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PREFACE,

So far as coneerns mathematical ztndies there are ulways two
clazzez of pupils: those that will nee machematios later in
life 2z one of the toold of their trle—the comineers, nrehitects,
seconntants, teachers, seientistss those that will not so use it,

To botl: of these clusses the careful stody ol the elements
of meometry and algebra i= uportant: o the first class as lay-
g aosnre foundution for work in the higher mathematics and
for itz professional applicaiions; to the others nz giving the
power uil the habit of exact statement an rigorous prood,
I thiz later day we pride onrselves on onr Taboratories, in
which the pupil comes face (o Jee with the faetz and forces
of natare-—every mithemadicnl recitation-room ander nn abile
teaeher 18 o luborators in Jogic, aad for sonud losie there is
always an unlimited demand,

This book is for vse by the mere advanceed classes in the
high sehaols and academics and the Jower claszes i the eol-
legea; and its primary objeet is to teach young men ard
women to think,  From the beginning tae philosophy of the
snhject s made promwinent; and v writing it the anthor set
himselt the donble ta:k of writing o baok whise definitions
shonld be precise and whose proots <hoadil Be Saorons, amld of
writing one so simple thas aey diligend popil coald rewl e
casly,

But he has not confined himselt to definitions and proofs:
a large colleetion of questions aud exerci=es hus been wliled;
and for a good understionling of the fodiamental priveiples,
and rewdiness in their use, qoite as much relisnee is placel on
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iv PHEFACE.

the questions as on the text. Tt iz hoped that by his effort to
answer these gnestions the pupil will be eavly taught to think
earnestly, to think independenily, and to think hard.

Bolicving that the elements of plane geometry are at least
as simple us thoee of algebra, the author has assnmed some
Kuowledge of that sobject in pupils using thiz book, and he
hig not Lesitated to vse geometric ifbustrations where their
oreater concreteness seemed o give greater clearness.

Thiz book wa: undertaken ws oan abridgment of Oliver,
Wait, and Jones™ Treatise on Alpebray and ot first it was
Bopedd that euteing out the more ohstrase portions of the text
and the harder examples would fit the larger work for the nse
of the preparatory selioolst but alter that excision many al-
teratioms were found necessary. and in the end the order of
topics was changed, new lines of proof were adopted, new
guestions and examples were prepured, and the whole book
wia rewritton.

Tlie autlor iz indebted Both to fhe weiters on aloebra, from
whoze works he las deawan Treely, wnd to los ussociates at
Cornell University, who have heen unsparing in their kindly
assistance. I partienlae he returns thanks to Professor
Hathaway, wha ontlined tho disenssion of the combinatory
l}-]'upm'til-.ﬂ nf the ainple el e o I.I'Erl‘fl'll.ii."'ll:r'.. that of netis-
yres il ||1|L!1il||u.='. ] ok ol fcenmnens=nrabile naa s
ta Mr Jdolin 10 Tonner, wlwe seda Hhe soloetioss fram the
Meedize sl prreeporad he fiesd deal ol the eopvs to Miss Ly
AL Motaenll, whio iil:ll'tll Tiall o ALATE Jit 1_"]1|'i1l;; form o ihe toxi
wiel preganrieng ke 'i'”'"“““”" ] eworeises: el o Professors
O cer el NeeSalvon, who Teve o] thie preater palt of 1l
bsike cithier dn mmneseri b o b pennl,

ot wieh gl (e e Tos eond] oxerdse, e ia consciens
fhat IR CPrens [FHENT erid P, nan] rheet fhere e Y e
Fevts Lol only wse oo Ul cheseranoe can Tinge Lo Lighi, Dle
will esfeen il g Ll Gy, e o, ©f ks Telbow-temehers
will Fell Wi Froedy wlit ey o wronge cither inoetlund or
nudter, i gpencreal plon ar deeail.



PREFACE, v

AUGGESTIONS To TEACHERS.

