                                                                        Helpdesk
 You’ve entered your password, but the system     Ask them if they’ve got ‘Caps Lock’ pressed 
 won’t let you in. ( You are worried because you     down, (if they haven’t, tell them that their
 should forward an email to your colleague.)         password has probably expired, Offer to 
                                                                                   help them set up a new password.)
 2 User                                                                       Helpdesk    
 You’ve accidentally deleted a file with all the        Tell them not to worry because it should still 
 company’s sales figures on it.(You are very            be in their ‘trash’ folder. (Ask them to look 
 embarrassed.)                                                            there and see if they can find it.)

3 User                                                                        Helpdesk
You ran some new software and since then             Ask them if they have tried restarting their 

nothing seems to work properly. (You apologize      computer. (Ask them where they got the 
to the helpdesk, because this is third time you’ve      software from. Tell them that they should
called them today.)                                                     check with you before installing any new

                                                                                    software on a company computer.)

4 User                                                                         Helpdesk
You are trying to print out a document but the        Tell them that you’ll need to install some
symbols have come out all wrong. (You really         software that will allow them to print these 

need the document immediately for a meeting.)        symbols correctly. (Tell them that you are 

                                                                                    really busy and you can’t do it until 

                                                                                    tomorrow.)
35 Match each sentence 1-6 with a suitable response a)-f)

1 Do you think you could send me a copy?                a) Sure, what’s up?    
2 Oh dear, I’m having trouble opening this file          b) Just a minute I’ll see if it’s done
3 Can I have a quick word?                                         c) What version of the soft are you using?
4 How about if we run an anti-virus scan?                  d) Here, let me help you
5 I’m calling about the repair to my laptop                 e) Certainly, I’ll do it right now
6 I can’t print anything                                                f) That’s an idea! I’ll try that

36 Study the rules of word formation. 
Think of examples of your own.
Prefix micro – very small 
Example words: microcircuit - микросхема
Prefix mini – smaller than others of the same type  

Example words: minicomputer, minibus- микроавтобус
Prefix super – extremely or more than usual
Example words: superconductor – cверхпроводник, supersonic – сверхзвуковой
37A Match words 1-8 to definitions a)- h)

1 according to prep                a) able to work with something else; being suitable or right for 
2 design n                               b) to form something soft into the shape of a ball or tube
3 roll v                                    c) as stated by; in a way that agrees with
4 compatible a                       d) amount; space; sound level; book
5 volume n                             e) well-developed (skill or quality); fully grown (of a living being)
6 mature a                              f) to finish doing something
7 even adv                              g) the unexpected characteristic of something or emphasis

8 complete v                           h) the way in which something is arranged or shaped; the skill of

                                               making plans or drawings

B Complete the sentences with the words from the exercise above in the correct form.

1 She is an expert in software … 
2 The computer software isn’t …with your operating system.
3 The new service is one of the most useful and popular on the Web. … better, it’s free to use.

4 She …three years of college, and then took a year off.

5 The system couldn’t handle the …of email.

6 I …a string into a ball.

7 … some researchers, the future of electronic devices is centered on flexibility.

8 A … student is an adult student who goes to college or university some years after leaving school.

38 Study the information. Use these idioms in your own sentences.
IDIOMS with even
· even if  whether or not   

      Even if you apologize, she still may not forgive you.
· even though despite the fact that
Even though he never completed college, he runs a successful software company.
· even so  although it is true   

      There are a lot of spelling mistakes; even so, it’s quite a good essay.
IDIOMS with roll
· roll up your sleeves to prepare for hard work
We’ve planned everything- - now it’s time to roll up our sleeves and get started.
PHRASAL VERBS with roll      
· roll out something  to make something available or known to people for the first time 
The company has rolled out new services faster than any other in the field.
· roll back something to reduce something to an earlier level or standard 
The governor plans to roll property taxes back.

39A Watch the video What is stopping Flexible Displays From Taking Over?
Then answer the questions.
Useful notes:

fold v –свёртывать. складывать
semiconductors n - полупроводники
conductors n  – проводники
insulators n  -  непроводник
film – плёнка
1 Have you seen flexible displays?
2 Have they already appeared as a complete commercial product?
3 Why do you think they haven’t been put into a product yet?
4 Are manufactures interested in flexible displays?
5 When can we expect to see a smart phone with a truly flexible display?
6 What are the uses for flexible and foldable displays?
B Work in pairs and complete the sentences using the information from the video.

