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A YOUNG MATH BOOK

Compuiens

BY JANE JONAS SRIVASTAVA

illustrated by
James and Ruth McCrea

Comparing a computer to a five-ring
circus, this book tells what a computer
is and how it works. In easy-to-under-

stand language, Jane Jonas Srivastava

outlines the basic units which make up
all computers, and explains special
computer language like printout, data,
program, and FORTRAN.

In CompuTERs, the young mathema-
tician will learn what a programmer
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uses a flowchart for, and how to de- -

sign a flowchart of his own. One of the
flowcharts in the book is for counting
from one to ten; the other is for count-
ing giraffes met on the way to school.

This book also tells what sort of
tasks people ask computers to do. As
the author points out, most times com-
puters are used to do quickly and ac-
curately the same job over and over
again. Unlike humans, they can do
this without getting bored and asking,
“When'’s recess?"’ Most important, the
reader learns that computers can do
only the things that programmers ask
them to do.

This is a lighthearted, information-
filled book that will fascinate young
readers. The delightful illustrations by
Ruth and James McCrea are a perfect
complement to the text.
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The first counting machine was an abacus. Al-
though it was invented more than 2,000 years ago,
people use it even today.

What other machines do we use for counting?
Adding machines and cash registers are simple
computers.
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There are other computers that read, and write,
and count, and do arithmetic. They can remember
things, and they can follow very complicated in-
structions.

Banks use computers to sort checks.

Stores use computers to make out bills.

Factories use computers to tell how long each
person works and how much he should be paid.
Sometimes a computer even writes out the pay-
checks!

Some computers are as big as a house; some are
small enough to fit on a desk.






The computers that do many jobs are made up of
smaller parts called UNITS.

The INPUT UNIT reads information that is given to
the computer. This information is called DATA.

Data is the information a computer needs to do
a job. For example, the date a person was born, or
the name of the city or the street where he lives, is
data. Data is also numbers, like the number of peo-
ple in a family, or the number of people who eat
Munchies for breakfast. Number facts like 1 +1 =2,
or 27 is bigger than 26, are data, too.

The kind of data a computer uses depends on the
job the computer is doing.
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As well as reading data, the Input Unit reads in-
structions that tell it how to use the data. These
instructions are called a PROGRAM.

A program may tell the computer: “Find the names
of all the people you know who were born on Janu-
ary 1, 1967,” or “Count all the families who have
more than two children,” or ““Add these two num-
bers and remember the answer [17,4 |.”

The people who give instructions to computers are
called PROGRAMMERS.




The programmer writes each program in a lan-
guage which is like our language, but easier for the
computer to use.

Our language is English. Each time we talk to a
friend, or write a letter, or think a thought, we use
the English language. You are using the English
language to read this book.

In English we say:

“Add 4 to 17 and then stop.”
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“01 0010
01 0011
10 0110
10 0111~

01 0010 means
01 0011 means
10 0110 means
10 0111 means




The ARITHMETIC UNIT is like an adding machine. It
adds by counting, just as you sometimes add by
counting on your fingers. A computer subtracts by
counting, too. A computer does all its arithmetic
by counting!

A computer reads and writes to itself, and counts,
by opening and closing tiny switches. These
switches turn on and off like the light switches in
your house. The computer moves these switches
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very quickly, much faster than you can turn a light
on or off.

Computers also have a unit called a MEMORY BANK.
The computer keeps data and programs in its Mem-
ory Bank. Some data are kept in the Memory Bank
for a long time; other data may be kept only for a
short time, then used and taken out to make room
for new or better data. A computer can “‘remember””’
only the data and programs it has in its Memory

Bank.
/ \.
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When a computer has finished a job, the OuTPUT
UNIT prints the answers on paper for people to read.
This part of the computer is like a typewriter, and
the answers it writes are called the PRINTOUT.

SOME COMPUTERS PRINT LIKE THISe

O o0 O O O

. 4

Other computers print like this.

> O o O O O
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Instead of printing, some computers tell us the
answers by making sounds-tiké a human_voice.

The CONTROL UNIT makes sure that the computer
is doing the right job the.right way. Since all of the
parts of a computer may be-working at the same
time, the Control Unit is like the ringmaster in a
5-ring circus.
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Can you draw a picture of a computer circus with
the Control Unit telling all the other Units how to do
their jobs?

This is the way people who work with computers
usually draw the picture:

Arithmefic
Unit—



For each job the computer does, the programmer
gives it lots of data and many instructions. Although
the instructions are simple, they are very exact and
must be followed one by one. For example:

“Do you want to read the next page? If you do,
then turn this page.”

