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PREFACE.

rpHESE tables are designed to be useful not only in com-

*-
puting and in tlie graphic method, but also in the

teaching of arithmetic and in the illustration of the theo-

rems of algebra.

I have arranged the several tables 011 a uniform decimal

plan, so that the entries for a particular number are generally

found in the same position on the page. The arrangement

is that of double entry, so that in general the order of

reading is the same as for ordinary print. The argument

and entry are so expressed that it is easy to find the entry

corresponding to any other position of the decimal point in

the argument. In most cases the whole of a table is seen

at one opening of the pages, and the tenth compartment,

when not required for the main table, is filled with a short

table which is in general auxiliary to the main table.

Special acknowledgments are due to Prof. Hastings of

Yale University, and Prof. Halsted of this University. In

the proof-reading and independent computation, I have re-

ceived aid from D. W. Spence and J. C. Nagle, science

students of this University.
ALEXANDER, MACFARLANE.

UNIVERSITY OF TEXAS,

April, 1889.
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EXPLANATION OF TABLES.

THROUGHOUT these tables the figures of the argument are

printed in thick type, the initial figures being printed in the

left-hand column, and the terminal figures in the top row.

The entry is found in the intersection of the row of the initial

figures with the celumn of the terminal figure. A bar below

a terminal 5 or shows that the final 5 has been increased
;

hence, when the entry is further contracted, the terminal fig-

ure ought not to be increased by one.
.

I. Common Logarithms, pp. 2-5.

Pages 2 and 3 give the logarithm to four places of any

sequence of three significant figures. The column headed d

gives the difference between the last logarithm of the row and

the first logarithm of the next row
;

it facilitates the finding

of the difference between any two successive logarithms in the

row. The small table at the bottom of page 3 gives the pro-

portional parts of the tabular differences from 4 to 23. The

tabular difference is printed in the top row, and the tenths in

the left-hand column.

Pages 4 and 5 give the logarithms of any sequence of 4

figures from 1000 to 1900. The proportional parts of the

tabular differences are given in the right column
; only the

difference is printed, the tenth being understood from the loca-

tion of the proportional part.

The small table at the bottom of page 5 gives the logarithm
to six places of the numbers 1.000 to 1.100 which occur in cal-

culations of interest. The initial pair of figures are given only
for the entry and are understood for the remaining entries

of the row
;
unless an asterisk is printed in front, which indi-

cates that the initial figures are those printed in front of the

next row.
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Given a number to find its logarithm, or, to use the table

directly.

The characteristic or integral part of the required logarithm
is obtained by counting the number of places by which the

first figure of the number is removed to the left or to the right

of the unit's place ;
if to the left, the characteristic is posi-

tive
;
if to the right, negative. Thus the characteristic of 1234

is 3, while that of .01234 is 2.

The mantissa, or fractional part of the required logarithm, is

obtained from the table thus. If the number has not more
than two significant figures, then the mantissa is found in the

column headed 0. If there are three significant figures, the

mantissa is found in the intersection of the row for the first

two figures with the column headed by the third figure. For

example, the mantissa of 23 is .3617, that of 234 is .3692.

When the number contains four significant figures, the man-

tissa can be obtained directly from pages 4 and 5 provided the

number is not greater than 1900. When the number is greater,

the required mantissa is found from pages 2 and 3 by interpola-

tion. Find the mantissa for the first three significant figures ;

find the difference between it and the next higher mantissa in

the table (it will in general be nearly equal to that printed under

d) ;
find from the table at the bottom of page 3 the proportional

part of this tabular difference for the fourth significant figure

and add it to the lower mantissa. Thus log 2345. is .3692 plus
five-tenths of 19, that is 10

;
hence .3702. For log 23456 we

add besides six-hundredths of 19, that is 1
;
hence .3703. Or

we multiply 19 by .56 and take the nearest integer to the value,

namely, 11.

Given a logarithm to find the corresponding number; or, to

use the table inversely.

When the number is wanted to not more than three significant

figures, find the mantissa in the table which is nearest to the

given mantissa
;
the corresponding argument gives three figures

of the number, and the position of the decimal point is deter-

mined by the characteristic. Thus the number corresponding
to 2.5015 is 317, that to 2.5020 is .0318.

