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Proposition 32: W angle sum = 2™.
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Proposition 35: w same base, height � equal area.
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Proposition 37: W w same base, height � equal area.
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Proposition 41: area = 2✓ corresponding W area.
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Proposition 47: right-angle W� a2 +b2 = c2
.

� =

Proposition 48: a2 +b2 = c2 � right-angle W.

= �

Thus, if a parallelogram has the same base as a triangle, and is be-
tween the same parallels, then the parallelogram is double the area
of the triangle. Which is the very thing it was required to show.

Proposition ��

To describe a square on a given straight line.

Let AB be the given straight line.

A B

So it is required to describe a square on the straight line AB.

LetAChave been drawn at right angles to the straight lineAB from
the point A on it [Prop. ��],
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and let AD have been made equal to AB [Prop. �].
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And letDEhave been drawn throughpointDparallel toAB [Prop.
��], and let BE have been drawn through point B parallel to AD
[Prop. ��].
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Thus, ADEB is a parallelogram. Therefore, AB is equal to DE, and
AD to BE [Prop. ��].
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But, AB is equal to AD. Thus, the four sides BA, AD, DE, and EB
are equal to one another. Thus, the parallelogram ADEB is equi-
lateral.
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So I say that it is also right angled. For since the straight line AD
falls across the parallels AB and DE, the sum of the angles BAD
and ADE is equal to two right angles [Prop. ��].
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Table 293: stix Angles

� \angdnr � \measanglerutone � \rightanglemdot
� \angle � \measangleultonw � \rightanglesqr
� \angles � \measangleurtone � \sphericalangle
� \angleubar � \measuredangle � \sphericalangleup
� \gtlpar � \measuredangleleft � \threedangle
� \measangledltosw � \measuredrightangle � \turnangle
� \measangledrtose � \rangledownzigzagarrow � \wideangledown
� \measangleldtosw � \revangle � \wideangleup
� \measanglelutonw � \revangleubar
� \measanglerdtose � \rightangle

Table 294: Miscellaneous LATEX2� Math Symbols

� \aleph � \Box�,† � \nabla � \triangle
� \emptyset‡ � \Diamond� ¬ \neg
� \angle � \infty � \prime
\ \backslash � \mho� ‘

\surd

� Not predefined in LATEX2�. Use one of the packages latexsym, amsfonts,
amssymb, txfonts, pxfonts, or wasysym. Note, however, that amsfonts and
amssymb define \Diamond to produce the same glyph as \lozenge (“�”); the
other packages produce a squarer \Diamond as depicted above.

† To use \Box—or any other symbol—as an end-of-proof (Q.E.D.) marker, con-
sider using the ntheorem package, which properly juxtaposes a symbol with the
end of the proof text.

‡ Many people prefer the look of AMS’s \varnothing (“�”, Table 295) to that
of LATEX’s \emptyset.

Table 295: Miscellaneous AMS Math Symbols

� \backprime � \blacktriangledown � \mho
� \bigstar � \diagdown � \square
� \blacklozenge � \diagup � \triangledown
� \blacksquare � \eth � \varnothing
� \blacktriangle � \lozenge � \vartriangle

Table 296: Miscellaneous wasysym Math Symbols

� \Box � \Diamond � \mho� � \varangle

� wasysym also defines an \agemO symbol, which is the same glyph as \mho but
is intended for use in text mode.

Table 297: Miscellaneous txfonts/pxfonts Math Symbols

� \Diamondblack � \lambdabar
� \Diamonddot � \lambdaslash
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But BAD is a right angle. Thus, ADE is also a right angle.
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And for parallelogrammic �gures, the opposite sides and angles are
equal to one another [Prop. ��].
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Thus, each of the opposite angles ABE and BED are also right an-
gles. Thus, ADEB is right angled. And it was also shown to be
equilateral.
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Thus, ADEB is a square [Def. ��]. And it is described on the
straight line AB. Which is the very thing it was required to do.

Proposition ��

In right angled triangles, the square on the side subtending the right
angle is equal to the sum of the squares on the sides containing the
right angle.

Let ABC be a right angled triangle having the angle BAC a right
angle.
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I say that the square on BC is equal to the sum of the squares on
BA and AC.

