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2 MATHEMATICAL PASSAGESIN ENGLISH

L ESSON ONE

WORD FORMATION

Learning the use and meaning of words in English can be made easier, and
even enjoyable, if you understand something about the way in which many
English words are formed.

The stem of a word is its main form, which is found in all the other
form of the word. A prefix is a form which is fixed to the beginning of a

stem; a suffix isaform which is fixed to the end of a stem. For example:
Prefix Stem Suffix
im- Patient -ly
A prefix usualy changes the meaning of a word, while a suffix

changes its part of speech®. For example, the suffix-"ly" changes adjectives
into adverbs (quickly, clearly). The prefix "im"-changes the meaning to the
opposite: impatiently means not patiently.

The English language makes frequent use of this method of word
formation. Notice the large number of words formed on the stem, “act”.

N PRES
Prefix + Act Act + Suffix Prefix +Act +Suffix

react Action, actor reaction, reactor

enact Active enactment
reenact Actively reenactment
interact Action interaction
transact Action transaction

react Activity reactivate

react Activate reactivation, activation

1. Inflection endings are not considered as suffixes here.

e S5 sy 3l Oleabl Sl Al o s A ek Ly e Ot 53 sk antl slasdls Slas Y
S arl e DS OLL sl 4y ST aslals 4
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Not all stems are like patient or act which can be used aone. Most
often a word stem can be used only together with a prefix or a suffix. For
example, the word stem “dict “ means to say or speak, but it is never used
alone. Prefixes can be used before the stem (predict, contradict), or suffixes
added after the stem (diction, dictator). Most scientific word stems in
English come from Latin and Greek. If you learn the most common of these

and afew prefixes and suffixes, you will be able to analyze and to guess the

meaning of many words without having to look them up in adictionary.

In the table below, some of the most common prefixes are listed
alphabetically. The meaning of each prefix is given as an area of meaning
because most often there is no single specific meaning.

Y Jss
Prefix Area of Meaning Examples Jales
a,an without acyclic S35 pE
ab- away from abnormal curve Jb 5 e =
ante- before antecedent asle
anti-, ant against antiderivative rie sl
auto- self automorphism LR
f f s > 95 (Jlo 5 g
bi- two, twice binormal.bicycle, J’;}. j} >
circum- around circumference Lo
con-, co-, col, com-, with, together co%%rg%riwgtlé, , e ‘“}:w -
combination S
de- down, reversing deformation I s
dis- not, apart discontinuity W 50U
ec- out of eccentric angle o sl
epi- Upon epimorphism YR
ex-, e out, from exterior angle o sl
extra- Outside extrapolation b s
hypo- under hypocycloid Sl A5 I
T e | e
: A
in- in input S35, e3ls

338 85 s Ol Lls LTI L &S Lol slaojly ool s b raw i g Ot o J g 3
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Prefix Area of Meaning Examples Jdalas
inter- between interaction el
intra- inside intera-block effects Sk 0aos ol
macro- large macroscopic > [IRESP
micro- small microscopic bl S sS
mis- wrong, unfavorable misunderstanding e
mono- one, alone monmoorp]gmihailsm, Qi:}i
octo- eight octahedron sy Ll
post- behind, after posterior probability o ez
pre- first, before preimage Py e
Pro- forward protractor i
re- again reflection (3L Kl
sub-, sup- under subset, suppress - ‘:iiw i
syn-, sym- together synglrré)nr%lz?gon O (g3l Olejan
trans- across transformation L
tri- three trinomial Slades an
ultra- beyond, excessive ultrafilter e 3
un- not unbounded function ol @U
uni- one uniform S (S0 S

YIn the table below, some of the most common suffixes are listed

alphabetically. The meaning of each suffix is given as an area of meaning

because most often there is no one single specific meaning.

Suffix Area of meaning Example Jales o309
-able, -ible capable of being differentiable function Ay o) 05 A6
-ance, -ence State, gﬁ’;ﬂ'tg'/on’ or resistance, difference o5 s sl

G ecledbl 5

; ; - information theory, & Soxe
-ation, -tion condition, or the act of injection, prOJectlc))/n Ly @U R

-dom state, condition freedom sl

-er The onewho... or that multiplier Sl pls
-or which regulator LS,

Jslze me aSST L it Lo b g0 86 oS Aulas g cpeior o sl 15 53 ¢ oSl (ool 51 oiams )