Suppose four significant figures are wanted. If the mantissa

does not exceed .2785, the nearest mantissa on pages 4-5 will

point out the number to four figures. If it exceeds the above
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number, the fourth, figure is obtained by interpolation. Find

the next lower mantissa
5
find the difference between the said

mantissa and the next higher, also the difference between said

mantissa and the given mantissa, and find from the table of

page 3 what proportional part the latter difference is of the

former. For example, the next lower to .7370 is .7364, hence

the first part of the number is 545, and the fourth figure is

that part of ten which 6 is of 8 : namely 7
;
hence 5.457.

To find the logarithm of a product.

Take the sum of the logarithms of the factors. Thus,

log (123x4567) =2.0899

3.6590

6

5.7495

To find the logarithm of a quotient.

Subtract the logarithm of the denominator from the loga-

rithm of the numerator. Thus,

log ^gW = 2.0899

3.6596

2.4303

To find the logarithm of a power.

Multiply the logarithm of the base by the index of the

power. Thus,

log 9872 = 2 (2.9943) = 5.9886

log (.987)
2 = 2 (1.9943) =1.9886

To find the logarithm of a root.

Divide the logarithm of the base by the index of the root.

Thus,

log V987 = |(2.9943) =1.4972

log V.~987 = ( 1.9943) = 1.9972

II. Antilogarithms, pp. 6-7.

This is a table of the fractional powers of 10 from 10 -000 to

10 .999 The first two figures of the fraction or mantissa are

given in the left column, and the third in the top row.
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To find the number corresponding to a logarithm.

This is given by a direct use of the table. Find the entry
for the first three figures of the mantissa, take the difference

between that entry and the next higher, and from the column

of proportional parts find the part which requires to be added

to the entry on account of the fourth figure. Insert the deci-

mal point in the place indicated by the characteristic of the

logarithm. For example, to find the antilogarithm of 2.9876.

For 987 we have 9705, difference is 22
;
the proportional part

of 22 for 6 is 13, therefore 9705 + 13 = 9718, and inserting the

decimal point, 971.8.

The direct use of a table of antilogarithms serves the same

purpose as the inverse use of a table of logarithms.

III. Addition Logarithms, pp. 8-9.

The argument is log n, where n is a fraction less than unity.

Thus the characteristic of log n is negative ;
it is not printed

so, but is indicated by its complement to 10. Thus the argu-

ment 9.713 means 9.713 - 10, or 1.713.

Given the logarithm of each of two numbers, to find the loga-

rithm of their sum.

Let a and b denote the two numbers, of which b is the less.

Then

log (o + 6) = loga + logfl + ^\ (1)

and log n = log
- = log b log a. (2)

Having found log n by means of (2), we get log (1 4- n) from

the table, and by adding it to log a obtain log (a -f- b) .

Example, log a = 3.8060, log b = 2.1618.

Therefore, log n = log
- = 2.1618

3.8060

2.3558

therefore, from the table, log (1 -f n) = 0.0097

therefore, log (a 4- b) = 3.8060

0.0097

3.8157
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To solve the same question by means of Tables I. and II. :

a = 6397, 6 = 1449 + 2 = 145.1,

a + b = 6542, log (a + b) = 8156 + 1 = 3.8157.

IV. Subtraction Logarithms, pp. 1O-13.

This table is arranged similarly to the preceding, excepting

that the tenth decade is expanded on pages 12-13.

Given the logarithm of each of two numbers, to find the loga-

rithm of their difference.

Let a and b denote the two numbers, of which b is the less.

Then,

log (a
-

b) = log a(l
- -\ = log a + log (l

--\
\ aJ \ a/

= loga-log _.

1 -
a

Let log n = log -, then from the table we get log ,
which

a L n
subtracted from log a, gives log (a b).

Example. Given log a = 1.9876 and log 6 = 1.5432.

Then log n = log- = 1.5432
a

1.9876

1.5556 i.e., 9.5556 - 10.

Now, from the table, 9.555 gives 0.1931 and 6 gives 3,

.-. log =0.1934,
1 n

.-. log (a
-

b) = 1.9876

0.1934

1.7942

Suppose that log (1 + n) is known (n being less than unity)

and its position in Table III., then log can be found in
JL n

the corresponding position in Table IV., and log 3 ? can be
1 n

found by adding these two logarithms together.

Logarithms of addition and subtraction are sometimes called

Gaussian logarithms.
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V. Logarithmic Sines and Cosines, pp. 14-17.

