
A science that studies the life of signs within society is 
conceivable. It would be part of social psychology and 
consequently of general psychology. I shall call it semiology (from 
Greek semeion “sign”). Semiology would show what constitutes 
signs, what laws govern them. 

Ferdinand de Saussure (1 857-1 913) 

PRELIMINARY REMARKS 

Semiotics is the science that attempts to answer the following question: What 
does X mean? The X can be anything from a single word or gesture, to an 
entire musical composition or film. The “magnitude” of X may vary, but the 
basic nature of the inquiry does not. If we represent the meaning (or meanings) 
that X encodes with the letter Y,  then the central task of semiotic analysis can 
be reduced, essentially, to determining the nature of the relation X = I: Let’s 
take, as a first case-in-point, the meaning of red. In this case, our X constitutes 
an English color term. As it turns out, there is hardly just one answer to the 
question of what it means. At a basic level, it refers of course to a primary 
color located at the lower end of the visible spectrum. However, that very 
color can have a host of other meanings. Here are few of them: 

If it appears as a traffic signal, it means “stop” to anyone facing the 
signal at an intersection. 
If it is the armband color worn by someone at a political rally, then 
the wearer is perceived to be an individual who espouses a particular 
lund of political ideology, often labeled as “left-wing” or “radical.” 
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If it is the color of the flag used by someone at a construction site, 
then it is a signal of “danger.” 
If it is used in an expression such as “turning red,” then it is a figure 
of speech that allows people to refer to emotional states without 
naming them precisely. 

In sum, red is an example of a sign. It is something, X (a color), that 
stands for something else, Y (a traffic signal, a political ideology and so on). 
Describing and investigating the nature of the X = Y relation constitutes, tout 
court, the subject matter of semiotics. The distinguishing characteristic of our 
species is its remarkable ability to portray the world in this way-that is, to 
use X’s such as colors, pictures, vocal sounds, hand gestures, and the like to 
refer to things. This ability is the reason why, over time, the human species 
has come to be regulated not by force of natural selection, but by “force of 
history,” that is, by the accumulated meanings that previous generations have 
captured, preserved, and passed on in the form of signs. As opposed to Nature, 
Culture is everywhere “meaningful,” everywhere the result of an innate need 
to seek meaning to existence. 

Since the middle part of the twentieth century, semiotics has grown into a 
truly enormous field of study, encompassing, among other endeavors, the 
study of body language, art forms, rhetorical discourse, visual communication, 
media, myths, narratives, language, artifacts, gesture, eye contact, clothing, 
advertising, cuisine, rituals-in a phrase, anything that is used, invented, or 
adopted by human beings to produce meaning. The purpose of this chapter is 
to sketch a general picture of what semiotics is and purports to do, introducing 
its fundamental notions and principles. 

SIGNS 

A sign is anything-a color, a gesture, a wink, an object, a mathematical 
equation, etc.-that stands for something other than itself. The word red, as 
we saw, qualifies as a sign because it does not stand for the sounds r-e-d that 
comprise it, but rather for a certain kind of color and other things. 

Actually, the term serneiotics (spelled in this way) was coined by 
Hippocrates (460-377 BC), the founder of Western medical science, as the 
science of symptoms. The symptom, Hippocrates claimed, was a semeion- 
the Greek word for a physical “mark” or “sign.” Unraveling what a symptom 
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stands for, how it manifests itself physically, and why it is indicative of certain 
ailments or conditions is the essence of medical diagnosis. Now, while the 
goal of semiotics today is to investigate something quite different (a sign such 
as red), it nevertheless has retained the same basic method of inquiry. As a 
case in point, observe the following figure: 

What does it mean? The answer is “a bright idea.” How does it present 
this meaning? It does so by showing a light bulb inside a bubble. Why is it 
indicative of this meaning? Answering this last question entails unraveling the 
cultural roots of each component of the sign. The use of light in the sign is 
consistent with the general view in our culture of light as an analogue for 
intellect and intelligence. This can be seen, for instance, in such expressions 
as “to become enlightened,” “to shed Zight on something,’’ and so on. The use 
of a “bubble” to enclose the light bulb (the source of light) is derived from the 
comic book tradition of putting words and thoughts into bubbles. This simple 
example illustrates the sum and substance of semiotic method. The same triad 
of questions is used to understand everything from a simple visual figure (such 
as the one above) to a complex narrative or scientific theory. 

