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83. To deduce Napier's Analogies.
From equation (1), Art. 80, we have

cos A + cos Beos C = sin Bsin Ccosa

gin A
sin C - = sin b cosa; (L))

since, from proportion (1), Art. 78, we have

- sin A .
SNB — ——anb
sin a

Also, from equation (2), Art. 80, we have
cos B + cos A cos C = sin Asin Ccosb

; sin A .
— gin C 22— sin a cosib. - (2
sin o

Adding (1) and (2), and dividing by sin C, we obtain

: 1 +cosC _ sin A . :
(cos A + cos B) ST . und sin (@ + b). (3.)

The proportion,
ginA : sinB :: sina : sin b,
taken first by composition, and then by division, gives

sin A + sin B :;? 4 (sine + sin b), - - (4.)

: ! sin A 2
sin A — sin B Sh (sina —sinb). - - (5.)

Dividing (4) and (5), in succession, by (3), we obtain

5111 A+ sin B o= _siB_C_J_ sin @ + sin b (6)
1 +cosC  sin(o+ b)

sinA—-sin’Bx sin C ﬂ!{lw_qﬁsinb_ (1)
cosA - cosB T + cosC . sin (@ + D)
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But, by formulas (2) and (4), Art. 67, and formula (E"),
Art. 66, equation (6) becomes

. 5 cos § (@ — b)
tan § (A + B) tan 1C = ostlG it (8.)

and, by the similar formulas (3) and (B), of Art. 67,
equation (7) becomes

s _sin}(@—1b)
tan 1 (A — B) tan $C = = 1@t b ()

e ! 5 , O\ i
As tan 1C = oot 3C” formulas (8) and (9) may be written

ta,n_é_(A + B) _ cos os (@ — b)

cot 3C cos 3 (@ EEEh)? (8%)

tan § (A — B) sin § (@ — b)

~ cot 3C = sini(a + b) %)

These last two formulas give the proportions known as
the first set of Napier's Analogies; Viz.,

cosi(a+b) : cosi (a—b) :: cotiC : tan 1+ (A+B). (10.)

sin 3 (a+b) : sini(a—b) :: cot 3C : tan$(A—B). (11)

If in these we substitute the values of a, b, C, A, and
B, in terms of the corresponding parts of the supple-
mental polar triangle, as expressed in Art 80, we obtain
cos 3 (A+B) : cosi(A—B) :: tan lc : tani(a+bd), (12.)

sin $(A+B) : sin $(A— B) :: tanic : tani (a=b), (13.)

the second set of Napier's Analogies.
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In applying logarithms to any of the preceding formu-
las, they must be made homogeneous in-terms of R, as
explained in Art. 30.

In all the formulas, the letters may be interchanged at
pleasure, provided thaf, when one large letter is substi-
tuted for another, the like substitution is made in the
corresponding small letters, and the reverse: for example,
C may be substituted for A, provided that at the same
time ¢ is substituted for a, &c.

Nore—It may be noted that, in formulas (10) and
(12), whenever the sign of the first term of the propor-
tion is minus, the sign of the last term must, also, be
minus, i. e, whenever 1 (a+D) is greater than 90° 1(A+B)
must, also, be greater than 90°, and the reverse; and
similarly, whenever %(a + b) is less than 909 3 (A + B)
must, also, be less than 90°, and the reverse.

SOLUTION OF OBLIQUE-ANGLED SPHERICAL TRI-
ANGLES.

84. In the solution of oblique-angled triangles six dif-
ferent cases may arise: viz., there may be given,
Two sides and an angle opposite one of them.
Two angles and a side opposite one of them.
Two sides and their included angle.
Two angles and their included side.
The three sides.

The three angles.
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CASE L

Given two sides and an angle opposite one of them.

85. The solution, in this case, is commenced by find-
ing the angle opposite the second given side, for which
purpose formula (1), Art. 78, is employed.

As this angle is found by means of its sine, and be-
cause the same sine corresponds to two different arcs,
there would seem to be two different solutions. To ascer-
tain when there are two solutions, when one solution, and
when no solution at all, it becomes necessary to examine
the relations which may exist between the given parts.
Two cases may arise, viz., the given angle may be acule,
or it may be obtuse.

We shall consider each case separately (B. IX., Gen.
S. 1).

1st Case: A < 90°.