Pages 14-15 give the logarithm of the sine to every tenth of

a degree, that is, every six minutes. The logarithm of the

cosine is obtained by taking the right-hand argument and read-

ing backwards. The d column gives the difference between

the two last entries of a row, the last entry of one row being
identical with the first of the succeeding. As the sines and
cosines are all less than unity, the characteristics of the loga-

rithms are all negative ; they are indicated by their complement
to 10. Pages 16-17 give the sines and cosines for the first

nine degrees to every hundredth of a degree.

Given an arc, to find its log sin.

If the arc is less than 90, its log sin is found by the direct

use of the table. For example, to find log sin 17. 66. By the

table log sin 17.6 is 9.4805 10, the difference is 24, and

the proportional part for 6 is 14
; hence, 9.4819 10. If the

arc is > 90 but < 180, find the log sin of the difference be-

tween 180 and the arc
;

if > 180 but < 270 find .that of the

difference between the arc and 180, and if > 270 but < 360,
find that of the difference between 360 and the arc.

Given the log sin, to find the arc.

For example, to find the arc in degrees the log sin of which

is 9.6669. The next lower log sin in the table is 9.6659, which

corresponds to 27.6
;
the tabular difference is 14, and the given

difference is 10
; hence, the arc is 27. 67.

At the bottom of page 17 there are two auxiliary tables. The
one gives the equivalent in minutes of the fractions of a de-

gree; thus, 0.63 is equivalent to 37'.8. The other is called a

Delambre's table
;

it is used to find the log sin of a small arc.

On account of the table, pages 16-17, this auxiliary table is not

required, except when the arc is less than 0.4. By S is here

meant the logarithm of the ratio of the number expressing the

degree to the number expressing the corresponding sine.

To find the sine of a small arc.

Let n denote the number of degrees ; then,

log sin n = log n S.
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Example : to find log sin 0.123. Log .123 is 9.0899 10, and

S is 1.7581
; hence, logsinO.123 is 7.3318 - 10.

To find a small arc, given its* log sin.

We have log n = log sin n -f- S.

For example, given log sin to be 7.1234 10. As the log sin

is less than 8.2872-10, the value of S to add is 1.7581.

Hence, 8.8815 10, the number corresponding to which is

.0761, hence 0.0761.

VI. Logarithmic Tangents and Cotangents, pp. 18-21.

This table is similar to the preceding. After 45 the tan-

gent is greater than unity, the characteristic is no longer

negative ; hence, the true characteristic is printed.

Of the two auxiliary tables at the bottom of page 21, the one

gives the equivalent in degrees of so many minutes
;
the other

is a Delambre's table of T for the first four degrees. By T is

here meant the logarithm of the ratio of the number of degrees
to the number expressing the tangent. It is used in finding
the log tan of a very small arc. We have,

log tan n = log n T
and log n = log tan n -f- T.

VII. Logarithmic Sines and Cosines for Minutes, pp.

22-23.

Here the log sin is given directly to every ten minutes, and

by interpolation to every minute. The same table gives log cos

when read backwards. Pages 22-25 give the proportional

parts for all the differences from 1 to 100.

Example: to find log cos 19 28'. Log cos 19 20' is 9.9748

10, the tabular difference is 5, the proportional part of 5

for 8 is -4
; hence, 9.9744 - 10.

At the end we have a table of S for the range between and

7, where the change in the value of the tabular difference

is too rapid to allow of interpolation by proportional parts.

Here S is the logarithm of the ratio of the number of minutes

expressing the arc to the sine of the arc. Thus, 3.5372 is the

log of the ratio of 378 to .1097.
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VIII. Logarithmic Tangents and Cotangents for

Minutes, pp. 24-25-

This table is similar to the preceding.

By T is meant the log of the ratio of the number of minutes

expressing the arc to the tangent of the arc.

IX. Natural Sines and Cosines, pp. 26-27.

The natural sine is given to each tenth of a degree ;
that

is, to every six minutes. The equivalent minutes are printed

alongside of the tenths of a degree. At the bottom of page 27

there is a table of proportional parts, the whole interval being

six, to facilitate the interpolation to a minute.

What is the sine of 34 46' ? The sine of 34 42' is .5693,

the tabular difference is 14, and the pp. of 14 for 4 is 9
; hence,

.5702.

