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SECTION Xl — DIAGRAMS AND GRAPHS

In this section the approach changes from previous sections. Here suggestions are merely
offered to alleviate the very complicated problem of diagram description.

Diagrams are visual aids and are very useful to illustrate qualitative information. Because
of their visual nature, it is somewhat clumsy and sometimes even impossible to describe them
verbally. The old saying, A picture is worth a thousand words™, sums up the difficulty faced
when trying to describe a picture with words. The degree of compilexity of the diagram should
determine whether “reading’” the diagram is worth the effort. Some illustrations require so
many words from the reader that it can render the listener in a state of depressed confusion
from which there is no reasonable hope of bringing him out clear-headed again.

This section deals mainly with suggestions for describing diagrams in general. These
suggestions should help the interpreter convey the information in the illustration to the listener
in as clear a manner as possible. it is most important that diagrams be described clearly. A
peorly read diagram is worse than one not read at all, because it can confuse and frustrate the
listener and even give misleading information. When taping, if the reader finds that the material
to be described is not clear or comprehensible to himseif, the reader should consult the listener
in person. Specific questions from the listener will likely elicit the desired information. If the
listener is blind, there are other ways to facilitate understanding of the diagram, such as tracing
the diagram using the blind person’s hand, or using raised line drawing paper to duplicate the
essential parts.

The following are some specific suggestions that | have personally found heipful when
having diagrams read to me. First, read the caption, for it may contain a very good description
of the diagram itself. Next, describe the shapes either contained in the diagram or comprising
the entire diagram. An examnple of the former case is a flow chart, a chart consisting of circles,
squares, triangies, etc., with connecting arrows. An example of the iatier case would be a pie
diagram, where a circle is cut into pie-shaped sections or wedges. Besides stating the basic
geometric shapes, use words for the shapes of any familiar objects, such as crescent, football,
piece of bread, sausage, tear drop, etc. Describe the refative sizes of the shapes and any labels,
markings, or shading on them. In addition, describe the orientation of the various figures in the
diagram, i.e., how the various figures are related to one another. Describe the basic layout, if
there is one.

An important subcategory of the diagram is the graph. Particularly in mathematics, graphs
are widely used. Often they are hard to describe, for they can depict complicated figures, such
as the projection of a three-dimensional object on a plane. Nonetheless, from my experience,
having certain key features of a graph described facilitates the listener's understanding of
whatever the graph is depicting.

First, a framework upon which the graph is constructed is needed. In a graph, the horizon-
tal and vertical lines form the axes of a coordinate systern. The horizantal line in general is
known as the x-axis and the vertical line as the y-axis. {(Any letters may be used to label the
axes.) If there is a scale marked on the axes, for the horizontal axis it increases from left to
right; for the vertical axis it increases from down to up. The point where the axes meet is the
origin. The axes divide the plane into four quadrants: the upper right is the first, upper left is the
second, lower left is the third, and lower right is the fourth. This is the basic framework upon
which the graph is constructed.
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The following is a list of some of the key features of a graph that should be described:

L]
-

-]

Read the labels on the axes and any marking or scale on the axes,

If possible, read from left to right, and state in which quadrant the graph begins and in
which it ends.

As the graph traverses from left to right, state where it goes up or down and over what
point on the x-axis it changes direction.

Describe how steeply each portion of the graph goes up or down. Compare that
portion to a line which forms a particular angle with the x-axis, such as 15°, 30°, 45°,
etc., if desired.

State at what points the graph crosses the axes, and where it reaches its local minima
or maxima.

Describe the shapes of the various portions of the graph. Examples of shapes are:
straight line, semicircle, parabola, sinusoid, etc.

Describe the concavity of the various portions of the graph; specify which portion is
concave up (a curve that opens up or a dip) and which portion of the graph is concave
down or convex (a curve that opens down or a hump).

Describe the point of inflection, i.e., the point on the graph at which the graph changes
concavity.

Specify any points of discontinuity {(breaks in the graph} and any cusps (sharp points
on the graph).

Describe the symmetry of the graph, ie., on which line one half of the graph is the
mirror image of the other,

If there is more than one graph in the figure, describe each graph individually, and
describe where they intersect or how they are related to each other.

The types of diagrams and graphs are so varied that these few pages cannot help specifi-
cally in every case. These suggestions are limited, but it is hoped that not only will they be
useful in themselves, but also will inspire the interpreter to develop his own ideas to describe
diagrams clearly.