The thing to which a sign refers is known, logically, as the referent. There 
are two lunds of referents: (1) a concrete referent, such as the animal designated 
by the word cat, and (2) an abstract referent, such as the “bright idea” concept 
designated by the light bulb figure above. The former is something that can be 
shown to exist in the real world--e.g., a “cat” can be indicated by simply 
pointing to one. The latter is imaginary and cannot be indicated by simply 
pointing to it-how would you point to a “bright idea” inside the brain? Signs 
allow us to refer to things and ideas, even though they might not be physically 
present for our senses to perceive. When we say or hear the word cat the 
image of the animal in question comes instantly to mind, even if the actual 
animal is not around for us to perceive with our senses. 



6 MESSAGES, SIGNS, AND MEANINGS 

The image itself is called a concept. There are three types of concepts. 
Consider the word cat again. If one were to ask you what lund of animal it is, 
you might answer that it is a type of feline, as is a lion or a tiger. If one were 
to ask you to specify the type of cat, you might say that it was a Siainese or a 
Persian cat. The wordfeline encodes what is known today in psychology as 
a superordinate concept. Such a concept has a general classificatory function. 
The word cat encodes instead a basic orprototypical concept. Cats, lions, and 
tigers are examples of basic (feline) concepts. Finally, the word Siainese encodes 
a subordinate concept. This is a subtype of cat. The three lunds of concepts 
can be shown in relation to each other as follows: 

feline (superordinate concept) 

Siamese Persian etc. (subordinate concepts) 

After determining what lund of concept a sign elicits, the semiotician then 
focuses on the concept itself, attempting to unravel what it entails culturally 
and personally. In our own culture, the concept that cat elicits is that of an 
animal that we have domesticated as a household companion. But in other 
cultures, it may elicit instead the concept of a sacred animal, of a scavenger, 
or of edible meat. 

From the foregoing discussion it can be seen that there are three dimensions 
to a sign: (1) a physical, such as the sequence of sounds c-a-t, which (2) 
elicits a concept (“a type of feline”), which (3) is given culturally conditioned 
form (“a household companion,” “a scared animal,” etc.). A sign can now be 
defined, more precisely, as something that stands to somebody for  soinething 
else in some respect or capacity. 

Incidentally, sign was a word slow to enter the English language. It came 
into usage in the thirteenth century, referring at first to a gesture or motion, 
and by the end of the century to either the sign of the cross or a figure on a 
banner or shield. As early as the 1390s English merchants were required to 
label their premises with “signs.” By the sixteenth century, there emerged a 
tradition throughout Europe of placing a sign over the door of a house bearing 
the owner’s name. Such “place signs” have since become common. 
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The term communication theory, as used in this book, refers to the study 
of how messages are put together so that they can be exchanged effectively. 
In effect, it is an extension of semiotics proper, since it deals with the 
“negotiation” of meaning in specific ways. It is based on Jakobson’s idea that 
communication is regulated by personal, social, and purely semiotic factors. 

SIGNIFICATION 

Semioticians seek answers to the what, the how, and the why of meaning. But 
what is meaning? In their 1923 work, titled appropriately The Meaning of 
Meaning, Ogden and hchards came up with 23 meanings of the word meaning, 
showing how problematic a term it is. Here are some of them: 

She means to watch that show = “intends” 
A red light means stop - - “indicates” 
Happiness means everything = “has importance” 
His look was full of meaning = “special import” 
Does life have a meaning? - - “purpose” 
What does love mean to you? = “convey” 

Compounding the problem is the fact that when we try to “define” the 
meaning of something, we invariably end up going around in circles. Take the 
dictionary definition of cat as “a small carnivorous mammal domesticated since 
early times as a catcher of rats and mice and as a pet and existing in several 
distinctive breeds and varieties.” The first problem that emerges with this 
definition is the use of mammal to define cat. In effect, the dictionary has 
made the unwarranted assumption that we are familiar with the meaning of 
this term. So, what does the dictionary have to say about the meaning of 
mammal? A mammal, it states, is “any of various warm-blooded vertebrate 
animals of the class Mammalia.” But this definition now assumes that we 
already know the meaning of animal. So what does the dictionary have to say 
about the meaning of that term? It defines an animal as an organism, which it 
defines, in turn, as an individual form of l$e, which it defines, in turn, as the 
property that distinguishes living organisms. Alas, at that point the dictionary 
has gone into a loop, since it has employed an already-used concept, organism, 
to define l$e. 