What is the arc whose cosine is .4326 ? The arc of .4321 is

64 24', the tabular difference is 16, the difference of given
cosine is 5, corresponding to a pp. of 5 for a tabular difference

of 16 we have 2'
; hence, the arc is 64 22'.

X. Natural Tangents and Cotangents, pp. 28-29.

XI. Natural Secants and Cosecants, pp. 30-31.

These tables are similar to the preceding. At the end of

each we have a continuation of the table of proportional parts,

the interval being six.

XII. Radians, pp. 32-33.

By a radian is meant the unit of circular measure of an

angle. The table gives directly the number of radians equiv-

alent to any number of degrees expressed by not more than

three significant figures. The integer figure of the entry is

printed only in the column. Thus, the equivalent of 67.8 is

1.1833 radians, and the equivalent of 1 radian is 57.3. The

tabular difference is either 17 or 18
; hence, to find the equiva-

lent for 4 significant figures, we add the proper pp. of either 18

or 17, as the case may be.

The column headed h m gives the equivalent in hours and

minutes of the corresponding number of degrees in the left
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column
;
and the adjacent column headed p gives that fraction

of a whole period or perigon which is equivalent to the ratio of

the corresponding number of degrees to 360.

The small table at bottom of page 33 gives the number of

radians equivalent to the given number of minutes, while the

column headed p gives that fraction of a period or perigon

which the corresponding number of minutes bears to 360.

When the decimal point is changed by any number of places

in the argument, the decimal point is changed by an equal

number of places in the entry. Thus,

3.6=.06283 and 360 =6.283.

XIII. Reciprocals, pp. 34-35.

The reciprocal* is given directly for any sequence of three

figures, the decimal point being after the first. When the

decimal point in the argument is shifted any number of places,

the decimal point in the entry is shifted an equal number of

places in the opposite direction. Thus,

1

78.9

^ = .001267,
*

At the bottom of page 35 we have the first nine multiples of

the fractions
-J-, ^, etc., up to -^. A bracket indicates that the

figures included repeat themselves.

XIV. Squares, pp. 36-37.

This table gives directly to four significant figures the square
of any sequence of three figures, the decimal point being after

the first. When the decimal point changes in the number, the

decimal point in the square changes by double the number of

places in the same direction. Thus the square of 3.76 is 14.14,

that of 37.6 is 1414, and that of .376 is .1414.

When the number consists of more than three figures, the

square may be found by means of the table of proportional

parts. For example, to find the square of 1889 to four signi-

ficant figures. The square of 188 is 35,340, the pp. of 38 for 9 is

34
;
therefore the square of 1889 is 3,568,000. Here the zeros

are not significant, but only indicate the position of the decimal

point.
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To find the complete square for any sequence of three figures.

The complete square of any two figures is given in the zero

column. If the number of three figures is less than 317, we
have to find the square of the third figure, and append the

terminal figure to the entry of the table, diminishing the ter-

minal figure of the entry by one if the number appended is

equal to or greater than 5. For instance, take 234. The

square of 4 is 16, hence 6 is to be appended to 5476, but the

fourth figure reduces to 5 because it has been increased by
one when the 6 was cut off. Hence the complete square is

54,756. When the number exceeds 316, find the square of the

two terminal figures in the zero column, take the last two

figures of it and append them to the entry, diminishing the

terminal figure of the entry by one if the addendum equals or

exceeds 50. For example, the last two figures of the square
of 96 is 16, the entry for 896 is 8028, hence the complete

square is 802,816.

The table at the bottom of page 37 gives the square of the

reciprocal of any number of two digits. Thus the square

of is .0865. When the decimal point is shifted in the
3.4

argument, the decimal point of the entry requires to be shifted

by twice the number of places in the opposite direction. Thus

the square of is 1.32.
.87

XV. Cubes, pp. 38-39.

This table gives to four figures the cube of any number of

three figures, and in the column the complete cube of any
number of two figures. When the decimal point is shifted in

the number, the decimal point of the cube requires to be shifted

thrice the number of places in the same direction. Thus the

cube of 1.23 is 1.861, that of 12.3 is 1861, that of .123 is

.001861.

The small table of page 39 gives the cube of the reciprocal of

the number. Thus the cube of is .00142. When the
8.9

decimal point is shifted in the number, the decimal point in

the reciprocal of the cube is shifted thrice the number of

places in the opposite direction.
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XVI. Square Roots, pp. 40-43-

The first part of the table, pages 40-41, gives the square root

of any number of three significant figures, when the decimal

point is after the first figure, or is any even number of places

to the right or left of that position ;
while the second part of

the table, pages 42-43, gives the square root, when the decimal

point is after the second figure or any even number of places to

the right or left of that position. The square root is given to

five figures, the initial figure being printed only in the column.