Let A be the given acute angle, and let a and b be
the given sides. Prolong :
the arcs AC and AB till

they meet at A, forming

the lune AA'; and from

C, draw the arc CB" per-

pendicular to ABA. From

C, as a pole, and with the

arc a, describe the arc of a small circle BB. If this cir-
cle cuts ABA., in two points between A and A, there will
be two solutions; for if C be joined with each point of
intersection by the arc of a great circle, we shall have
two triangles, ABC and AB'C, both of which will conform
to the conditions of the problem.
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If only one point
of intersection lies be-
tween A and A, or if
the small circle is tan-
gent to ABA', there will
be but one solution.
If there is no point
of intersection, or if there are points of intersection which
do not lie between A and A, there will be no solution.

From formula (2), Art. 72, we have
sin CB"” = sin b sin A,

from which the perpendicular may be found. This per-
pendicular will be less than 90° since it can not exceed
the measure of the angle A (B. IX,, Gen. S. 2, 1°); denote
its value by p. By inspection of the figure, we find the
following relations:

1. When a is greater than p, and at the same time
less than both b and 180° — b, there will be two solutions.

9. When a is greater than p, and intermediate in valué
betweens b and 180° — b or, when a i equal to p, there

will be but one solutiorn.

If a—=>5, and is also less than 180° — b, one of the
points of intersection will be at A, and there will be buk
one solution.

3. When a is greater than D, and at the same tiné

sreater thamn both- b and 180° — b; or, when o is less thaits

p. there will be no solutiorn.

TRIGONOMETREY.

2d Case: A > 90°

Adopt the same construction as before. In this case,
the perpendicular will be greater
than 90° because it can not
be less than the measure of the
angle A (B. IX,, Gen. S. 2, 2°):
it will, also, be greater than
any other arc CA, CB, CA', that
can be drawn from C to ABA.
By a course of reasoning en-
tirely analogous to that in the preceding case, we have
the following principles:

4. When a is less than p, and al the same tinme
greater than both b and 180° —b, there will be two solue-
tions.

5. When a is less than p, and intermediate in value
between b and 180° —b: or, when a is equal to p, there
will be but one solution.

6. When a is less than p, and at the same time less
than both b and. 180° —b; or, when a is greater than p,
there will be no solution.

Having found the angle or angles opposite the second
side, the solution may be completed by means of Napier’s
Analogies.

Ezxamples.

1. Given a — 48° 27" 86”, b = 82° 58 17", and A=
99° 32" 29" to find B, C, and c.

We see that a > p, since p can not exceed A (B. IX,
Gen. S. 2, 1°); we see, further, that a is less than both
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b and 180° —b; hence, from the first condition there will
be two solutions.

Applying logarithms to formula (1), Art. 78, we have

log sin B = (a.c.) logsina + logsin b + logsin A — 10;

(a.c)logsina - - (43° 27" 36") - - 0.162508
logsinbd - - (82° 58 17") - - 9.996724
logsinA - - (29°32729") - - 9.692893

logsinB - - - -7 - - - 0852125

B = 45° 21’ 01", and B" = 134° 38' 59".

From the first of Napier's Analogies (10), Art. 83, we
find

log cot $€ = (a. c.) log cos § (@ — b) + log cos 4 (a + b)

+ logtani (A + B) — 10.
Taking the first value of B, we have
3(A + B) = 37° 26’ 45";
also, i (a + b) 63512 b61;

and }(a —0b) 19° 45" 20",

(a.c)logcosi(a —b) - - (19° 45’ 207) - 0.026344
logcosi(a +b) - - (68° 12" 56”) - 9.653825
logtan § (A + B) - - (37° 26’ 45”) - 9.884130

logcot3C - - - - .- - - - - 9.564299

C = 69° 51' 45”, and C = 139° 43’ 30",
3

The side ¢ may be found by means of formula (12),
Art. 83, or by means of formula (2), Art. 78.

TRIGONOMETRY.
Applying logarithms to the proportion,
sinA : sinC :: sinae : sing,
we have
logsin ¢ = (a-c.) logsin A + logsin C + logsina — 10;

(a.c)logsin A - - (29° 32' 29") - 0.307107
logsinC - -(139° 43’ 30”) - 9.810539
logsina - - (43° 27" 36") - 9.837492

logsineg - - - - - . - 9955135

¢ = 115° 85' 48"

We take the greater value of ¢, because the angle C,
being greater than the angle B, requires that the side ¢
should be greater than the side b. By using the second
value of B, we may find, in a similar manner,

G =322 209287 and co— 48R
9. Given a = 97° 35, b= 27° 08" 22", and A = 40° 51’
18", to find B, C, and c.