This looping pattern surfaces with all definitions. It arises because words 
are used to define other words. So, like the axioms of arithmetic or geometry, 
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the notion of meaning is best left undefined. It is something of which everyone 
has an intuitive understanding, but which virtually no one can really explain. 
On the other hand, the term signification has a specific meaning in semiotics, 
even though the terms meaning and signijication are often used interchangeably 
by semioticians (as will be done in this book as well). Essentially, signification 
is what happens in our mind when we use or interpret a sign. The process of 
signification is, thus, the relation X = Y itself. It unfolds in one of two ways, 
known as denotation and connotation. Take, for example, the word house. 
This elicits in our mind an image that can be characterized as a “structure for 
human habitation.” The evocation of this type of basic image is known as 
denotation. It allows us to determine if a specific real or imaginary object (Y)  
to be labeled house is, in its basic outline, a “structure for human habitation,” 
no matter what its dimensions are, what specific shape it has, and so on. 
Similarly, the word square denotes a figure consisting of “four equal straight 
lines that meet at right angles.” It is irrelevant if the lines are thick, dotted, 2 
meters long, 80 feet long, or whatever. If the figure has “four equal straight 
lines meeting at right angles,” it is identifiable denotatively as a square. 

Now, the word house can be extended to encompass a whole range of 
other referents. This extensive process is called connotation. Here are just 
three examples of the connotative uses of house: 

The house is in session = “legislative assembly, quorum” 
The house roared with laughter = “audience in a theater” 
They sleep at one of the houses 

at Harvard = “dormitory” 

Note, however, that the basic concept of “structure for human habitation” 
is either implied or suggested in all three uses-a legislative assembly, a theater 
audience, and a dormitory imply “structures” of certain kmds that “humans” 
can be seen to “inhabit” in some way. Connotation allows humans to expand 
the application of signs creatively. It is, in fact, the operative mode of 
signification in the construction and interpretation of all creative texts-poems, 
novels, musical compositions, art works, and the like. And, any interpretation 
of culture-specific concepts, such as motherhood, masculinity, friendship, 
and justice, invariably involve connotation. In 1957, Osgood, Suci, and 
Tannenbaum invented an interesting technique for fleshng out the connotations 
that such concepts entail, known as the semantic diflerential. It consists in 
posing a series of questions to subjects about a specific concept, using 
opposites-Is it good or bad? weak or strong? etc.-as seven-point scales, 
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with the opposites at each end. The answers are then analyzed statistically in 
order to sift out any general pattern. Suppose that subjects are asked to evaluate 
the concept President in terms of the following scales: 

Practical - - - - - - - Idealistic 
1 2 3 4 5 6 7  

Modern - - - - - - - Traditional 
1 2 3 4 5 6 7  

Attractive - - - - - - - Bland 
1 2 3 4 5 6 7  

Friendly - - - - - - - Stern 
1 2 3 4 5 6 7  

A subject who feels that a President should be more youngish than oldish 
would place a mark towards the young end of the top scale. One who feels 
that a President should be bland, would place a mark towards the bland end of 
the attractive-bland scale, and so on. If a large number of subjects were 
asked to rate President in this way, we would get a “culture-specific profile” 
of the presidency in terms of the statistically significant variations in connotation 
that the concept evokes. 

Interestingly, research utilizing the semantic differential has shown that, 
while the meanings of most concepts are subject to personal interpretation and 
subjective feelings, the range of variation is not simply a matter of randomness, 
but forms a socially based pattern. In other words, the experiments have shown 
that the connotations of many (if not most) concepts are constrained by culture: 
e.g., the word noise turns out to be a highly emotional concept for the Japanese, 
who rate it consistently at the ends of the scales presented to them; whereas it 
is a fairly neutral concept for Americans, who tend to rate it on average in the 
mid-ranges of the scales. 

The study of connotation constitutes the core of contemporary semiotics. 
This is because most of the meanings that signs bear in cultural settings are 
connotative. Rarely is denotation evoked in the interpretation of signs in such 
settings, as will become obvious throughout this book. In a fundamental sense, 
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culture can be characterized as a huge system of connotative meanings that 
cohere into an associative “macro-code” that allows members of the culture 
to interact purposefully and to represent and think about the world in specific 
ways. This is why some semioticians prefer to call it the semiosplzere. In 
biology, a region that sustains life is called the biosphere. By analogy, the 
semiosphere is the region of social life that sustains knowledge-malung and 
representational activities. 