When the decimal point of the number is shifted any even

number of places from its position after either the first digit

or after the second digit, the decimal point in the correspond-

ing entry shifts by half the number of places in the same

direction. Thus,

V087 = 3.1417, V9&7 = 9.9348, V987 = 31.417,

V9870 = 99.348, V."987 = .99348, Vi0987 = .31417.

The small table of page 41 gives the square root of the recipro-

cal of any number of two figures, the decimal point being after

the first figure ;
while the small table of page 43 gives the same

when the decimal point is after the second figure. Thus,

= .319, -4r = .101,
-1- = 1.01, -4= = .0319.

V9.8 V98 V.98 V980

XVII. Cube Roots, pp. 44-49.

The first part of the table gives the cube root, when the

decimal point is after the first significant figure, or when dis-

placed any multiple of three places to the right or left of that

position ;
the second part similarly when the decimal point is

after the second significant figure ;
and the third part when it

is after the third. A displacement of three places in the num-
ber causes a displacement of one place in the same direction

in the cube root. Thus,

-v/123 = 1.0714, ^12^ = 2.3084, -\/123 = 4.9732,

^1230 = 10.714, ^0123 = .23084, ^123 = .49732.

Similarly the three small tables give the cube root of the

reciprocal of any two figures for the three distinct positions
of the decimal point.
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XVIII. Multiples, pp. 5O-67.

This table gives the first nine multiples of any number of

three figures, and the folding table at the end gives the same
for any number of two figures. By means of this table and

our knowledge of the ordinary multiplication table we can

write down any of the nine multiples of a number of four

figures, and with the help of the folding table we can do the

same for any number of five figures. By a double reference to

the table we obtain a multiple of six figures, and so on. Thus,

8 times 789 = 6312

8 times 6789 =

8 times 56789 =

8 times 456789 =

6312
48

54312

6312
448

454312

6312
3648

3654312

To multiply any two numbers together.

Consider, for example, the product of 123,456,789 and 6987.

Turn up the multiples of 789, and write down the 7, 8, 9, and 6

multiples under one another in the usual manner, only space is

to be left between each pair of multiples for another row of

figures ;
then turn up the multiples of 456, write down the 7

multiple with its initial figure below the fourth figure of the

7 multiple of 789, and similarly for the other multiples ;
then

turn up the multiples of 123, write down the 7 multiple with

its first figure above the fourth figure of the 7 multiple of 456,

and so on, as follows :

861 5523
3192

. 984 6312
3648

1107 7101
4104

738 4734
2736

862592584743
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To divide one number by another.

For example, to divide 4,567,890 by 567. Turn up the mul-

tiples of 567
;
find the next lower to 4567, deduct it

;
take down

another figure, find the next lower multiple to the number so

forned, and so on, as follows :

567)4567890(8056
4536

3189
2835

3540
3402

138

If the divisor consist of four figures, as 5678, turn up the

multiples of 567,and correct them mentally for the additional

figure 8. If there are five figures, as 56,789, correct the multi-

ples of 567 by adding the multiples of 89 from the folding table.

XIX. Circumference of Circle, pp. 68-69.

When the decimal point is changed in the diameter, the

decimal point in the circumference changes by an equal num-

ber of places in the same direction. When n represents the

radius, the circumference is obtained by doubling the entry.

The small table, page 69, gives the value, the logarithm, and

the reciprocal of frequently occurring constants, which involve

TT. The mantissa of the logarithm of the reciprocal is the com-

plement to 1 of the mantissa of the logarithm of the constant.

Thus, log
- is 1.5029.
7T

XX. Area of Circle, pp. 70-71.

When n denotes the radius, the area is obtained by multi-

plying the entry by 4. When the decimal point is changed in

the diameter, the decimal point of the area changes by double

the number of places in the same direction. Thus, when the

diameter is 3.96 the area is 12.32, when 39.6 then 1232, when
.396 then .1232.

The diameter of a circle of given area is obtained by the

inverse use of the table.

When n denotes the diameter of a sphere, the surface is
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irn
2
. Hence the surface of a sphere of given diameter is ob-

tained by multiplying the entry of the table by 4.

