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NOTE ON THE CONSTRUCTION OF THE TABLE,

THIS table was constructed by moans of the following theorem, which is easily proved:
The difference of two reciprocals, divided by the difference of the corresponding numbers,

is the reciprocal of the product of those numbers.

Hence, when the difference of the numbers is unity, the divisor is also unity, and we

may say, that

The difference of the reciprocals of two numbers that differ by unity is the reciprocal of

the product of those numbers.

For instance, the reciprocal of 2 is
-

5, and the reciprocal of 8 is 0'125, and

~ = -~- = 0-0625 which is the reciprocal of 2x8=10.
to to

Again, the reciprocal of 4 is 0'25, and the reciprocal of 5 is 0'2, and the difference of

these is 0'05, which is the reciprocal of 4 x 5=20.
For large numbers the arithmetical process here indicated would be inconvenient, but

this difficulty is overcome by the following expedient:
The quantities we seek are not the products but the reciprocals of products. We have,

therefore, no need to determine the products, and may substitute for them their logarithms,
the complements of which will be the logarithms of their reciprocals. Further, we may by
a modification of the logarithmic process find at once these complements, and then, by

extracting the corresponding numbers, obtain the required scries of differences. Thus,

beginning suppose with the reciprocal of 62500, we write in the left hand margin the com-

plement logarithms of 62500 and 62501, each to 7 places, and without indexes. The
sum ot these is an initial value, to which adding the differences of the logs, of 62499 and

62501, or, in general, the difference of the logarithms of (n 1) and (-j-l), we readily
obtain the logarithms of the difference required, and of the successive differences. The
numerical differences being then taken out, the reciprocals of the numbers arc obtained by
summation.



VLM
j

the higher reciprocals, those of the half and quarter numbers may be found, and a con-

siderable amount of work be saved. This is shown in the right hand column, the quarters

being in Roman figures.

To prevent error, the co-logarithms were checked independently at each 50th term. In

taking out the numbers, the progression of their differences was kept in view, so that no
material error could occur. The summation of the differences was checked at every 10th

term by a subordinate summation and by comparison with Barlow's tables; and wherever
the 7th figure could be uncertain, it was determined by actual division. Finally, every
100th term was computed by division. The whole of the calculations were performed in

duplicate, and when the proofs were set up from one manuscript they were read with the other,

and second and third proofs were also each examined by addition of the printed differences,

and by comparison with Barlow's table at each 10th term. Lastly, the proofs were again

examined, and the whole table virtually recomputed by summation on the arithmometr'c of
M. Thomas de Oolmar. All due care lias thus been taken to render the table correct.

" The table of reciprocals above described is. as far as I know, tie largest which has ever been attempted.
It is a very useful table, and its applications are far too little known and thought of. From wh.it I have
seen of Col. Oakcs's proceedings, I have no Joaot that the table will be found worthy of the best attention

of calculators of all kirtls.

"UNIVERSITY COLU-IB, Oct. 1,1864. "A. DE MORGAN."



DESCRIPTION OF AND USES OF THE TABLE.

IF -=r, then also - =n. In this case r is termed the reciprocal of n. But n is no
n r

less the reciprocal of r, and in using the Table this reciprocity should be kept in mind.

Pure arithmetic involves two and only two distinct operations, namely, addition and

subtraction. Other two processes, familiarly known as multiplication and division, arc

merely short methods of continually adding or subtracting a constant number. If addition

and subtraction were to all minds equally facile, there "would be no use in substituting the

one for the other; but experience has shown that subtraction is more difficult than addition,

and that the difficulty is considerably increased when subtraction is extended into division.ml 1 m
Since = -z, it appears that if - =r were given, then =mr could be found by

n n n n

multiplication instead of by division. This is the first and perhaps the most frequent use

nyj

of a table of reciprocals, for if be a vulgar fraction, then mr is the corresponding decimal
n

fraction, which is a transformation often required.

The values of n being general, those of -are also general, and consequently
- may

express any number whatsoever. But in the only tables of reciprocals known to the writer

n is made an integer and r a decimal fraction. In the present Table this limitation is not

imposed, and the position of the decimal point must therefore be determined by the com-

puter in accordance with the quantities in hand.

Of number and reciprocal when the only significant figure in the one is a single unit,

this is also the only significant figure in the other; and, including the unifs place on the

left of the decimal point, the order of position is merely inverted. Thus, if the number be

30, the reciprocal is O'l; and if the reciprocal be O'OOl, the number is 1,000. In all

other cases

Thejttjwe having in each the GHFATEST LOCAL VALUE, is placed at an EQUAL DISTANCE

from the decimal point, and on OPPOSITE SIDES of it.

In other words, with exceptions as above, the reciprocal of a whole number is always
a decimal fraction, having immediately following the decimal point one cipher less than

there are digits in the whole number. The reverse of this holds for the reciprocal of a

decimal fraction.