STRUCTURE, TEXT, AND MESSAGE 

In order to extract meaning from a form X, one must be able to recognize it as 
a sign in the first place. This means that signs have structure. Specifically, a 
form X is a sign if: (1) it is distinctive; and (2) it is constructed in a predictable 
way. The former is called, more specifically, paradigmatic and the latter 
syntagmatic structure. For instance, what keeps the words cat and rat 
recognizably distinct? It is, of course, the initial sound. The articulatory 
difference between c (= M) and r (= /r/) is, in fact, what allows us to recognize 
that the two words are different signs. Paradigmatic structure is a feature of 
all types of signs, not just words. In music, a major and minor chord of the 
same key are perceivable as distinct on account of a half tone difference in the 
middle note of the chord; the left and right shoes of a pair are identifiable as 
different in terms of the orientation of each shoe; raising the index and middle 
fingers in a vertical orientation can mean “victory,” “peace” (among other 
meanings), but aiming the same two fingers in a horizontal way at someone 
would be interpreted instead as a threat, and so on. 

Now, note that the words cat and rat are legitimate signs, not only because 
they are recognizable as different in a specific way, but also because the 
combination of sounds with which they are constructed is consistent with 
English syllable structure. On the other hand, pfat would not be recognized as 
a legitimate word in English because it violates an aspect of such structure- 
English words cannot start with the clusterpf Syllable structure is an example 
of syntagmatic structure. Syntagmatic structure too is found in the composition 
of all lunds of signs. In music, for instance, a melody is recognizable as such 
only if the notes follow each other in a certain way (e.g., according to the 
rules of harmony); two shoes are considered to form a pair if they are of the 
same size, style, and color, and so on. 

Somethmg is a sign if it has both a discernible (repeatable and predictable) 
form and if it is constructed in a definable (patterned) way. Signs are comparable 
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He also identified 66 different types of signs, of which three are used 
commonly in all kinds of semiotic work today. They are called icons, indexes, 
and symbols. An icon is a sign that stands for a referent through some form of 
replication, simulation, imitation, or resemblance. Sound symbolism is an 
example of iconicity in language, as is onomatopoeia. But iconicity is found as 
well in the domain of nonverbal representation-a photo resembles its referent 
visually, as does a painting of a natural scene. An index is a sign that stands for 
a referent by pointing to it or by relating it (explicitly or implicitly) to other 
referents. Manifestations of indexicality include a pointing index finger, adverbs 
such as here and there, and diagrams known as maps. A symbol is a sign that 
stands for its object by convention or agreement in specific contexts. For 
example, a rose is a symbol of love in some cultures; the letter d stands, by 
agreement among mathematicians of the world, for the number 3.14; and so 
on. Iconicity constitutes an attempt to simulate the sensory properties perceived 
in things. Indexicality constitutes a strategy for referring to the existence and 
location of objects in time-space. And symbolism is the result of hstorical and 
social conventions, agreements, or pacts: 

Sign Relation between the Examples 
Sign and Its Referent 

icon the sign is designed to 
represent a referent by 
simulation or resemblance 
(i.e., the referent can be 
reseen, reheard, etc., in 
the icon) 

index the sign is designed to 
indicate a referent or to 
put referents in relation to 
each other 

symbol the sign is designed to 
encode a referent by 
convention or agreement 

drawings of all lunds 
(charts, diagrams, etc.), 
photos, onomatopoeic 
words, etc. 

the pointing index finger, 
adverbs such as here, there, 
pronouns such as I ,  you, 
he, etc. 

social symbols such as 
the rose, math symbols, 
etc. 
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ICONICITY 

Iconicity abounds in all domains of human representation. Photographs, 
portraits, maps, Roman numerals such as I, 11, and I11 are iconic forms designed 
or created to resemble their referents in a visual way. Onomatopoeic words 
such as drip, plop, bang, screech are vocal icons simulating the sounds that 
certain things, actions, or movements are perceived to make. Perfumes are 
olfactory icons imitating natural scents. Chemical food additives are gustatory 
icons simulating the taste of natural foods. A block with a letter of the alphabet 
carved into it is a tactile icon allowing the user to figure out the letter’s shape 
by touch. Peirce called the object of an icon the “immediate” object. He termed 
the actual referent, which lies outside the sign and may be represented in an 
infinite number of ways the “dynamical” object. 

