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T IIF forziuîae fur the sino and creine of the stum or differeîucc
of two angles in ternus of the sies andl cosines af tiiose angles

ate the iuiost importanit ini analytical trigonouuotry. 'flucy are to
thuat branch of ilvitheuniatics wluat Taylor's theori is 10 the differ-
ential calculus or tlic paralhilograzu of forces to abstract dynasnics,
but y-et tic>' arc rarelv or ncvcr disetLusscd)itli rigouiror goec-ality.
Usuali>' a gcoiuuotric proof is givcîu of the formuîîla sin (A +4 B)
.sin A cos B3 + cas A sin B, urien A ai B sire hoth acidte; nnd

tîcn B is muade to bccomoe (- B)~ whieh gives tse flloiving îuodi-
ficationu

Sin{A+ (-B)j- . sin Acos (- B)+ csA sin (B)
=sun A cas 13 -cas As!n B
=Sin (A - B)

Now St appears ta me that .ni illcgitiuuatc assumption is inade bore,
-viz., that when the formula is prov-oî ta hold for a geonctric soin,
it is dms truc for an analytie suma. This is the more inexcusable,
because the formula for flic sine of tL:o suin being act(litittcdl, fhat, for
the sine of the diffeèrenco of tu-o angles nîay b- deduced, withuout
eithor rcfpriinrg ta, the gcomctry or making an>' supposition ta
wvhich ire arc mot catitlcdl frore the defimitions.

Thus ces (A -B) = sin (2- A-)wlere p stands for 1800>

- sin -A + 3

=sin ( - A)cas B ±cas sin BA m1

cos A cos B +.iin A sn B.
Again-
Fin A==sin (B+A-B)

bin B ceS (A-B) + cos B sin (A - B)
.sin B (cos A cos B+ sin A sin B) + cos B sin (A -B)

ein ( -B) sin A - cas A cos B sin B - sin A smn2 B
* .sin(A-B)cos B

in A (1 - Sn 2 B)- COSA cs Bsin B
cosB

sin A ces2 B - cos A cas B sin B

cas B
=sin Aco B -cos Asin B. QE. D.

The greatest Ieap, Iloirver, is takon irben theo tlicoreni being
proved only for tivo aoute angle*t is assunid ta luold tunivcrsally.
1 have only seen one proofof it for angles cf amy magnitude, and
that one is by Profmsor De«Morgan. IMis doînonstration is madc
by maansof the thecory cf projections, -wldchl, aller ahl, ishtakn
of reasoning imn acirclo, as the thîcory of projcctions dopcnds upohu
trmgononictry. At aIl evonts kt socins lms philosophical te auivanco
one brainch ofscdèiice by unoans ofanotlior than to nmake use oftluc
resurcc3 cf the one itsolfwrhcn thueseare adequate ta thme occasion.

The foh!owing proof is given4br the sine of thue diffrenceofa tu-o
angles of amy magnituide, and tliosa for the other three forniohe
arc casil>' dedumcible thecrefroin. Tie formula for sin (A-fl)
mohn A and B arc bath acuto bimg nssuinoul, St iS required ta
provo tint sin (Al-B') = in A' cos Be- cos A' sin B' when
A' and B' have any magnitude.

I-n tlul case ive ina> obviausi>' putit A' tnp -+A; B' -np j B,
'.here ni anid n arc rhiole nuunhcrs, p stands for 1800 and A and B
arc acuto angles. WVe làave tlien

sin (A-B,) - sin {M.P -LA -(sip EB)}

=Sin {(:n-n) pEiA F B}
= L-sin (± F B) accordling as In- n is

even or add.

=:J- sin A - (zI B) }
Lot us first consider tie case -whea n m- s is even, wvhichà can

only ha by i and n heimg cither both odd or bath aven. We have
thon
sn (A -BY)=sin A± A ( B)}

= sin (A) cos &hL B)- cos (:L: A) sn (:± B3)
= sin A)cos B -cos A in (:kB)------....1

Nowv sin Al =.iin ('np4 A) =E--sin (±1 A )... Il., accord-
ing as ni is cven or odd.

cos B' cos (al; :L: B) = Ecos B.. ... III., accordiîîg
as n is es-en or odd.

cos A' =cos (ni p -- A) = cos A ........ IV., according
ns lit is ovcn or odd.

sin B' = si (sip 1) B) d 1 ia :h: 13 ....... V., according
as ni is even or odd.

Ilre have thon froîin
Il. -iin (d± A) =~sin A' ... I

]IT. cos B = cosBy............ VII.
IV. cos A - cos A .......... VIII
V. sin(d:B) =_--sin B' ... IX.

Now, since we ar-a consideriîîg tho case wihen i - si is es-ca it i5
obyious froin the previous re-inark thaf. tite saine qi-n mnust, bo taken
in VI. and VIU. and likewise ia VIII. and IX.; therefore theo
product ofoancli pair of equations inust bc positive, thiat is,

sin (± A) cos B =sin A' cos IW
cos A sin (*1 B) = cos A' sin B'

Suhstitîîting thesai values in I. wo get
sin (A-BIV) =sin A'cos J'- cos A'sinWI ... X

Finally, -when ni -n 35 odul if mi bc c-en ni must hc oidd, and
vice versa: lienco

si (A -B') -sin (:L A) co B +eoe A sin (:f B)

X,,, sin A' -sin (tn p 4- A) = :1- sin (-t A), according as ni i
even or odd.

cos B' cos (n p kB) = :Fcos B3 as ni is odd or coven.
Otlierwise sin (k A) 1 sin A'

cos B3 = :Fcos B'
. sin (-L A) cas B=-sin.A cos W3.

lis ftue ramne way it iay ho shîown thnt,
cas A sin (=6 B) =-.infB' cos A'

Substitutmng Üsese vaiues in X. 'oget as beÇore
sin (A'- B') -sin A' ces B'- cas A' sinW.
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A COURSE 0F LESSONS PIIEPAIATOJ1Y TO TfIt USE 0F À TEXT-
BOO0K ON AITIIMMIC.

VI.
FOUJITI STEP.-(Concitided.)

FRACTIONS.
Stiminary of th~e Fzerciees.

I -Ex\rciscs on tho naines and valves of Fractions.
s l.-To couivertwiriole nunubers mb Fractions.

11.-To convcrt; F'ractions into wliole nuinhers.
IV.-Converson of Fractions froin one denoininatïort ta anotiior.
V.-Adlition ofFriractional nuinbers.

VI.-To flnd howu- DcI must1c added to a Fractional nuniber,
to produce a givcns number.

1.-On tlue Names and Values of Fractions.

Divide tlîis apple into tu-o equai picces or parts., What is one
of these parti callcdl W'hint the other ? And the twro parts takea
together? Wliat1 thon, is aiall?

A hialf is one of two equal parts of a irbolo.
Hlou- innny hiall apples are flhere in one apple ?
TMien one0 whole apple is the saine as -.

IIow did 1 obtaun thc hialf of this applo ?
By dividing St int tu-o cqual parts, and taldrîg oe of these

parts.
If, Snstead of 2 parts, I divido flic appla into thrcc, what should

I bave? 3 equal parts. Say 3 thi-ds. And caci of these parts?
1 third.

WhIat, fluen, iS the third part of a thing ?

Tho t-ir thiras?

To inake one apple,hbov inany thh-ds aflan applo are ncesary?
Thon ane whole apple is the saine as -.

IIow did Iobtain tha third althe applo? How-tu-o flurds?

The idea of flucfourllî inay bc developcd as the aIf. and thiird,
or as follows >
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