Ans. B=17°31'09", C = 144°48' 10", ¢ = 119° 08’ 25"

Given @ = 115° 20’ 10", b = 57°30' 06", and A =
126° 37’ 30", to find B, C, and c.

Ans. B — 48° 29" 48", C = 61° 40’ 16", ¢ = 82° 34" 04".

4, Given b= 79° 14, ¢ = 30° 20’ 45", and B = 121°
10" 26", to find C, A, and a.

Ans. C = 26° 06’ 16", A= 49° 44’ 16", a = 61° 11’ 06".
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CASE IL
Given two angdles and a side opposite one of them.

86. The solution, in this case, is commenced by find-
ing the side opposite the second given angle, by means of
formula (1), Art. 78. The solution is completed as in
Case TI.

Since the second side is found by means of its sine,
there may be two solutions. To investigate this case, we
pass to the supplemental polar triangle, by substituting
for each part its supplement. In this triangle, there will
be given two sides and an angle opposite one; it may
therefore be discussed as in the preceding -case. When
the supplemental triangle has two solutions, one solution,
or no solution, the given ftriangle will, in like manner,
have fwo solutions, one solutton, or no solution.

Let the given parts be A, B

and o, and let p’ be the are,
C'D!, of a great circle drawn
from the extremity of the given
side perpendicular to the side
opposite : we have

sl ey
sin p' = sin & sin B’

There will be two cases:
may be less than 90°; or,
may be greater than 90°

1st Case: a < 90°.

Passing to the supplemental polar triangle, we shall
have given a, b, A; and since, in the given ftriangle,
@' < 90° in this supplemental triangle A > 90°: call the
perpendicular CD, p. The conditions determining the num-.
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ber of solutions in this supplemental triangle are given in

principles 4, 5, 6, Art. 85.

From principle 4, Art. 85, it appears that, for two solu-
tions, ¢ must be less than p, that is,

g < Pp:

subtracting each member of this inequality from 180° we
have
180° —a > 180° — p;

but, 180° —a = A’; and (B.IX,, P. VL, C. 2), 180° — p =p';
hence
Al ine

again, it appears from principle 4, that a must be greater

than b, that is,
a > b;

subtracting each member of this inequality from 180° we

have
180° — a <« 180° — b3

or, Al < B

it further appears from the same principle, that a must
be greater than 180° — b, that is,

a > 180° —b;

subtracting each member of this inequality from 180° we
have

180° — a < 180° — (180° — b);

Al < 180° — B
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Collecting the results, and, for convenience, omitting
the primes, we have the following principle:

Two angles and a side opposite one of them being
given, and the given side less than 90° 4. e, A B, a given,
and a < 90°;

1. When A is greater than p, and at the same time
less than both B and 180° — B, there will be two solutions.
In like manner, from principle 5, Art. 85, we have

9. When A is dreater than p, and intermediate in value
between B and 180° — B; or, when A is equal to p, there
will be but one solution.

And from principle 6, Art. 85, we ha,vé

8. When A is greater than p, and at the same time
Sreater than both B and 180° — B; or, when A is less than
p, there will be no solution.

It is to be noted that, in this case, the perpendicular
is less than 90° and less, also, than the given side; e,

p < a

2d Case: a' > 90°

Passing to the supplemental polar triangle, we shall
have given a, b, A, and A < 90°. The conditions deter-
mining the number of solutions in this supplemental tri-
angle are given in principles 1, 2, 3, Art. 85.

From principle 1, Art. 85, it appears that, for two solu-
tions, @ must be greater than p, that is,

a > p;

TRIGONOMETRY. 107

subfracting each member of this inequality from 180° we
have
180° —a < 180° — p;

oT, At < p:

in the same manner as before, we may obtain from this
principle 1,
Al B

and A >1505— B

As before, collecting the results and omitting the primes,
we have the following principle:

Two angles and a side opposite one of them being
given, the given side greater than 90° <. e, A B, a given,
and a > 90°;

4., Whern A is less than p, and at the same time
sreater than both B and 180° — B, there will be two solu-
tions.