It is relevant to note that, before Peirce’s use of the term to refer to a 
specific type of sign, icon was used in art to refer to the image of a religious 
figure or event. The word is still used with this meaning today. The icon is 
believed to be sacred in itself and, thus, to aid believers in contacting the 
represented figure. Few early painted icons survive, but a small group of sixth- 
and seventh-century encaustic paintings on wooden panels, from the Monastery 
of Saint Catherine on Mount Sinai, remains. Beginning in the eighth century, 
iconoclasm, a movement that condemned the worship of icons as idolatrous, 
contributed to the destruction of much religious art throughout the Byzantine 
Christian world. It was not until the next century that malung of icons was 
restored to its former position of honor in religious observance. 

Iconicity is evidence that human perception is highly attentive to recurrent 
patterns of color, shape, dimension, movement, sound, taste, etc. The first 
inscriptions, cave drawings, and pictographic signs of humanity indicate that 
iconicity has always played an important role in human development. The 
imitative hand movements used to portray shapes were transferred to a cave 
wall or to an object by means of some sharp cutting tool, constituting our first 
genuine works of art. The earliest of these goes back some 30,000 years. 
They took two main forms: (1) the vivid carvings of animals that cover the 
roofs and walls of caves, such as those at Lascaux in France and Altarnira in 
Spain; and (2) the small sculptures and relief carvings of animals and female 
figures found in caves throughout Europe. As the hand movements used to 
make such works of art became more abbreviated, the figures became more 
condensed and abstract. This led to the invention of writing. The earliest form 
of writing was, thus, vastly different from the alphabetic or syllabic writing 
systems that we use today. The work of Schmandt-Besserat (1992) has shown, 
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in fact, that the earliest precursors of modern writing systems were pattern- 
making forms, such as those found on clay tokens discovered in western Asia 
from the Neolithic era. The tokens were used as image-malung objects. 

Iconicity is also evident in childhood development. The relevant scientific 
literature makes it saliently obvious that children invariably pass through an 
initial stage of gesticulation and vocal sound imitation before they develop full 
language. Gestures are used for practical purposes (e.g., pointing to something 
desired) and are probably reinforced by osmosis with adult gestures. It is 
relevant to note that, although vocal language eventually becomes the dominant 
form of communication among human beings, the gestural modality does not 
vanish completely. It remains a functional subsystem of human communication 
that can always be utilized as a more generic form when vocal interaction is 
impossible or limited. This happens typically when two interlocutors speak 
different languages. And, of course, for individuals with impaired vocal organs, 
gesture constitutes the only possible mode of communication. 

Iconicity also shows up in the tendency of children to make scribbles and 
elemental drawings at about the same time that they utter their first words. If 
given drawing materials around the age of two or three, young children 
instinctively start scribbling on the drawing surface. As time passes, their 
scrawls become more and more controlled; geometrical shapes such as crude 
circles, crosses, and rectangles, at first accidentally produced, are repeated 
and gradually perfected. Although children, with adult prompting, may learn to 
label circles as “suns” or “faces,” they do not seem inclined at first to draw 
anything in particular. The act of mahng shapes appears to be pleasurable and 
satisfying in itself. Of course, shapes eventually suggest “things” to the child 
as his or her ability to use language for naming purposes develops, but in the 
beginning, the child seems to engage in drawing solely for the pleasure of it, 
without attaching explicit associations of meaning to it. It is truly an example 
of “art for art’s sake.” 

In the adult world, icons serve a vast range of social functions. They are 
found on posters, on toilet doors indicating “male” and “female,” and so on. In 
our digital world, the very term icon is used to designate a tiny picture on a 
computer screen. Each icon represents a command. The system of icons, 
pointer, and mouse is known as a graphical user interface (GUI), a system that 
provides a user-friendly way of interacting with a computer. Users can usually 
tell by the icons how to get the computer to do what they want. Without a 
GUI, the computer screen is black, and the only way to tell the computer what 
to do is to type in commands. There is little doubt that GUIs contributed to the 
rise of the personal computer in the mid-l980s, starting in 1984 when the 
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Apple Computer company introduced the Macintosh, the first personal 
computer to include a GUI. Because they make computers easy to use, GUI’s 
quickly became standard throughout the computer industry. Today, most users 
encounter only GUI-based programs and never have to type in commands to 
control their computers. 