Thus, if the number be 125, the reciprocal is '008; or if the number be 800, the

reciprocal is '00125.

The arrangement of the Table, and consequently the manner of using it, are similar to

those of the ordinary tables of logarithms. Only here, in direct order, the differences are

subtractive, because, as numbers increase, their reciprocals decrease. The following

examples will afford sufficient explanation:
If the number be less than 1,000 find the number followed by one or more ciphers in

the margin; its reciprocal will then be found in the column headed 0, and the decimal

point must be supplied by the rule already given.
If the number be 1,000 and under 10,000, its reciprocal will be found in the column

headed 0.

A*



If the number be 10,000 and under 100,000, find the first four figures in the margin,
then on a line with these, and in the column headed by the last figure, the reciprocal will

be found.

If the number be 100,000 and under 1,000,000, find for five figures as in the last

case, and for the sixth figure subtract the difference corresponding thereto as given in the

tablet of proportional nnrts.

]f the number consist of seven figures, then one-tenth of the difference corresponding to

tho 7th figure must also be subtracted.

The differences may be made additive by taking the reciprocal next above that belonging
to the first five figures, and using the complements of the sixth and seventh figures.

1. Required the reciprocal of 153.

Opposite 1530, in Col. 0, we find G535948, and the first figure of the number being in

the third place on the left of the decimal point, the first significant figure of the reciprocal
must be in the third decimal place. The reciprocal of 153 is, therefore, '006535948.

2. Required the reciprocal of 1532.

Opposite 1532, in Col. 0, we find 6527415, and hence ='0006527415.
Ioo2

3. Required the reciprocal of 15326.

On line with 1532, and in Col. 6, we find 6524860; hence - ='00006524860.
Ioo26

4. Required the reciprocal of 15-326.

On line with 1532, and in Col. 6, we find 6524860; hence ='06524860.
15'326

5. Required the reciprocal of 0'153265.

As before, for 15326 we find 6524860
Subtract prop, part for 5 213

(3524647

Hence; =6'52'4647.
0-15326o

6. Required the reciprocal of 1532657, the position of the decimal point being
undetermined.

Here the prop, parts Tor 5 and 7 being (213+ 30)= 243, we have 6524860
243= 6524617 for the value sought. We might also, by taking the next value in the

Table, and using the complements 43 of the final figures 57, obtain 6524434+183
= 6524617, as before.

The uses of the Table are so numerous, that a full exposition of them would exceed

the bounds of a Preface.

1, The present value of an annuity on a single life is 7'476, at 6 per cent. Required
the annual premium for an assurance on the same life.

This is (1 r); hence ^-.- ='11798
1 + (ir o 476

(1 r) =-05660 (a constant)

06138

and if the sum assured were 100, the annual premium would be 6'138,

2. Express 3 qrs. 11 Ib. 9 oz. as a decimal of 1 cwt.

1529
This fraction of 1 cwt. is in ounces

r_ (
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Hence ='00055804
1792

multiplier reversed 9251

55804
27902
1116
502

the required decimal is '85324

3. Find the sum of the fractions
, ,

and .

2o7 o/ob 31

Reciprocal of 257='00389105
3756='00026624

31 =-03225806

Sum of the fractions=-03641535

which, by inverse use of the Table, is found to be nearly.J

4. From take
31 257

Reciprocal of 31 ='03225806
257 =-00389105

Difference of the fractious ='02836701

5. To add -
.

31 2o7
^ r x3 ='09677418

^T x7 =-02723735

Sum of the fractions ='12401153

6. Find the reciprocal of 36f .

Clearing the fraction, we have = = x 7--02723735, as in the last

example.

7. Given D25=152-567, and N25=3217-84 (English Life Table No. 3, Males, 3 per
cent.). Required the value of an annuity (due) on (25).

The required value here is N25 : D25 .

1:15257 =655437

p. p. for 3= +13

1 : Das =00655450
N 23 inverted 487123

1966350
131090

6555
4588
524
26

Value required =21-09133
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8. Required now the annuity (clue) on (25) that a present payment of 1 will

purchase.

This is D25 : N25 . It could be found, therefore, by multiplying D.25 by the reciprocal

of N23 ; but more easily by simply taking the reciprocal of the last result.

1:21092 =0474113
p. p. for 7 = -1-16

Annuity required = -0474129=
or, for 100, 4. 14*. lOrf.

By this simple process half the columns in Dr. Farr's Tables, pp. 52, 53, and 86, 87,

may easily be verified.

9. It appears by the same Table that an annual premium of 1, at age 25, will insure

54'6842 over the whole of life. Required the premium for assurance of 1.

1:54685 =01828655

p. p. for 8
.

= + 26

01828681

Dr. Farr has here '018287, taking out the results to only five significant figures.

To Professor De Morgan, at whose suggestion the work was undertaken, the Author

begs to express his thanks for much valuable advice, kindly given, as to the construction,

arrangement, and printing of the Table.
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