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CRRI.MN I'kOl'KRIIKS OK ItKKNOUI.l 1 S lAHI.KS.

I.

to (iHTAiN Any- ratio betwkkn two series.

Any dfsirahlc ratio Ivtweun the- sums of llic terms of flifr,.Tent series framed arcording lo Hcrnoulli's Table can be
secured hy means ol ilie lollowmg deduction from ilie i;th property.

Let .S" == the sum of « terms in any <(ilumii (( of llic fl)le.

" / - the last of « terms in column a
Then

S: M. / =-- I : ,1

or 5. (( - n. I

A dediu tion from I'ormula No. ( i) ^iven in Hernoulli's 'lablc.

KXA-MfLE. The sum of 19 terms in Column XI is 75,582
The last or 19th term in i;ol»inn XI is 43.758
',•1^'" 75.5*^2 is'" 19 '< 43.758 a.i I : I I

'" "X 75.5*^^ - >9X4.?,7S**

75.SXJ

75.S«-'

831,407

43.758
'9

,?93.«''2

4.V75«

831,401

Ilernoulli expresses this remarkable relati^m in tlu- followint; (|iiaiiit languagf, as ijiven in the translation published

by I'kANcis .Masirks, Cursiior Hamn of Ihi- Court of K\ehe<|uer in 1705: "The sum ol any number of terms in any

of the vertiral eolumns 1ontained in the forcijoinH table of combinations is t.. uie sum of the same number of terms all

e<iual to the la^t of ihem, in the |)roportion of i to the exponent of the said column, or to the number which denotes

or expresses its place m the saiil lahlc."

Then

II.

(JKNKRAl. KXl'KKStilllN R)K THh. llK.Ms OK A.\^ UNK Of lllh. \KRIIC'A1 lOI.UMNS IN HKRNOtll.Lrs TAUl^E.

I.et S - the sum of the .Series in any Column ii to n terms, including cy))hers, according to Bernoulli's Table*

a(a + i| <i{,i + i)(n + 21 a ja + i) (j + i) (« + j) n (u + iMi + J) (•< + 31 ItJ + 4)

.V- 1+ i4- + — + + — +&c.,&c.
i »• 3 I, J, 4 ». 3. 4. 5

KxAMi'i.K. l.el 1/ 12, and h the mnnber of termsca2i ; equal to lo -f 1 1 = 21, including cyphers, Ijeing 10 quantities

and 1 1 cyphers.

The Series is

.S :-.. , -(. 13 4. 7S -f. j(,4 4. 1JO5 4- 4,0s 4- 12,376 4- Ji,S24 + 75.5S2 + I<i7,900

And according to Uernuulli's formula,

167,9«)>< 21

29j,9jo
/x ff

S = S -

In detail, the calculation is as follows:

a ' \l\ H - 10 quantities, then,

13, 13 12, IJ, 14 12, 13, 14, 15 12, 13, 14, 15, 16 12, 13, 14. 15, '6. '7 ,
'». '3. '4. '5. '6, 17. '8

a. 3. 4 2. 3, 4, 5 2, 3, 4, 5. 6

12, 13, U, 'S. t(>< I?. iX, 19 12, 13, 14, 15, 16, 17, iS, 19, 20

S I + 12 + +
* *,3 2, 3. 4. 5. 6. 7

2. 3. 4. 5. 6. 7. Ii 2, 3, 4, 5, 6, 7, «, 9

:^ I + 12 + 78 + j(.4+ i.j(.5 + 43!i6+ 12,375 + 31,824 + 75,582 + 167,960, which is the Xllth Column in Bernoulli's

Table to 2 1 terms, and each of the quantities in the series is etpial to the sum of the series in the column next precedilig

if to the left and beginning with the quantity one square above it. Thus, 75,582 is the sum of all the quantities in

Column XI from 43,758 u|)wards, and there are 19 terms in that tolumn, including cyphers; or 75,582 is the sum of the

Vlllth column, beginning with 31,824 and thence upwards. 3i,82.( is the sum of the VTIth column, beginning with

12,376 and thence upwards ; or ol the .\lth column, t)«ginning with 19,448 and thence upwards, and so on for all the

(|uuntilies in the series.

It IS to be noticed thai the sloping column to the left of 75,582 up lo No. 1 1, consists of the same figures 83 the

vertical column No. XII over 75,582. ThiS rule holds good throughout, together with numerous i>thcr relations bct(»tfcn

columns and |>arts of columns, which it is not necessary now tu puiiu out
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