~ -
-
o
B 2

.y / | d",,“ {3
2 0 m//// |



20

Using simple instructions, the computer can do
very complicated things. Some computers can even
tell us how to build new and better computers.

But remember, since computers are ma-
chines, they can use only the data fed into
the Input Unit or stored in the Memory Bank.
They can do only what the program tells
them to do.

In order to write a program a programmer first
makes a plan like a road map. This plan is called a
FLOWCHART.

Can you read this flowchart? Follow the arrows.
When a question is asked, you have to choose be-
tween a yes-path and a no-path. Sometimes the path
seems to go in circles! Programmers call this kind
of path a LOOP.
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How many times did you take the loop?
Follow the flowchart again, and put a mark on a

piece of scrap paper each time you go through the
box that says ““Add 1 to your answer.”

—@ /J-

Can you make a flowchart for asking a computer
to count from 20 to 307

Give your flowchart to a friend. Remind him that
he is like a computer, and can do only what the
flowchart tells him to do. Can he count from 20 to
30 following your flowchart?



i
On the next page is another flowchart. You can

use this flowchart for counting the giraffes you may
meet on the way to school.
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After a programmer has written a flowchart, he
changes the instructions on the flowchart into a
program written in computer language. Then he
feeds the program into the Input Unit of a computer.

When a programmer gives a computer a job, the
computer does the job very fast, much faster than
the programmer could do the job. This gives the
programmer time to read a book, pat a dog, or make
up more jobs for the computer to do.

How quickly can you count from 1 to 100? Time
yourself. A computer can count from 1 to 100 in a
very small part of one second.
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Besides being fast, computers never make mis-
takes. Well, hardly ever! Every time they read or write
a word, they check to see that it makes sense. If it
does not make sense, the computer asks the pro-
grammer to make a correction.

Computers can do the same thing over and over
and over again, and never get bored and ask
“When’s recess?”’ That’s another reason why com-
puters don’t make mistakes.

28

Was your friend able to count from 20 to 30 using
your flowchart? He had to do exactly what you
asked, and could not do anything else. If he made
a mistake, it was because you did not write the in-
structions carefully enough. Sometimes computers
do make mistakes. This happens when the data or
the program is not correct, or when a part of the
computer gets broken.
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If you live in a large city, you have probably seen

% big buildings with computers in them. People use

ik computers to do things that are very hard, or to do
easy things quickly and correctly.
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Telephone companies use computers to help
people make long-distance calls quickly and easily.
Astronauts use computers to help them go to the
moon.
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- | WEILHING &
| BALANCING

BY
JANE JONAS SRIVASTAVA
Illustrated by Aliki

What is a balance? Seesaws and mo-
biles are balances, and balances can
be used as weighing machines. Peo-
ple can be weighing machines too.

The reader of Weighing and Balanc-
ing learns how to construct a simple
I but very sensitive balance out of a
wooden rod, some string, cup hooks,
and paper plates. Equipped with this
| tool, it is easy for him to answer such
| questions as “Which is heavier, three
pencils or two lumps of clay?” and to
check the apparently obvious answer
to the question “Which weighs more,
- an eight-ounce package of candy or
an eight-ounce package of nuts?”’ The
familiar question “Which is heavier,
a pound of feathers or a pound of
stones?” is no longer a riddle.

In his investigations, the reader
uses nonstandard units of measure—
; jelly beans, marbles, and pencils—as
well as standard units—pounds and
ounces. Asked “Why does a boat
float?” he uses his own balance and
a jar of water, a piece of wood, and
a stone in a fascinating experiment
to explore the rather complicated sub-
ject of density.

This is an intriguing book packed
with activities and ideas. The delight-
ful illustrations are by Aliki.

TR Thomas Y. & ¥well Company
New York Established 1834
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THIS IS ONE OF CROWELL’S YOUNG MATH BOOKS

Using an imaginative new approach to basic principles, these
books invite the very young reader to explore, to understand, and
to enjoy mathematics. Lively, accurate texts and pictures show
clearly the relationships and patterns of things and numbers that
are the foundations of modern mathematical concepts.

Allthese books have been prepared under the direction of Dr. Max
Beberman, director of the University of lllinois Committee on
School Mathematics Projects.

Here is a message from Max Beberman about Crowell’s Young
Math Books.

Children want to know and do mathematics. Learning and
doing mathematics is part of growing up. Mathematics deals
with the patterns and relationships that man has discovered
in his environment. Since children are naturally curious about
their environment, learning and doing mathematics helps to
satisfy this curiosity and stimulate it further.

These books are designed to enrich the child’s knowledge
of mathematics. Some of them deal with topics that are not
ordinarily taught in school. Some extend ideas that are taught
in school. All of them stimulate the child to be actively in-
volved with mathematics.
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