In like manner, from principle 2, Art. 85, we have

5. When A is less than p, and intermediate in value
between B and 180° — B:; or, when A is equal to p, there
will be but one solution.

And from principle 3, Art. 85, we have

6. When A is less than p, and at the same time less
than both B and 180° — B; or, when A is greater than p,
there will be no solution.

It is to be noted that, in this case, the perpendicular
is greater than 90° and greater, also, than the given
side; . e, p > a.
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From the principles deduced in Articles 85 and 86, it
is evident that,
if the given
I harts of the Perpendicular: Adjacent. Oppozite.

spherical trian- - a

g]es  idond p Eae A

are npamed as
in the aecom-
panying table, we shall have the following principles,
applicable to all the cases:

7. The sine of p is equal to the rectangle of the sines
of the odd part and the adjacent part.

8. p is always of the same spectes as the odd part,
and differs more from 90° than the odd part, 7. e, when
the odd part is less than 90°%, p is still less; and when
the odd part is greafer than 90° p is still greater.

9. There will be fwo solutions:

1°. When (odd part being less than 90°) Che opposite
part is greater than p, and less than the adjacent part
and its supplement.

9°. When (odd part being greater than 90°) the
opposite part is less than p, and greater than the adjacent
part and its supplement.

10. There will be one solution:

1°. When (odd part being less than 90°) the oppo-
site part is greater than p, and intermediale in value
between the adjacent part and its supplement.

9°. When (odd part being greater than 90°) the
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opposite part is less than p, and infermediate in wvalue
between the adjacent part and its supplement.

3°. When the opposite part is equal to p.

11. There will be no solution :

1°. When (odd part being less than 90°) the op-
posite part is either less than p, or greafer than p and
greater also than both the adjacent part and its supplement.

2°. When (odd part being greafer than 90°) the
opposite part is either greafer than p, or less than p and
less also than both the adjacent part and its supplement.

Eramples.
1. Given A = 95° 16, B = 80° 42’ 10", and a = 57° 38/,
to find ¢, b, and C.
p might be computed from the formula,
logsinp = logsin B + logsina — 10;
but it is not necessary, as p < a (see principle 8).
Because A > p, and intermediate between 80° 42’ 10"

DAL T : SRR/ iy
and 99° 17" 50", there will, from the second condition, be
but one solution.

Applying logarithms to proportion (1), Art. 78, we have
logsin b = (a. ¢.) log sin A + log sin B + logsina — 10;

(a.c.) logsin A (95° 16) 0.001837
logsin E (80° 42’ 10”) 9.994257
logsina (57° 38) 9.926671

logsinb . - - - 9.9227656 .. b= 56°49 57"
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We take the smaller value of b, for the reason that A
being greater than B, requires that a should be greater
than b.

Applying logarithms to proportion (12), Art. 83, we have

log tan 3¢ = (a. ¢.) logcos 3 (A — B) + log cos 3 (A + B)
+ logtan $ (@ + b) — 10;

we have 1 (A + B) = 87° 59’ 05",

1(a +b) = B7° 18 58,

and 1(A—B) 16’ 55" ;
0.003517

(a. ¢.) log cos £ (A — B)
8.5646124

log cos % (A + B)

log tan £ (@ + b)
log tan 4c

ic — 3> 09
Applying logarithms to the
sing : sinc

we have

10.191852
_t’_;’_._?40993_

09% ands ¢ — G 1 8Eel8

proportion,

sinA : sinC,

logsin C = (a.c.) loglsin a + logsinc + logsin A — 10

(a.c.)logsina (57°38")
log sin ¢ (6°18"18") -
logsin A (95° 16
logsin C -

0.073329
9.040685
9996165
9.112177

- C=7°26'21%

The smaller value of C is taken, for the same reasob

as before.
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2. Qiven A=50° 12", B —= 58° 08, and a = 62° 42’
find 6, ¢, and C. ’
= 79°12"10", ¢ = 119° 03’ 26", € = 180° 54" 28"
b

‘= 100° 47" 50", ¢' = 152° 14’ 185  Cl= 158215 065

3. Given C = 115" 20, A=57°380, and ¢ = 126° 38’
to find a, b, and B. ;

Ans. @ = 48° 29' 13", b = 118° 20' 44", B—=97° 35’ 06",

CASE TIL
Given two sides and their included ansle
Sle.