INDEXIC ALITY 

Indexicality manifests itself in all lunds of representational behaviors. Its most 
typical manifestation can be seen in the pointing index finger, which humans 
the world over use instinctively to point out and locate things, people, and 
events in the world. Many words, too, have been devised as indexes-for 
example, here, there, up, down allow speakers of English to refer to the relative 
location of things when speakmg about them. 

There are three basic types of indexes: 

Spatial Indexes. These refer to the spatial locations of objects, beings, 
and events in relation to the sign-user. Manual signs like the pointing 
index finger, demonstrative words such as this or that, adverbs like 
here or there, and figures such as arrows are all examples of spatial 
indexes. 
Temporal Indexes. These relate things to each other in terms of time. 
Adverbs such as before, after, now, or then, timeline graphs 
representing points in time as located to the left and right of each 
other, and dates on calendars are all examples of temporal indexes. 
Person Indexes. These relate the participants taking part in a situation 
to each other. A personal pronoun such as I, you, he, she or an indefinite 
pronoun such as the one, the other are examples of person indexes. 

Indexicality is evidence that human consciousness is not only attentive to 
patterns of color, shape, etc., resulting in iconic signs, but also to the recurrent 
relational and cause and effect patterns that are contingent on time and space. 
In this case, Peirce referred to the object of the sign as a “reagent,” since it 
constitutes a reaction to an agent that allows us to infer its whereabouts, its 
relation to other objects, and so on. 

Incidentally, the word index is used commonly and appropriately to refer 
to classification and referential practices. For example, an index at the end of 
a book is an alphabetized list of names, places, and subjects treated in a printed 
work, giving the page or pages on which each item is mentioned. In 
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mathematics, an index is a number or symbol, often written as a subscript or 
superscript to a mathematical expression that indicates an operation to be 
performed, an ordering relation, or the use of an associated expression. And to 
help users find the appropriate information on a computer, search engines 
have been designed so that indexes can be accessed to summarize the contents 
of the Internet. The user begins by entering a series of words, called a string, 
to tell the search engine what to look for. The search engine then tries to 
match the string to the available indexes. For example, a user who wanted to 
learn about semiotics might begin by entering the word semiotics itself. But 
this search would return thousands of matches, many of which the user would 
not want. If the user added Peircean theory to the string, far fewer matches 
would result, and these would probably contain relevant information. 

SYMBOLISM 

A symbol stands for its referent in a conventional way. Words in general are 
symbols. But any signifier-an object, a sound, a figure, etc.--can be symbolic. 
A cross figure can stand for the concept “Christianity;” a V-sign made with 
the index and middle fingers can stand for “peace;” white can stand for 
“cleanliness,” “purity,” “innocence,” and dark for “uncleanness,” “impurity,” 
“corruption,” and the list could go on and on. These meanings are all established 
by social convention or through the channel of historical tradition. 

Iconic, indexical, and symbolic modes of representation often converge 
in the creation of a sign or text. As an example, consider the common traffic 
sign standing for a crossroad: 
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The signifier of this sign consists of two straight lines intersecting at right 
angles. The vertical line has an arrowhead. This cross figure is, clearly, iconic 
because its shape visually resembles a “crossroads.” But since the cross figure 
could easily be used to represent a “church” or a “hospital” in other situations 
(without the arrowhead of course), it is also symbolic insofar as we need to 
know that it has been chosen, by convention, to constitute a particular type of 
traffic sign. Finally, the sign is also an index because when it is placed near an 
actual crossroads it indicates that one is about to reach it physically, as indicated 
by the arrowhead. 

Nowhere has symbolism borne more remarkable fruits than in mathematics 
and science. The science of geometry, for instance, has helped human beings 
solve engineering dilemmas since ancient times. Here is a simple demonstration 
of ths. Suppose that a tunnel is to be dug right through the middle of a mountain. 
Since the length of the tunnel cannot be measured directly, the Pythagorean 
Theorem suggests a plan for doing so without direct measurement. A point A 
on one side of the boulder and another point B on the other are chosen such 
that both points remain visible from a point C to the right. C is chosen so that 
angle ACB is a right angle (90’)). Then, by aligning A with A’ (the entrance to 
the mountain on one side) and B with B’ (the entrance to the mountain on the 
other side) the required and “unmeasurable” length can be seen to be A’B’: 

B 

How can A B ’  be determined without actual measurement? First, we 
measure AC and BC. We plug the values into the equation AB2 = AC‘ + BC’, 
the relevant Pythagorean equation in this case. This yields a measure for AB. 
Next we measure the distances AA’ and BB’. When we subtract these two 
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