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48 On ~tddition and Subtraction 

The other difference of the two catalogues (viz. that the southerii 
s~ars have, according to Mr. Pond, much less right ascension 
than with me) seems to proeeed from a constant error in lhe 
fixing of o~le o/" the two t~onsit instruments. This difference 
shows itself very clearly in the comparison above ment ioned;  
and anmunts, il~ the ease of a Piscis Australia, to as much as 
0",235. I t  may indeed have its origin in a bend of the telescope, 
or in a wrong d~.termination of the line of collimation (perhaps 
produced by the fl,rmer), since this must occasion an erroneons 
reduction to the meridian. Assuming that the transit instrumenl~ 
describes a great circle, then an error of the collimation, = & c ,  
has the influea~'e Ac tang ( 4 5 - -  ~ ~), on the reduction ; provided 
the correction is determined by the pole star. This error of the 
collimation hmvever would he so great,  that  it could not escape 
the observer ; whenee it is not improbable, that there are still 
o~her causes which have occasioned a deviation fi'om the meri- 
di:m, 

The ahove-menti~med rigorous trial, of the meridional circle 
of Reichenbaeh, was principally directed to this point : and I be- 
lieve I .,,hall be able to prove, that the method, followed by me, 
cannot leave a perceptible doubt in the determination of the col- 
limation. I have thence been enahled also in this respeet to try 
bv new observations my ,qnmer data,  and shall ment ion  here 
what [ obtained /'or ~ Sco~pii, and ~ Piscis'Australis, viz. fi~r 
1820 

Scor/)ii = 1G~. l,qm.23',2-19 25 ~h~q. 
Pi~cis Aust. = 2 2 . 4 7 .  4 l  ,197 2 l  obs. 

differing fl'om my fin'mt'r determil~ation --O",0SS and + 0",0771; 
and fi'om that of Mr. Pond + 0 ' , 1 1 2  m~d +0" ,330.  So that, in 
this too, the new observations spe~:k in favour of the K6nigsberg 
Catalogue. 

In a tbw .;'ears I he, pc to he able to give a perfectly new t im- 
damental  Catah~gue. I merely undertook the present ineliminary 
investigation of s~)me stars, in order to ascertain whether any 
conslat~l er~'oTs have crept  into mv former eatalog,~e, in spite of 
every precaution. I believe that "I may apprehend this less now 
than bef~re. 

XI .  Oit ttddilioa a~id Subtraction of Zlgebra. By ~Ir. PAUL 
N I,:W'l'o N. 

7b Dr. Tilloch. 
0 0 Okl Assembly House, Newark, Jai,. 3, lfl__. 

S i f t , - - A L L  those authors who have treated on Addition of 
Algebra, at learnt ~11 those authors (a mvnerou.~ class) to whose 
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Works I have had access, make no c~scntlal difference between 
some parts of Addition and some parts of Subtraction of Algebra. 
From all attentive consideration of the subject, I feel persuaded 
that the operations of Addition should be restricted to quantities, 
whether like or unlike, which have like signs. That  part of 
Addition which is employed in collecting quantities, whether like 
or unlike, which have unlike signs, should be classed under the 
rule for the ~ubtraction of simple quantities. Our authors de- 
fine clearly enough that the sign + denotes Addition, and that 
the sign - -  denotes Subtraction; thev then blend these signs, 
or blend the quantities to which these signs are prcfixed, and 
sometimes call the mixture Addition, and sometimes call it Sub- 
traction. Dissatisfied with this procedure, Mr. Bonnvcastle re- 
commends ~ew names for these two primary rules; as if there 
were some secret charm in a name absurdly applied. If  any ob- 
jection lie against the term Subtraction, as Mr. Bonnycastle sup- 
poses and affirms, that objection may be obviated by removing 
the cans% whether real or imaginary. " T h e  incongruous mix- 
ture ,"  as Mr. Bonnycasle styles it, may be removed or avoided, 
if offensive, by transposing tlae negative term or terms from the 
minuend to the subtrahend, and by transposing, also, thc nega- 
ti*'e term or terms fi'om the subtrahend to the minuend ; by 
which means, we sball have nothing but positive terms in the 
minuend, and nothing bu~ negative terms in the subtrahend. 
Thus, retaining the ohl form of writing the quantities~ if from 

4~+a--b 
we take 4 x +  b--3a, 

we shall obtain~ by transposing the negative terms, this arrange- 
ment, viz. 4 x + a + 3 a 

- ( 4 x  + b + b) 
or this, viz. 4 x + 4 a - -  4 x - -  2 b ---- ,t a - -  2 b = diff. required. 