1 Dr. Ling told us that it’s quite a high investment area and no one has experienced out in products for flexible displays yet because …
2 There are many different materials: semiconductors, conductors, insulators and barriers that you have to …
3 If you change a single material you probably have to …
4 So it is not just a single innovation that makes sense and, but he also claims that it is not only the materials. it is  the corresponding processes: …
5 We’ve seen flexible displays floating around the tradeshow for two years now. Why is no one put into a product yet? In one word it is …
6 We’ve had discussions with different manufactures and they’ve all been really …but if you don’t have large … even if the technology is very interesting they can’t …
7 Folding and unfolding is just the first step. In the future you will be able ….
7 Once we’ve get larger volumes …
40 Work in pairs. Complete the sentences with the dependent preposition.
1 We are particularly interested … hearing from people who are fluent … both Spanish and English.
2 American English is significantly different … British English.

3 She was excited … the trip because she was going to learn to ski.

4 The company is proud … its environmental record.

5 Charles is fond … driving, so I’m happy just to be a passenger.

6 Naomi has been absent … class for four days.

7 I’m not responsible … breaking your computer.

8 The restaurant is famous … its seafood.

9 She is not very good … mathematics.

10 I’ve always been afraid … heights.

11 She’s never satisfied … what she’

                  
 
Brain VS Supercomputer…   Which one wins?                                                               
 
                            41 Which do you think is smarter? What interesting facts about your brain do you know?        5.4
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42 Work in pairs. Complete the sentences with the numbers below.

Then read these amazing facts about our brain aloud.

        10        20      2       80      5     10 terabytes   100 billion    100 trillion
1 The human brain is only … of body’s weight but consumes … of oxygen and energy.

2 The brain operates on the same amount of power as a …-watt light bulb.

3 … of the brain is water.

4 Your brain grows quickest till the age of ….

5 The storage capacity of the brain is thought to be over … ; times more than

 Encyclopedia Britannica.

6 The human brain consists of … neurons and these are connected to well over …
 synapses.


43 Answer the questions.
1What does the brain work on?

2 When does the brain reach its full size?
3 Is our brain capable of forming new cells in adulthood?
4 Is the brain more active during the daytime or at night?
5 Can your brain feel any pain?
6 What speed do nerve impulses travel at?
Did you know?

A supercomputer was used to mimic brain but even with its 83 000 processors it could mimic 

just 1% of one second of human activity and it took 40 minutes to do so.

44A Read the article and suggest the title. What do you understand by ‘intelligence’?                                                                      
There's more to intelligence than processing speed. While a supercomputer like the Sequoia can analyze problems and reach a solution faster than humans, it can't adapt and learn the way humans can. Our brains are capable of analyzing new and unfamiliar situations in a way that computers can't. We can draw upon our past experiences and make inferences about the new situation. We can experiment with different approaches until we find the best way to move forward. Computers aren't capable of doing that -- you have to tell a computer what to do.

Humans are also very good at recognizing patterns. While we're making progress in machine pattern recognition, it's mostly on a superficial level. For example, some digital cameras can recognize specific faces and automatically tag photos of those people as you take pictures. But humans can recognize complex patterns and adapt to them -- computers still have trouble doing that.

Could computer scientists build a machine that simulates the way humans think? It's not as easy as it sounds. The human brain is incredibly complex. We still don't have a full understanding of how the brain works. Without this understanding, it's challenging to create a meaningful simulation of the brain.

One of the features computers would need to be more intelligent than humans is the ability to draw conclusions from observations. In a study published in 2009, computer engineers at Cornell University designed a program that could do this on a limited scale. The program gave the computer a basic set of tools it could use to observe and analyze the movements of a pendulum Using this foundation, the software was able to extrapolate basic laws of physics from the pendulum's motions. It took about a day for the computer to arrive at the same conclusions it took humans thousands of years to grasp.
While the Cornell project was a remarkable achievement in computer engineering, we're still years away from computers that can make conclusions from general observations. The Cornell software gave the computer the tools it needed to draw conclusions -- the computer was unable to create or refine these tools for itself.