This section concludes with a few examples of graphs, each {except the last) accompanied
by a suggested verbal description. The iast one cannot be reasonably described.
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vuas The graph is caplioned: v og. alg % Cubed, the cubic, The graph has x- and y-a, es, and the

scale for Both exes is in unisg o oreEbeled from minus four to plus four, The graph is

:ar“;tfsymmeiifﬁghb{mf the vertical jine x vquals zero, the y-axis. The graph begins in the third
7 UFdPEnL and inCreasas steeply as it rioves 1o the rght, As it nears the origin it flattens oyt

o % B . - Lt F T —
somewhat, crosses the 23S ot the origin, remains Somewhat flat close to the eriging afrer which
it Increases steeply agair in t0 frst quaedrans 5 concave down for x lass thamzero ang
concave up for x greatar than zerq _ A ) T
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wed ¢ o =-;,:: b o B Eah A el Ao 57
he graph is f:apé?f;néd: Y eguals the figcrion one over x squared. The graph has x- and
y-axes and the scale for both axes is in units of two, labeled from minus four to plus eight. The
graph is symmetric abouyt the vertical line 2quals zero, the yaxis. The graph consists of two
separate branc?.}es‘, The firet begins in the second quadrant very close to the x-axis. As it moves

& ¥
L% 4

in the secaond quadrant. The graph has a cﬁsmmmuizy at x equals zero, The second branch of
the graph js entirely contained i, ine first quadean: it beging very close ta the yaxis. As it
TROVES i the right, the Faph decreases steeply, unil i reaches the point one, one, where jt
begins to fatter, out, and siowly aPproachies ihe s-axis hut fever touches it. That is the end of
the second branch of the graps,
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e Y Fobs e T g \ Liss & 4o g 58 =

S sEFY A *
" The graph is Capticned: ¥ eguals f zué Hrnes e raised 16 the Guantity ;iés%ﬁém }%“ squéréé. The
graph has x- ang ¥axes and the scaje for both axes is in units of ane, labeled from minus three
o pius four, The graph is a belfshaped curve Symmetric about the y-axis and concave down,
The graph begins in the 3%{:5}?”5!%&&{&?}% fear :he x-axis. When x is less than minus two, the
graph increasesg é?ow%y. Whenfx is greater than minus two and less than zero, the graph
increases sharply znd ciossed the veaxis at the pOInt zero, four The grash then decreases
fapidly for ¥ Greater than AREY and foss than twe, For g greater than two, jt decreases slowly as

. - R 5
It approaches the Xaxis bu" never touches it
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The step Function: Y =¥, =8 = 5 & I
=1 e s

Note: This graph s an example where the Caption Qb&tensév&fy describes the graph,

§E’§fifiﬁ_m_..._"w e g LN _ L e
Lrhedy P P oh s gl = Ve s 5

The graggh is f‘a;zzwzg;f fhe g ;?mec%m 1 fhan nw;ius fgve
M % M,f» ) L & ., pibis

3 equﬁfs Bhe é’ Gen s me © 88 s i ors
one, Wheit ¥ie 'gr@g eF than ar'eqbal'to e Thﬁ graph has x. ang Y"axes and the scale for potr,
AXes I3 In units of two, Fabele from mings six to plus Six. The FFaph consists of three disjoing
horizontal line SegIments parailed to the x-axis. Th e first fine Segment is located at ¥ equals one
half when x i iess than minue five It is eny #ely contained i the second quadrant. The Second
line segmeny ; s located o ¥ equals one for grealer than op equal fo o minus five and less than
onef It beging in the second quadrant, crosse i € y-axis and ends negr the point x equals one in
theffirs: quadrant. Trhe tird lne segment ig éarz*m. at ¥ equals minus one when x 5 greater
tharhone. it is en itirely containeg +, the fourth guadiant,
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o= 35

é%z‘an“fﬁrzé and y equals m%fﬁgsﬁ
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Diagram containing 2 graphs: Y= g Boand g s dy — g
-SWE?_&}L_ g e S R
" E«@J%‘ 5 gfe e s, e, e *sw :_/:a fﬁ 3% 0 3%‘:?
T?ée graph is Captioned; diagram tontaining two graphs: y equals x squared minus two x

5

and y equals folir %u'rﬁfﬁﬁs&%ﬁhe; The scale for ihe x- and yaxes is in units of two and is labalad
frem minus ten to plus ten. The parabola is described as in Example 1. The second graphis a
straight Jine which starts in the third guadrant intersects the y-axis at the point zero, minus
aine, and continues through the fourth quadrant. g intersects the x-axis at the point nine
fourths, zero, and Continues up into the firat quadrant. The angle between the graph and the x-
axis is fairly close to ninety degrees. The two graphs, the parabola and the straight line intersect
at the point three, three: or the straight Hine is tangdent to the parabola at the point three, three.
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