The auxiliary table, page 71, gives the decimal equivalents
of the binary divisions of the inch, and also the decimal equiv-
alents of a number of inches as part of the foot or of the

yard. Thus, the area of a circle of 3f inch diameter, is that

of 3.375 inch; hence, 8.920 + 26, that is, 8.946 square inches.

XXI. Content of Sphere, pp. 72-73.

This table gives the content of a sphere of which n is the

diameter. When the radius is given, the spherical content is

obtained by multiplying the tabular entry by 8. When the

decimal point is changed in the diameter, the decimal point of

the content is changed thrice the number of places in the same

direction.

The small table at the bottom of page 73 gives the logarithm
of the product of successive integers from 1 up to n, and the

logarithm of the powers of 2 up to the 29th. For example,

log 1-2. 3- 4- 5- 6 is 2.8573.

XXII. Hyperbolic Logarithms, pp. 74-75.

This table gives directly the hyperbolic or natural logarithm

of any sequence of three significant figures, the decimal point

being after the first. When the decimal point of the sequence
is shifted n places to the right from the above position, find

the logarithm of 10n in the auxiliary table and add it to the

entry ;
and when the decimal point is shifted n places to the

left, add the logarithm of 10~n. Thus,

log 56.7 = 1.7352 log 567 = 1.7352

2.3026 4.6052

4.0378 6.3404

log .567 = 1.7352 log. .0567 = 1.7352

3.6974 5.3948

1.4326 3.1300

By m in the auxiliary table is meant the modulus or multi-

plier for converting the natural or hyperbolic logarithm of a

number into the common logarithm of the number, and by is
in

meant the reciprocal modulus or multiplier for converting the

common log of a number into the natural.
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Example : To find the hyperbolic log of 1889, given the com-

mon log to be 3.2762.

The equivalent of 3 = 6.9078

The equivalent of .2 = 0.4605

The equivalent of .07 = 0.1612

The equivalent of .006 = 0.0138

The equivalent of .0002 = 0.0005

Therefore hyp. log. of 1889 = 7.5438

XXIII. Amount of One Unit of Money at the End of

a Given Number of Years, p. 76.

The argument in the left-hand column is the number of

years during which one unit of money (whether dollar, pound,

franc, or mark) has been allowed to accumulate at compound
interest, while the argument in the top row is the rate of

interest expressed as so much per cent per year. The general

expression for the amount of one unit in n years at r per cent

per year is

(l
+

Jj_

Given the principal, the number of years, and the rate, to find

the amount.

Find from the table the amount of one unit of money for the

given number of years and rate, and multiply that number by
the principal. For example, to find the amount of $123 at the

end of 25 years at 6 per cent per year. The entry for 25 years
and 6 per cent is 4.292

;
to find the product of this, number

and 123, turn up the multiples of 123.

4.292x123= 246
1107
246

492

527.916

As the fourth figure of 4.292 is inexact, the figures 1 and 6

of the product are not significant; hence the result is $527.9.

Given the amount, the number of years, and the rate, to find
the principal.

Find from the table the amount of one unit for the given
number of years and rate, and divide the total amount by it

;

the quotient is the principal.
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Given the principal, the rate, and the amount, to find the num-
ber of years.

Divide the amount by the principal and compare the quo-
tient with the entries in the column under the given rate. For

example, to find the number of years in which $456 becomes

$742.82 at 5 per cent per year. Dividing 742.82 by 456, we

get 1.629, which is the entry in the 5 per cent column for 10

years.

Given the principal, the amount, and the number of years, to

find the rate.

Divide the amount by the principal and compare the quotient
with the entries in the row of the given number of years.

To find the amount of a unit of money for a number of years

and a fraction of a year.

Find the difference between the entry for the number of

years and the next higher entry, multiply it by the fraction

of the year, and add the result to the lower entry. For ex-

ample, to find it for 7 years and 3 months, the rate of interest

being 8 per cent. The entry for 7 years is 1.714, and that for

8 is 1.851
;
the difference is 137, the fourth part of which is 34,

which added to 1.714 gives 1.748.

To find the amount of a unit of money for an intermediate rate

of interest.

The value may be found approximately by applying the

principle of proportional parts as above. For example, the

amount for 9 years at 5 per cent is 1.551, plus one-half of

138; hence, 1.620.