For, the difference between any two quantities will remain the 
same, whether we equally augment or equally diminish them. 
Thus, let a exceed b ; and, to awfid ambiguity~ let a, as well as 
l,, exceed c ; then will a - -  b = (a + c) - -  (b + c) --  (a- -  c) - -  (b--  c). 
Therefore, if from 4 x + a - -  b 

we t a k e 4 x + b - - 3 a ,  
first, augment both quantities by b, and we obtain this arrange- 
ment, viz. From 4 x + a  

Take 4 x  + 2 b - - 3 a .  
Now augment both quantities by 3a, and we shall have this 

arra ,gement ,  viz. Frmn 4 x + 4 a 
Take 4 x +  2b ,  

or this, viz. 4x  + 4a  - -  (4x  + 2 b) = 4a  - -  2b = diff. as be- 
fore. 

Both quantities, in a maturer analogous to the method em- 
Vol. 59. No. 2S5. Jan. 1S22. G ployed 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
3:

34
 2

9 
Ju

ne
 2

01
6 



50 Question a&lrgssed to the Rev. J. Grooby. 

ployed in common arithmetic, have been equally augmented,  and 
the augment of each quantity, in this ease, is = 3 a + b ; but 
the difference between these augmented quantities is, as I have 
shown, the same as it would have been between the original pro- 
posed quantities. I am sir, very respectfully, 

Your obedient humble servant, 
PAUL N~w'roN. 

XI I .  t /Ques t i on  addressed to the Rev. J.  Gaoo~Y, respecting 
the Tables employed by him in calculating the Correctionn of 
Dr. MaSKELYNE'S 36 Stars. By A CortRESf'O~D~.~a'. 

To Dr. Tilloch. 

S X a , u W I L L  yOU permit me, through your Journal, to ask your 
correspondent Mr. Grooby, what tables of PrJfessor Bessel's he 
makes use of in the calculation of the Corrections of Maskelyne's 
Stars. I have not heard of any except those annexed to his Ob-  
servations, and 1 do not find that they give the same corrections 
as Mr. G. uses, though very near to it. I t  is a circumstance not 
generally known, perhat)s , to your astronomical readers, that the 
Professor himself does not use his own tables in reducing his ob- 
servations ; as any one may satisfy himself, if he will ov.tv take 
the trolflfle of reducing a few of the transits he has publL, he¢l, and 
comparing the results with the corrected Right Ascension given 
by the Professor himself. I have calculated some hundreds, and 
never found one agree : hence I had supposed that  I must have 
mistaken his mode of calculation, particularly as he has given no 
example of his method of using his tables. But in his ,4.,trono- 
mice Fundamenta he has given examples, and, what is most ex- 
traordinary, not one of the corrections in those examples agrees 
with the one given by the table. Give me leave to notice one 
more par t ieular ly ,~aud I will take the first. Where  the cor-  
rection of a Lyrce is required on the 13th of December 1756. 
Adding, as the two Freliminary tables direct, 1.56, I am to look 
out in Table 1st for the correction answering to December 14.56.  
Now opposite to December 6. I find + 0 . 2 7 3 ,  and opposite to 
December 16. +0 .246 ,  difference ,027. I say therefore,--As 
10 days is to ,027, so is 8.56 to ,023 ; which, as the numbers 
are diminishing, is to be subtracted from + 0 . 2 7 3 ,  and give 
+ 0 . 2 5 0  for the correction ; but in the example it is + 0 . 2 4 7 .  
This,  it is true, is no great difference ; but small as it is, it ought 
not to be, and Mr. Grooby will perhaps find some dilticulty in 
accounting for it, as well as in maintaining his opinion, that  
3U. Bessel' s Tables are the mo, t correct yet published. 

I am sir, your obedient servant, 
Ons~aVga .  
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