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dently studied his subject and written his book with some
DAm. Brightn ~~es.ISmi-diam. Aberration care, and with a viewv to the requirements and opportuni-DATE.Brightness.Mars. l'ime, ties of those for whom it is intended, anid it will doubtless

________________________ -- prove useful as an introduction to quaternions.
M. ~~~~~~~ALEX. S. CHRISTIIE.

Dcc. 2.0 ............... 1.15 7.1 5.3 U. S. COAST & GiEODETIC SURVEY,
8.0 ............... 1.21 7.5 .5.2 WASHUINGTON, Aivnember it, is8t.
14.0 ..1............ .24 7.6 5.0
20.0 &............... 1.20) 7.7 5.0

2J .n . 1.24x7.7 5.01.24 5' ~~~~LARGE. TELE.SCOPES.
From this it will be seen that P"hobos, even on the PROFESS0R EAOWARD C. PICK ERING miakes the follow-

most favorable date, will he onlv about 14' dlistant from ing suiggestion in regardi to mouiitinig a,telescope oni a lewv
the limib -of the planiet. In 1877 this satellite wvas ohb. lplan. Ilie says:-,, The smiall amiounit of work accomi-
servedi withi the i2!, t qIuatorial of the Morrison Observa- plished with litrge telescopes ha.-s often been the subject of
tor-y whien enl1Y 7" dlistan"t. In thec presenit opposition thte ttnfavoratble continent, [h'Iis criticismi applies withi espec-
satellite will Ihe mutchi fainter, I uit ott the othier hand the cial force in Amnerica., where there are nearly a (do/en
brightness oIf thet p)lanet %%ill lhe considerably itiiiinishedl. telescopes having an aper ut of a foot or over, besides
It seemis pos'.ihiie, thecrefore, that this satcllite may be seeni twvo of the lar1gest sizte now inl course of constructioti, and
with glasses of Moderate size, two of twenty-six and twenty-four inches aperture wlvhicli
WASIIINGTON 1UNl\'ERsiTrY, Nov'., i88i. are tiinmounitetl and( have been for sever~al year's p)erfectly

uiseless. Amionig so many it seemis as if onie might be
ELEMENTS OF QUATERNNIONS.'* spairedl for a trial of the fo'lowing p)lan. whlichl, if success-

BYA.SHAD,IhD, 1'of sorofM heiais Dat.ot fil, wvould produtce at a smnall expense far miore work than
oCollege.'u"" couild be obtained wvithi a miouniting of thie usual formi.College. ~~~~~Suppose that the telescope is lplacedl horizontally at

The American press may be expected to teem for the right -angles to the meridian, and that a p)lane reflector in-
next tweznty-tive years with elementary treatises oil qua- dlinled to its axis l)Y 450 is Placedl in fronit of it. Th'lis re-

ternions, andI as this work of Prllofessor Hardy's is, we tetrmx eov rtn t xscicdn vt htothet telescope. Such a miounting has been uise(l in tranisit
btlieve, the first of the series, it mierits oni this account intuet,a( ivsmc aifcio ntemrda
the miore attentioni. T'he book hias a qjuite nleat and at- photometer of thye 1Harvard College Observatory. '['hie
tractive exterior, ani(l the nwichanical executioni is very p)rincipal dlifficultV wvith a larg lsillei wudiei
fair, thouighi a few dlefects in letter preCss an(d enrvi the flexuire of thie r-eflector. ['h'is difihculty hats, hiowev-er,
are noticeable, xeien fpitn engravingpha been overcome in a great measure in reflecting" telescopes

'1'h exprimnt o pritin smal Aihas by various inigeniious (levices. In thle p)resent ease. sincte
wvithi an oblique line throuigh thiemi seemis to be a failure. the, reflector rotates only around onec axis instead of two.
Se'- PP. 45 a"d(l - thet probldem is niuch sim'plitied. A slighlt motionii at ri'"Iht
We catitint hioitk the title hiapplily choseni. There is an itiglrs of perliaps 5" wvotl( be. it great conven1ience, as