V(".:ALL,;)\)

oils Dkl 3 @3y S Lyl o3ty Of (Gladipes 5 i Slas o= b gladaly Wl

S 4 g symmetry aodS 4 Jla ol V,;Lﬁj:@;l).]ou) B AS 0 K8 bay (W) Lsig
Jlimv...,)fda&ﬁ}uub)ﬁ NV q;yr,_ab e 4SSl SyM Wiy glhls aldS ol
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WORD FORMATION

Suffix Area of meaning Example Jales o309
Tull of, or .
ful characterized by useful e
— LB Jo%
i . mmetric difference, e
-ic-ical pertaining to SASiCH irference ol s
-ious, -ous full of, of the nature of conQnggg?ﬁ%?ion ONaR A g &b
-ize, fo makeu/li(t%or affect homogenize Lg)L.: .Z
-ism, actl O%P(rzgrggﬁ'gﬁ siate isomorphism S S
-ist onewho ... pianist Slssly
-less without useless Lol
( +8) Lo,
-ness state, condition, quality ngnr%%‘fggﬂg “’&’J W ’
-oid like paraboloid, cycloid A5 S (S o
~ship Fodon. I, | triendship, relationship L) s
Passage One

1. When an apha particle is shot toward the nucleus of an atom, the particle
is repelled and changes direction. A great British scientist named Ernest
Rutherford showed that the particle’s path is aong one of the two
branches of a mathematical curve we have studied. It is one of the conic
sections. Which one?

Nucleus
2. Four bugs are at the corners of a square. At the same time, each bug begins

crawling directly toward the bug at next corner. If the bugs al move at the
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same speed, they will follow the paths in the diagram below and will meet in
center of the square. What kind of curveis each bug’s path?
g

2 %

3. Find the lengths of the major and minor axes of the following elipses A

and B (the mgjor axis of thefirst ellipse is 6 units long and its minor axis
iS4 units.)
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Exer cises

1. Name three more mathematical words formed with the prefix “ism”.
2. Name two more mathematical words formed with the prefix “tri”.

3. Write down three words formed with the prefix “un”.

4. Trandate the following sentences into Persian.
(a) Every octahedron has eight faces.
(b) To compute a definite integral we first compute the antiderivatives.
(c) A homomorphism between two mathematical constructions preserves
their constructions.
(d) Linear functions are usually studied in linear algebra.
(e) In mathematical analysis we usually consider the problem by
analyzing the situation.
(f) Mathematical sciences consist of many diverse but related branches all
of which applicable to the other disciplines.
(g) A partition of a set X is a decomposition of the set into non-empty
subsets, no two of which overlap and whose union is all of X.
5. Underline any word appeared in the exercise 4 which consists of a prefix
or a suffix.
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10 MATHEMATICAL PASSAGES IN ENGLISH

LESSON TWO

CHANGING PARTS OF SPEECH

In the table on page 4 you saw a number of the most common suffixes in
English. Notice that a suffix usually changes a word from one part of speech
to another. You can frequently recognize the part of speech by its form when
you compare it to another from of the same word. For example, imagine
(verb), imagination (noun), imaginative (adjective), and imaginatively
(adverb). We do not have to know the meaning of this word in order to
recognize these parts of speech. In the meaningless sentence, fashism
ripped predoption hardly; we can be fairly sure what part of speech each
word is. We know this not because the nouns are names of persons, places,
or things, or because the verb describes an action or state of being. We have
no idea of the meaning of these words. But we do recognize the forms —ism
and -tion as noun endings, -ed, as a verb ending, and —-ly as an adverb
ending.

You can improve your vocabulary by learning some of these common
suffixes and how they change words from one part of speech to another.

Do the following exercises by filling the blank spaces in the table.

Notice that if we add the suffix “al” to a noun ended with the “e” letter,
this “e” usually could be omitted.

Exercise 1- Making verbs into nouns. Here are some common suffixes that
change verbs into nouns. Fill in the blanks. Check your

dictionary if you are not sure of the spelling.
Complete the column five.
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Suffix Verb Noun Verb Noun
-al to arrive arrival to refuse
to deny denial to dismiss
topropose | ... to approve
-ure to depart departure to erase
to fail failure to enclose
topress | ... to expose
-y to deliver delivery to inquire
toarm army to discover
torecover | ...
-ment to agree agreement to ail
to treat treatment to develop
tonourish | ... to move
-ancte to annoy annoyance to exist
-ence to refer reference to perform
toresist | ... to prefer
toaccept | ... to disturb
-ation to consider consideration to admire
to inform information to form
tocombine | ... to examine
toferment | ... to prepare
-sion to confuse confusion toimpress | ...
to decide decision torevise | ...
to divide division to transfuse | ...
-er to teach teacher topaint | ...
-or to direct director togovern | ...
tomanage | ... toemploy | ...