TaE aothors aim Las Been G dizensz snlsjeeis i the arler of
their logical dependenece, 8o ns 1o constroet o continnous ad
irrefutable line of argument thronghouty bt 36 must be pe-
membored thut the logieal order is not always the essiest or
the most natural, wind that not only sre the cluime of muthe-
matical soeience to bosati=fed, boc the ssoks of the udividaal
immature pupil aee to be met, It may often happen, there-
fore, that deviation Peone the erder of the Loeok will he of
advantage: and o subsequent veview in the order laid dewn
will then show the Jrilt of the thought atd he Tinks in the
chain of reasoming.

This point hould be early and often impressed upon the
pupil: that many simple theorems are stated and proved, not
that he may be convineed of their teath, for that convietion
eun be reached by repeated experiment, bat that o firm foun-
dation may e Laid for o logical strneture of ever-inerensing
height and complexity,  That is, they are not ends in then-
selves, bot only nsefnl tonls for Incare work,

IT partz of the text seeny ton aletrness Tor his pupils, or the
questions too hard, the wise teacher will reserve such purts
for o later rending ol he will chioose Tor Tinesell the order
in which the topies ghall be presented.  For example, he may
fined it well to take up parts of the seeond chapter Lefare tin-
ishing the first, or fo sed parallel lessons from the two chaprers,
Theory and practice way thaz go hand in hawl.

In thiz ook menerul principles are sintoed formally, s in
text-hooks on geametry, and illosteations and applicotions
follow: bat the living teacher may well roverse this order,
and before setting a new topie in the ook ho may deaow ont
the whole matter from the pupdls’ own mind, by eaveful qoes-
tioning after the Socratic metlod, fivst in simple ilnstrations
amid then in genoral prineiples,  Afterwarnds the popil may
reaid and explain e texl, and answer the questions set down
for exercizes,  The nuthor recognizes the distinetion Lty
the office of the text-book and that of the teacher, aml he
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places the man ahove Lhe books Lul he hag Teen tanght by
his own experivnes that o book s very pseful,  Anid what
should the hook contain® A treatize on any subjeet contains
the whole body of Enowledge on thad sulject, well digested
anil well arvanged wnd indexed, =0 that the veader muy Tl
all that he eecks within its pages) but it need contain no
exercises Tor pupils snd ne questions. A drill-bouk 12 more
maodest I its aims: it leaves oot all that iz not necessury to
the wain purpose; il presents the great principles in doe orde
and in ;-eim]:-]r_: [:1|1;:|;|_f_:‘u_ an it L ptlpi] TJLI]‘H'TE':Hi thiem :l:__""lli]!
aned agiv, nnd it sele him, wder hig teacher’s gnidance, to
fingd ont theirepplivations; i sneazests to him the heat methis
of work; it offers i lstz of queations on whicl he oy ti=k
bimeelf, pod grow strong ia e exereises 10 helps the teacher
e cross-examine lim g il serves a@ aostionlard to beth teacher
ad papily awd it saves Lhew cndlese Litbor dn the giving anl
tuking of notes and in Che prepeaedion and copying of exercises,

1t s been the anthoer’s pood Fortune to hove a few brigla
yomng people come fo him every simmer for o more complete
properation in elementary mothesntios, and he bas thes kept
fresh in miwd e wands of beginers, He has fonnd these
popits peeding o reenlur pnd persisteedeill both in the state-
et el preoal of the fuwdaaental peineiples wl o their
appdication: snd hie lus written Uis ook to meet theie wants,
P enbmits it vespectTully te e judgment of lis felliw-
terchwers, ondy wsking that they neither adopd @0 wer reject it
withond i very carefnl ¢ saminitions for while in muosl | hinizzs
it Pollows well-worn lines, in uthers iv nukes vdical depart-
P e EHe coniunenn sk,

Vicanswerlonk (not o Koy B peeparation for the con-
votnjennee of teaeliees o] Ehewlinle D=t ol gueations lus Teen
printed o ennds for ese o the cliss-room,

Cronar W, Joxpes,
P sia, N WL, My ol st
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