iicong tUityv, if ihot positive imipropirietyv. in assigniii g tI ~t~Ill1esolnblw,adwudjt .d l eii%ifC(i
scant text-f ook itilteiddc( for- beginnier-s in thle class-room to ma1.terially affect the flc\ure. It mlay be Saiid that it is
a niamie associated thecse lifteeni yeats wvithi the great tnd( nmore dif~lcult to miak-e a plane surface than onie that is
classic wvork of Hiamiiltoni. 'IhIis however, is a mnatter of Curved. But the princip)al effect of a slight curvature
taste. Onie of the miost inmportant and (liffieult steps ill wvould he to change the focuis of the telesco-pe, thie aber-
the logical development of tthe calculus of quaternions, to rationi being miuchi less thian the effect of thle varying
which thetir iniventor gave nio little ateientioni, ts that of flxr.ltu di,hwve,ta h etdfnto
assigning a v'ersor power to a vector, or of representing canniot be obtained, in considering the purp)oses to wvhich
rotation hV a symbnlol that hazd hithe:rto been appriopriated suchi an inistrumienit couildI be applied wvithout (lisadlvan-
exclusively to vection or tranislation. '1'his, in the book tage.
before us, is disposedI of in a fewv lines, when, even in a ~ayavnae vl eaprn ncmaigsc
treatise w~here brevity miust be studiied, it is well worthy' a miountinig wvith an equaiztorial. Great steadliness wvouldof as many pages. 'il'here is, also, thiroughout the work, b)e secuire(l, sinice the mirrorWOL1ould be the onilv portion
an unfortunate fondniess for the plane, wvhere qjuaternions moved, and( this wvouild be placed (lirectly uipon a lowv pirare ofteni at a dlisadvarnlage, anid where their real power Instead of a large anid exp)ensiv'e (lomie 'which is moved
at.d usefulness cannot be -exhibited. TIhe au:hor mlay \v'itll(ifclv lemro ol epoet( yasil.have intenldedI to thus avail himself of the student's shed diffwiculy themirorf couldI be eslpro ete ov

by a Isalgreatetr famililarity with the geometry of the l)lane, while se,o vihtero ol ) aiyrnoe. I
introducing him to a new miethod;- but it ought to be wvould thierefore l)e openedI andI readly for use in a v'ery

bornein mndtht on of he chef caims luatrnio s short timie, and w~ould quiicklv take the temperature of thebore i mii(Itha oie o th chef laiiis(juterio sursitrottn(linig aiir. 'I'hie objec't-glass would be iiotunte(Ihiave on. the teachier of geomettry is that they' are specially' (lir-eetly upOn, a secott ir,adlst(oldntb
fittedi to free the stud(lint, fromi the too prevalent restric- mioved, would be itn very' little (langer' of accitlent,t '['hletioii of his concelptionls to twvo dimensioits. A curiouis c-x-tuectdbeiae(Itnorterltpnivtttral
ampjle of tltis tendency' of tlte lbJok is afforded nearm tlte asuit fletir( e iadofit titp orottam e. I1tcould Siemasily rial,
('11(1 ilt a,j)plic'itioins to'loci. fI[crc I lie author systentiti- tected fr-ont tilte chang2es of Iihe temiperatur, so troulile-
cally interp)rets e(luatioits as relaitiitg to the coni'c sections,soeitheubofalreqaoil.Iirerelt
wheni in reality tli-y frequiently, relaite to qjuadIrics of rev- it'h ~etleelase far rtle vttIyrgn
olutioit, the restriction to pl-iAne loci hav'ing been eliitttin- and l. feto lectne ftnprtietu ral
atedl in the process of their formation ; anid wvhen hie comes redutcedl."1to transformt the p)roceedling equations into the usual
cartesian forms," insteadi of subsitituting a trinomial for The evep)iece could be notountedi on a thirdi pier, and

th v'ar:able vector, h(' imlposesa restriction to two (limetit wolbesfadianhriotalfom he irrad
sions by adopting a binomial, utd of course comes out )jcglsththreiioraoitttithudntle

witha Itanesec(on i plce o rie sufaceitsif, ot- titclO5Ul inl a roont whicht may be wvarined. 't'lie comifortwithstpandingetheoe irnplaeofectionsutPrf.ardyhasif evi- in winter of working in a w~arm room will be appreciatedlwithtanlinthee iperectins,Pro. Hady as vi-by' those wvho have usedi a large telescope in a cold diil-
* S", pp. VI II, 230. Bostoii, Ginn, Heath & Co., izS8i. mate. The result is sure to be an increased precision in
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