Exercise 2. Making adjectives into nouns. Here are some common suffixes

that change adjectives into nouns. Fill in the blanks. Check
your dictionary if you are not sure of the spelling.

Suffix Adj. Noun Adj. Noun
-ness kind kindness sick |
quiet quietness useful | ...
happy | ... sleepy | ...
-ity active activity abnormal | ...
curious curiosity mobile | ...
immune | ... tranquil | ...
-ism ideal ideality imperial | ...
colonial colonialism conservative | ...

human | ... favorite

Exercise 3. Making nouns into adjectives. Here are some common suffixes

that change nouns into adjectives. Fill in the blanks. Check your
dictionary if you are not sure of the spelling.

Suffix Noun Adj. Noun Adj.
-ish fool foolish self | L
chid | ... fever | ...

-y cloud cloudy dit | L
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Suffix Noun Adj. Noun Adj.
wealth wealthy guilt | ...

health | ... salt | L.

-ly friend friendly order | ...
cost costly father | ...

month e time | ..

-al Person personal spine | ...
universe universal clinic | ...

nature | ... emotion | ...

-0us danger dangerous nerve | ...
mystery mysterious poison | ...

fame | ... cancer | ...

-ary moment momentary compliment | ...
custom customary revolution | ...

diet | L. document | ...

-like life lifelike lady | ...
chid | ... war | L

-ic history historic hemorrhage | ...
symmetry symmetric alcohol | ...

parameter | ... base | ...

-less power powerless use |
home homeless blood | ...

sense | ... harm | ..

-ful power powerful Care | ...
skill skillful spoon | ...
pan | ... mouth | ...

Exercise 4. Making verbs into adjectives. Here are some common suffixes
that change verbs into adjectives. Fill in the blanks. Check your

dictionary if you are not sure of the spelling.

Suffix Verb Adj. Verb Adj.

-ive to create creative toinfect | ...
to attract attractive toinstruct | ...
tocooperate | ... toprevent | ...
-ent to excel excellent todisinfect | ...
-ant to resist resistant todepend | ...
tourge | ... toassist | ...
-able to pay payable toperish | ...
-ible to agree agreeable todigest | ...
tocure | ... tosense | ...

Exercise 5. Making adjectives into adverbs. Here is the most common

suffix that changes adjectives into adverbs. Fill in the blanks.

Check your dictionary if you are not sure of the spelling.

Suffix Adj. Adv. Adj.
-ly noisy noisily social
private privately confident
recent final
easy doubtful
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Exercise 6. Making nouns and adjectives into verbs. Here is a common

way of changing nouns and adjectives into verbs. Fill in the
blanks. Check your dictionary if you are not sure of the
spelling.

Suffix N. & Adj. Verb N. & Adj. Verb
-ize real to realize civil
hospital to hospitalize tranquil
familiar | ... organ
sterile | ... critic
immune computer | ...

Passage two

Ay
o
“ ‘ |

Mathematical Mosaics

Did you know that bees are expert mathematicians when it comes to
building honeycombs? The Greek mathematician, Pappus, who lived in the
fourth Century A.D., said: “Though God has given to man the best and most
perfect understanding of wisdom and mathematics, He has allotted a partial
share to some of the unreasoning creatures as well ...

This instinct is specially marked among bees. They prepare for the
reception of the honey the vessels called honeycombs, with cells all equal,
similar and adjacent, and hexagonal in form.”
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Pappus had observed that the bees use the regular hexagon exclusively
for the shape of the cells in the honeycomb. The photograph shows what the
arrangement of the cells looks like. Each corner point in the honeycomb is

surrounded by exactly 3 hexagons, and
there is no space wasted between the cells.
Is this hexagonal arrangement of cells the
most efficient one? Or would other regular
polygons work just as well? Let’s try some
of them and see.

The simplest regular polygon is the
equilateral triangle. The angles of an
equilateral triangle are smaller than those of

a regular hexagon and so more than 3
equilateral triangles will fit around a point.
In fact, there is room for exactly 6.
What happened? When you are building three walls around a point, you have
to waste more space compared with constructing six walls around that point.