8'7 The remaining angles are found by means of
Napier'’s Analogies, and the remaining side as in the pre-
ceding cases.

FHxamples.

1. Given a = 62°38’, b= 10°18'19", and® C = 150°
24" 12", to find ¢, A, and B.

Applying logarithms to proportions (10) and (11), Art.
83, we have

log tan 4 (A + B) = (a.c.)logcos 3 (a + b) + log cos (@ — Bb)
+ log cot 1C — 10 ;

log tan § (A — B) = (a. c.) log sin 4 (a + b) + log sin § (a — )
+ log cot }C — 10;

we have $(a—b) = 26° 12’ 20",

1C = 75° 12’ 06",

aud $(a + b) = 36° 25' 39"
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(a.c.) log cos £ (a + D) (
logcosi(a —b) - (
log cot. 1C - - (

log tan 4 (A + B)

SGE2 5300 0.094415
26° 12" 20") - 9.952897
92° 12' 06") - 9.421901

9469213

1(A+ B) = 16° 24" 51"

(a.c)logsind (@ + b) - (36° 25 0.226356
logsin i (@ — b) - (26° 1¢ 9.645022
logcotdC - - - (75° 12’ - 9.421901
log tan .&(A — B) SR e e e O K R D

$1(A—B) = 11° 06" 53"
The greater angle is equal to the half sum plus the

half difference, and the less is equal to the half sum
minus the half difference. Hence, we have

A = 27° 31' 44", and

Applying logarithms to proportion (13), Art. 83, we

have =

log tan 3¢ = (a. c.) logsin § (A — B) + log sin 4 (A + B)
+ logtan (@ — b) — 103

(a.c.)logsin 3 (A — B) - (11° 06’ 53") - 0.714952
logsin3 (A + B) - (16° 24" 51") 45
logtan i (@ —b) - (26° 12" 20")

logtan tc - <o =i S i

jc = 35° 48" 33", and

9 (@iven a = 68° 46' 02", b=387° 10, and C= 392
23" 23", to find ¢, A, and B.
Ans. A = 120° 59" 21", B = 33° 45' 18", e — 43° 877 48"
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3. Given a = 84° 14' 29", b — 44° 13’ 45", and C =
86° 45’ 28", to find A and B.
Ans. A= 130° 05" 22", B'— 32° 26'. 06
4. Given b = 61° 12/, ¢ = 131° 44/, and A = 88° 40/,
to find B, C, and a. (See Note, Art. 83.)
Ans. B = 66° 55" 59", C = 128°25' 05", a = 72° 12746/

CASE TV.
Given two angles and their included side.
88. The solution of this case is entirely analogous to

that of Case IIL

Applying logarithms to proportions (12) and (13), Art
83, and to proportion (11), Art. 83, we have

log tan 1 (@ + b) = (a.c.) logcos (A + B) + log cos 2 (A — B)
+ log tan ¢ — 10

log tan 1 (@ — b) (a. c.) log sin $ (A + B) + log sin 2 (A — B)
+ log tan ¢ — 10 ;

log cot 1C (a. ¢.) log sin 4 (@ — b) + log sin % (a + b)
+ log tan $ (A — B) — 10.

The application of these formulas is sufficient for the
solution of all cases.

Examples.

1. Given A = 81°38 207, B = 70°09'38", and ¢ =
59° 16’ 22" to find C, a, and b.

Ans. C = 64° 46' 24", a = 70° 04" 17", b = 63° 21' 27",
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2. Ghiven A — 34° 15" 03" B =42° 15" 13", and c¢c—=
76° 35" 36", to find C, a, and b.

Ans. G = 121° 36’ 12", a = 40° 0’ 107, b = 50° 10" 30",

3. Given B = 82° 24, C = 120° 38/, and @ = 175" 19|
to find A, b, and c.

Ans. A= 73° 31" 13", b = 90° 50' 50", c = 119° 46’ 22".

CASE V.
Given the three sides, to find the remaining parts.

89. The angles may be found by means of formula
(3), Art. 81; or, one angle being found by that formula,
the two others may be found by means of Napier’s Analogies.

FExamples.