To find the amount of one unit of money for a number of

years greater than 49.

Break the number of years into parts each not greater than

49, multiply together the entries for the several parts ;
the

result is the amount for the given number of years.

For example, to find the amount of one unit of money for 70

years at 10 per cent. The entry for 40 years is 45.26, and that

for 30 years is 17.45. To find the product of 45.26 by 17.45,

turn up the multiples of 745 and correct them for the 1
;
the

result is 789.7870, but the last three figures are not significant;

hence, 789.8. The true value is 789.747.
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This problem may also be solved by means of the small

table of logarithms, page 5, where the logs of the coefficients

from 1.000 up to 1.100 are given to six places in order that

their multiples may be obtained exact to four places. The log

of 1.10 is .041393, which multiplied by 70 gives 2.8975, the

antilogarithm of which is 789.8.

XXIV. Present Value of 1000 Units of Money, p. 77.

This table gives the present value of 1000 units of money
due n years hence, the rate of interest having any one of the

values in the top row. The entry is given, not for 1, but for

1000, in order to simplify the specification of the decimal

point. When an entry is taken out, the decimal point ought
to be shifted three places to the left.

The method of using this table is the same as that for

Table XXIII.

XXV. Amount of an Annuity when paid at the End of

Bach Year, p. 78.

This table gives the amount of an annuity of one unit of

money per year, when the annuity is allowed to accumulate

for n years, the first payment being made at the end of one

year from the time of reckoning.

The method of using Table XXIII. applies to this table,
" one

unit of money per year" being substituted for "one unit of

money," excepting the rule at the end for extending the table.

In order to extend the table, the value of
(
1 -f -^-

)
must be

\ 10(v
found by that rule, and the result substituted in the formula

at the top of the table.

XXVI. Present Value of the Preceding, p. 79.

This table gives the value at the beginning of the time of

reckoning of an annuity of one unit of money per year allowed

to accumulate for a given number of years, the first payment
being made at the end of one year from the beginning of the

time of reckoning.

The method of using the table is the same as for Table XXV.
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XXVII. Amount of an Annuity when paid at the Be-

ginning of Bach Year, p. 8O.

This table gives the amount of an annuity of one unit of

money per year, when the several payments are allowed to

grow at any one of the rates of interest specified, the first pay-
ment being made at the beginning of the time of reckoning.
The method of using the table is the same as for Table XXV.

XXVIII. Annuity required to extinguish a Debt of

1000, p. 81.

This table gives the annual sum to be paid for a given num-

ber of years, the first payment being made one year from the

present time, in order to extinguish a present debt of 1000

units of money. Here the 1000 is introduced for the same

reason as in the case of Table XXIV.
To extend the table, the extended value of (1 + r)

n must be

found and substituted in the formula printed at the top.

XXIX. Least Divisors, pp. 82-85.

This table gives the least divisor of any number up to 10,000.

The first two figures of the number are given in the left-hand

column, the third figure in the top row and the terminal figure

in the row beneath. The only terminal figures entered are

1, 3, 7, 9, because any number which terminates otherwise is

evidently divisible by 2 or 5.

To find the factors of any number less than 10,000.

If it is an even number, divide out 2 until the remainder is

odd
;

if it then ends in 5, divide out the power of 5
;
then enter

the table with the remaining quotient to find its least divisor
;

divide out that divisor, and with the then remaining quotient

enter the table again ;
and so on until the remaining quotient

is a prime, which is indicated in the table by a bar.

Example : 1889 is a prime.

9876 = 2 x 4938 = 22 x 2469.

Now 2469 has least divisor 3, and quotient is 823, and 823 is

a prime. Hence,

9876 = 22 x 3 x 823.
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XXX. Exponentials, p. 86.

The upper part of the table contains the ascending powers
of e from .00 to .99 and from 1.0 to 9.9; and the lower part

the corresponding descending powers. The upper part forms

a small table of hyperbolic antilogarithms.

At the bottom of the page we have the first nine multiples
of e and of the reciprocal of e, the first nine fractional powers of

e, both positive and negative, and the powers of e given by the

first nine multiples of -, both positive and negative.
2

XXXI. Multiples (Folding Leaf).

This table contains the first nine multiples of the numbers

from 1 to 99. It may be used as a table of proportional parts

for tenths by inserting a decimal point before the last figure,

and for hundredths by inserting the point before the second

last figure.
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