New words and expressions

hexagonal S expert PEIEEL)
efficient S lls (Lls honey e
equilateral CM‘Y\L;)L.,.:A (&dze) honeycomb Joe ala
tessellatation R JE R TN wisdom ils s
wlie gla sl Lo 4y Alod allot Ol (03 S e

tile uole) oo JSIL 05 5 58 create 038 gl s s sl
(Sl 50 creature & gl

regular tessellation  JICal L gdeJB reason 03,8 JNVazal (0ol s« s
oz unreasoning ik 8

compose o8 olas s s receive o pd (15 (038 by
composition S 5 el reception Doy el e
convex cell L O o J sk

NNV

adjacent sles
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semigroup 05,5 = semiregular r_lgwa Ao

(402 5) 65 5L, LSS 50
Slo s QUL s« Joe (535S Glatils il pls & il sl 45 A5 o L
w3 g0 D 5 ool 03 LI s &S b ( Slp Sy Ol Slzs
Slsly 5 Sae Sos 5 bS5 e i 4 Ll 4 S el el ool
ROl 3 S S Al DBl J S w l es (Sl 63 S Las |
Sl Gl ol 5oLk aypis Obe 53 eVl o8 cpl el o3ls 1) oo
sl Ghls a5 opd o alS Jusdils Ol &S Wslo o s b s o505
Ll o s i S 4 e g Hals 5 wlie (S5l
S O (3 Doy &) ot Alb it Sl a5 oS S8l el
I S e stz ds e s L 3 Ll K8 a4 bl Ll s oS
Al 9 a IS s il ol 088 13 (58S el O il abyy e
Slad o 5 pde bl fos wls s alo 23T L 3y gles S ok
210 35 s Ll 5 (lodis b e
ST L S mabl bl ao is gleols ]l ol Ul
L bagrl 3l g ST S0 Wl g Olea a4 s phime sla o
e S o e
s
Ol e sl OB Sl aber S e cpl e el SE e L (D
S ] e Sl = IS e K
S ez 51 e dllis ()
dco350 3 nl 0L 31 el s Lo o351 5 4 brse a5 1y 5 % ()
5 PErcent jse 4 PC pte opl 53 S der 5 e 5 MlsSe 0 S Olgis
S5 geslizul &S SldS (gl ndSHOL3 L3 b e Mo s sl e
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b o sl 4 LOT 5l el (e b (g 5lans] glacuadle 25 5l
e o) UN (S 5S) kG s a5 o oslinad L)l 5 sl 5 5o
tele ;I iz a5 television Ciise 45 045 55) TV (united Nation
53 oyl S pl 3 WS e Ll Ll (Sus) vision 5 (( Sus S)

.L:J_;L:JQU‘JALSLAJU»LAML))JJ;")M&)L;AADJLSL@_»L‘;S

For Fun

I am your 100 pc pure natural honey packed to the highest standard. So |
know you’ll love my fine flavour and golden colour. Squeeze me into
your bread, cereal or use me to add good natural sweetings in your
drinks. It’s so easy to enjoy me at anytime, or in everywhere just give a
squeeze!

Tessellation

A regular tiling of polygons (in two dimensions), polyhedral (three
dimensions), or polytopes (dimensions) is called a tessellation.

Tessellation can be specified using a Schéfli symbol.
The breaking up of self-intersecting polygons into simple polygons is also

called tessellation, or more properly, polygon tessellation.

.
{6.3} {4.4) {3,6)

There are exactly three regular tessellations composed of regular polygons

symmetrically the plane.
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Exercises
(@) Fill in the blanks with one of the following words.
reasoning; arrangement; surrounding; hexagon

1. The number of different ............... of the letters a, b, ¢ and d is equal to 24.
2. Some people define logic as science of ................... .
3. Tocomputethe ..............c.eee. of a circle we multiply its diameter by =.

4. Bees used to construct their honeycomb with the cells in the shape of ....
(b) Name three words using prefix/suffix from each word in the passage two.
e.g. reason reasoning unreasoning
gon, polygon, hexagon, octagon.
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Some permutations of numbers and square puzzles.

112(3(4(5|6|7|8]9
213|415|6|7[8[9]1
314|5(6|7(8|9]|10( 2
415|6|1718[9(1]12]|3
516(7(8|9(1]12]|3|4
6|718|19(1]2[3[4]5
718191121314 |5]|6
8(9|1]2(3|4|5]|6|7
9(1(2|3|4|5(6|7|38
A magic square!

(9)

\9/

O,

®

oA

&L

The sum of any three numbers on each line is equal to 15!

19