1. Given a — 74°23’, b = 35°46'14", and ¢ = 100°
39', to find A, B, and C. :

Applying logarithms to formula (3), Art. 81, we have

log cos 1A 10 + 4 [log sin 43 + log sin (3s — a)
+ (a. ¢)) log sin b + (a. ¢.) log sin ¢ — 20];

or,
log cos 1A 1 [log sin $s + log sin (is — a)
+ (a.c.) logsin b + (a. c.) log sin ¢];

1s — 105° 24’ 07",

S1= 010

TRIGONOMETRY,.

logsings - - - (105° 24' 07") - 9.984118
logsin (s — @) - (31° 01’ 07") - 9.712074
(@.c)logsinb - - (35°46' 14") - 0.233185
(a.c)logsine - - - (100°39) - . .- 0.007546
2)19.936921

logcos3A - - « - - - - - - 9068460

A = 21° 84’ 23", and A = 43° 08’ 46~

Using the same formula as before, and substituting B for
A, b for a, and a for b, and recollecting that }s — b =
69° 37 63", we have

logsings - - - (105° 24' 07") - 9.984116
logsin (3s —b) - (69° 37 53”) - 9.971958
(a.c.)logsinae - - - (74°23) - - - 0.016336
(a.c)logsine - - - (100°39) - . . 0.007546
2) 19.9799566

logcosdB - - - . . . . . . 0080978

4B = 12° 15’ 43", and B — 24° 31' 26"

Using the same formula, substituting C for A, ¢ for' a,
and a for ¢, recollecting that {s — ¢ = 4° 45’ 07", we have

logsinds - - - (105° 24' 07") . 9.984116
log sin (3s — ¢) - (4° 45" 07") - 8.918250
(a.c)logsine - . . (74°23) .- . - 0.016336
(a.c.)logsind - - - (25° 46’ 14") - 9.233186
2)19.151887
1oz GoB G = =5 i o - e BN EORE

1C = 67° 62’ 25", and C = 135° 44' 50".

9. @Given a = 56° 40, b = 83° 18", and o= 114° 80/,
to find A B, and C.
Ans. A = 48° 31' 18", B = 62° bd' 44", C = 125° 18’ 56"
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3. Given a— 115215 b= 12580/, and ¢—= 110° 15
to find A, B, and C.
Ans. A = 145°15"04", B = 149° 07" 52, C = 143° 45' 10"

CASE VL
The three angles being diven, to find the sides.

90. The solution in this case is entirely analogous to
the preceding one.

Applying logarithms to formula (2), Art. 82, we have

log cos ta = % [log cos (S — B) + log cos (3S — C)

+ (a. c.) log sin B + (a. ¢.) log sin C|.

In the same manner as before, we change the letters,
to suit each case.

Ezamples.
1. Given A — 48° 30’ B = 12b° 20, and C = 62° 54
to find a, b, and c.

Ans. a— 56° 39’ 307, b = 114° 29’ 58", ¢ = 83° 12' 06",

9. Given A= 109° 55’ 42", B = 116° 38’ 33", and C =
120° 43’ 37", to find a, b, and e

Ans. a — 98° 21" 40" b = 109° 50’ 22", ¢ = 115° 13’ 28%
3. Given A —=160° 20, B = 185° 156', and C = 148°
925", to find a, b, and c.

Ans. a — 155° 56’ 10", b = 58° 82" 12", ¢ = 140° 36" 48"

MENSURATION.

91. MexnsuraTioN is that branch of Mathematics which
treats of the measurement of Geometrical Magnitudes.

92. The measurement of a quantity is the operation
of finding how many times it contains another quantity
of the same kind, taken as a standard. This standard is
called the unit of measure.

93. The unit of measure for surfaces is a square, one
of whose sides is the linear unit. The unit of measure
for volumes is a cube, one of whose edges is the linear unit.

If the linear unit is one foof, the superficial unit is one
square foot, and the unit of volume is one cubic foot. If
the linear unit is one ward, the superficial unit is one
square yard, and the unit of volume is one cubic yard.

94. In Mensuration, the expression product of two lines,
is used to denote the product obtained by multiplying the
number of linear units in one line by the number of
linear units in the other. The expression product of three
lines, is used to denote the continued product of the num-
ber of linear units in each of the three lines.

Thus, when we say that the area of a parallelogram is
equal to the product of its base and altitude, we mean
that the number of superficial units in the parallelogram
18 equal to the number of linear units in the base, mul-
tiplied by the number of linear units in the altitude. In