For let the square BDEC have been described on BC, and the
squares GB and HC on AB and AC respectively [Prop. ��].
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And let AL have been drawn through point A parallel to either of
BD or CE [Prop. ��].
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And let AD and FC have been joined.
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And since angles BAC and BAG are each right angles,
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then two straight lines AC and AG, not lying on the same side,
make the adjacent angles with some straight line BA, at the point A
on it, whose sum is equal to two right angles. Thus, CA is straight
on to AG [Prop. ��].
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So, for the same reasons, BA is also straight on to AH.
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And since angleDBC is equal toFBA, for they areboth right angles,
let ABC have been added to both. Thus, the whole angle DBA is
equal to thewhole angle FBC. And sinceDB is equal toBC, andFB
to BA, the two straight lines DB, BA are equal to the two straight
lines CB, BF, respectively. And angle DBA is equal to angle FBC.
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Thus, the base AD is equal to the base FC, and the triangle ABD is
equal to the triangle FBC [Prop. �].
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And parallelogram BL is double the area of triangle ABD. For they
have the same base, BD, and are between the same parallels, BD and
AL [Prop. ��].
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And since angleDBC is equal toFBA, for they areboth right angles,
let ABC have been added to both. Thus, the whole angle DBA is
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Thus, the base AD is equal to the base FC, and the triangle ABD is
equal to the triangle FBC [Prop. �].
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And parallelogram BL is double the area of triangle ABD. For they
have the same base, BD, and are between the same parallels, BD and
AL [Prop. ��].
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And square GB is double the area of triangle FBC. For again they
have the same base, FB, and are between the same parallels, FB and
GC [Prop. ��].
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Thus, the parallelogram BL is also equal to the square GB.
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So, similarly, AE andBK being joined, the parallelogramCL can be
shown to be equal to the square HC.
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Thus, the whole square BDEC is equal to the sum of the two
squares GB and HC. And the square BDEC is described on BC,
and the squares GB andHConBA andAC respectively. Thus, the
square on the side BC is equal to the sumof the squares on the sides
BA and AC.
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Thus, in right angled triangles, the square on the side subtending
the right angle is equal to the sum of the squares on the sides sur-
rounding the right [angle]. Which is the very thing it was required
to show.

Proposition ��

If the square on one of the sides of a triangle is equal to the sum of
the squares on the two remaining sides of the triangle then the angle
contained by the two remaining sides of the triangle is a right angle.

For let the square on one of the sides, BC, of triangle ABCbe equal
to the sum of the squares on the sides BA and AC.
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I say that angle BAC is a right angle.

For let AD have been drawn from point A at right angles to the
straight line AC [Prop. ��], and let AD have been made equal to
BA [Prop. �], and let DC have been joined.
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SinceDA is equal to AB, the square onDA is thus also equal to the
square on AB.

AD

C
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C

Let the square on AC have been added to both. Thus, the sum of
the squares on DA and AC is equal to the sum of the squares on
BA and AC.
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For let AD have been drawn from point A at right angles to the
straight line AC [Prop. ��], and let AD have been made equal to
BA [Prop. �], and let DC have been joined.

A B

C

D

SinceDA is equal to AB, the square onDA is thus also equal to the
square on AB.

AD

C

=

A B

C

Let the square on AC have been added to both. Thus, the sum of
the squares on DA and AC is equal to the sum of the squares on
BA and AC.
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And square GB is double the area of triangle FBC. For again they
have the same base, FB, and are between the same parallels, FB and
GC [Prop. ��].
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Thus, the parallelogram BL is also equal to the square GB.
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So, similarly, AE andBK being joined, the parallelogramCL can be
shown to be equal to the square HC.
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Thus, the whole square BDEC is equal to the sum of the two
squares GB and HC. And the square BDEC is described on BC,
and the squares GB andHConBA andAC respectively. Thus, the
square on the side BC is equal to the sumof the squares on the sides
BA and AC.
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Thus, in right angled triangles, the square on the side subtending
the right angle is equal to the sum of the squares on the sides sur-
rounding the right [angle]. Which is the very thing it was required
to show.
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But, the square on DC is equal to the sum of the squares on DA
and AC. For angle DAC is a right angle [Prop. ��].
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But, the square on BC is equal to sum of the squares on BA and
AC. For that was assumed. Thus, the square on DC is equal to the
square on BC.
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So side DC is also equal to side BC. And since DA is equal to AB,
andAC is common, the two straight lines DA, AC are equal to the
two straight lines BA, AC. And the base DC is equal to the base
BC.
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Thus, angle DAC is equal to angle BAC [Prop. �]. But DAC is a
right angle. Thus, BAC is also a right angle.
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Thus, if the square on one of the sides of a triangle is equal to the
sum of the squares on the remaining two sides of the triangle then
the angle contained by the remaining two sides of the triangle is a
right angle. Which is the very thing it was required to show.
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