As long as computers rely on sets of pre-installed instructions to perform tasks, they can't be said to be more intelligent than humans. Even IBM's Watson can only respond to input -- it can't spontaneously pull up information or think in the way we humans do. Only when computers can adapt and perform tasks outside their initial programming will they be truly intelligent. Until that time, computers are just very sophisticated calculator.

Hundreds of computer scientists are trying to solve this crucial problem. Some are attempting to design computers that can mimic human thought -- a tricky situation considering we still don't have a complete understanding of how we think. Other computer scientists prefer to design systems that don't use the brain as a model. Futurists like Dr. Ray Kurzweil predict that it's just a matter of time before we develop a computer system capable of being self-aware. After that, we may see computers capable of recursive self-improvement. That means computers will be able to analyze their own capabilities and make adjustments to improve performance.

But creating a self-aware computer system is beyond our capabilities right now. It may not even be possible. While we continue to gain understanding in the fields of biology and computer science, we may encounter a fundamental obstacle before we can ever create a self-aware machine. Alternatively, we may come to a point where human and machine intelligence merge, leaving the entire question moot 

B Read the article again. Are statements 1-6 true (T) or false (F)?

Find any words/phrases that help you decide.

1 Our brains are much smarter than supercomputers because humans have the capability to understand the situation and behave accordingly. T/F

2 Humans can recognize complex patterns and adapt to them and current computers can’t. T/F
3 Computer scientists have a full understanding of how the brain works and are trying to create a meaningful simulation of the brain. T/F
4 The project at the Cornell University was a remarkable achievement in computer engineering. It proved that supercomputers could make conclusions from general observations. T/F

5 Only IBM’s Watson is able to think in the way we humans do. T/F

6 Humans are spectacular at several things, including pattern recognition, language abilities and creative thinking. T/F
C Match sentence beginnings 1-6 with the endings a)-f).

1 Our brains are capable of analyzing new and         a) is the ability to draw conclusions from

unfamiliar situations in a way                                   observations.                                                                               

2 We still don’t have a full understanding of            b) will they be truly intelligent.

3 One of the features computers would need to        c) that computers can’t.

be more intelligent than humans

4 As long as computers rely on sets of                      d)  it can’t think in the way we humans do.
pre-installed instructions to perform tasks,                                            

5 Even IBM’s Watson can only respond to              e) how the brain works.

input -                                                                          
6 Only when computers can adapt and perform       f) they can’t be said to be more intelligent

tasks outside their initial programming                    than humans. 
45 Work in pairs and compare the computer and the brain. Think in computer terms.
Student A: think of differences of humans and computers. Make use of the prompts below.
 / processing and memory / processing speed / memory capacity / the ability to manufacture new information /a massively parallel machine / ability to redesign itself / step-by-step instructions /
Student B: think of similarities of humans and machines. Make use of the prompts below.
mathematical calculations / complex algorithms / electrical signals /to  increase memory / 
repair and backup systems / can download information and upload it / both used for storage information / run tasks /both can degrade /
46 Choose the correct word to complete the information. Think of sample sentences.
              smart        bright       brilliant        wise   
The adjective …is a common alternative to ‘intelligent’.
Young people who are intelligent are sometimes described as …

Someone who is extremely intelligent is sometimes described as …
… can be used to describe someone who is intelligent as the result of experience.

BBC LEARNING ENGLISH

What can’t computers do?

47 A Listen to the recording and answer the questions.

1 What is artificial intelligence?. 
2 What can an intelligent machine do?.
3 What is an educated guess based on?
4 What limitations AI (artificial intelligence) has at the moment?
5 When was the first match played between a computer and a chess grand master? Who won it?.
6 What was the result of the second match? Where did it take place?

B Work in pairs and complete the sentences using the information from the recording.

     Then listen again and check.
1 A computer algorithm is …
2 The related adjective of the noun algorithm is …
3 Cutting edge means …
4 So things we take for granted are doing every day tasks like …
5 When you start to think how to implement things that we take for granted on a computer, you realize that it’s those things that are …
6 The IBM supercomputer Deep Blue played against … 
7 But the same computer would find it incredibly difficult …
8 The 1997 match was the first defeat of a reigning world chess champion …
C Say the same in other words. Use the expressions from the recording.
1 This software is new and advanced.    
2 We don’t think about smart phones as something new or unusual nowadays.
3 We perform every day tasks without thinking.
4 Was your answer based on knowledge and experience?
5 Computers follow a set of steps in order to help us drive our cars or make student essays.
6 There is a limit on what AI can do and how good it can be.
48A Choose the correct alternative

Then watch part one of the video Computers That Think like Humans and check.

1 Computer engineers wish they could build a machine as smart as you / smarter than you.
2 It is true / it is not true that computers can perform calculation at a blistering pace.

3 A traditional computer has to solve operations one at a time / many at a time.
4 Our brain is naturally designed to reprogram itself / can’t redesign itself
5 Our brain is really energy-consuming / energy-efficient.
6 You have a web of around 80 to 100 / 800 to 1000 / neurons in your brain.
7 Our brain executes individual computations at a rate much slower/ much faster than a computer chip.
8 Our brain can be working on thousands / millions operations at the same time.

B Watch part two of the video.  Then complete the sentences.

1 The semiconductor company Qualcomm has a neuro-inspired chip in development…
2 In one demonstration they had a robot working on this system, navigating to different white     spots on a floor…
3 No one programmed the robot to do that. The robot just behaved on its own and got positive reinforcement, essentially a “good robot” message every now and then …
C Discuss. What was the purpose of the experiment? What did it show? 

Describe the experiment.

D Some researchers believe that the next wave of intelligent devices will think as our brains do – and leave computers in the dust. Do you agree? Give reasons.

49 Work in pairs. 
Student A:  read sentences 1-6 aloud.

Student B:  respond to your partner’s questions or requests.
Example: -     Would it be OK to use the projector for my presentation?
· I’m afraid not. The thing is, it is being repaired at the moment.

· Oh, OK, I’ll just use my laptop then.
1 Do you think you could send me those pdf files?
2 Oh, no my computer’s crashed. Can I use yours?

3 Have you got the user manual for the new software? 
4 I can’t connect to the Internet.
5 I saved some files to my hard drive and they have disappeared.

6 I can’t print anything.
50 Complete the information with the words below. 
                 rapid        fast     prompt     hasty     hurried   
A very common alternative to quick is …
If something is done quickly, without waiting you can use the adjectives … or …
If something is done too quickly, without thinking carefully, the adjectives … and … are often used.
The adjective … is often used to describe quick growth or change.
REVIEW 1-4
1 One word in each group does not belong. Find the word and justify your answer.
require       rewrite        redesign           rethink
rapid          fast              quick               slow

mouse        keyboard    software           monitor
keep           use              store                 save
reliable       capable       impossible       available
ordinary     trivial          conventional    unique

close to      near to         far away           in the vicinity     
2 Suggest the adjectives to match these definitions. 

1 having the skill or ability or strength to do something   _________

2 included as part of something and not separate from it _________

3 not unusual or different in any way ___________

4 able to be obtained, used, or created _____________
5 large, larger than usual or expected ______________
6 able to bend easily without breaking _____________
7 that is likely to be correct or true; that you can rely on __________

8 near in space or time _____________
3 Write the dependent preposition to go with these adjectives. 

1 good …                    5 interested …         9 afraid …

2 proud…                    6 fond …                10 famous …

3 different …               7 fluent ….             11 satisfied …

4 excited …                 8 absent …             12 responsible …
4 Match the beginnings 1-6 and endings a)-f) of the sayings.
   Choose one you like most and prepare a short talk on the subject.
1 Computing is not about computers any more…         

2 The real danger is not that computers will begin        
    to think like men,                                                          
3 The similarities between humans and computers…                                                           
4 The computer is incredibly fast, accurate and stupid  
    Man is unbelievably slow, inaccurate and brilliant.

5 Computer scientists are…
6 A Computer cannot manufacture new information.
7 Computers have lots of memory
8 For now computers are informational babies -

a) are more numerous than the differences.
b)The manage of the two is a force beyond calculation.
c) but no imagination.
d) but that men will begin to think like computers.

e) That’s the difference between our brain and a computer.
f)  the historians of computing.
g) It is about living.
h) they cannot ‘cook’ by themselves.
