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PREFACE.

Tz volume of the awtbor's wmathematical diseoveriea
makes its appearnnee at the request of wany wble mothoma-
teiunas, tenchers, and scholars throaghout the Umiled States,
amoug a fow of whon dre: J. M Gresnwond, Barperintoml-
enbof Wunsps Oity Sehools and President of 1he Waliops]
Azsovialion of Education; X, I XNewsom, Professor of
Mtlempieeg aewl Lunsreoeres ub he IKnusas State Trodver
rily, Lawrenee: T I Bakern, Professor of Matheamagiop atad
Lavpnames, Lanare, gnd F, CL Bliellon, Tresilent of Searvitt
tiollage, Nanshn, Missouri; F. €0 Colbaoen, Prineipel of 1ligh
sohool, Texarkunn, Texas; and To D, Harvey, Stute Super-
intepdent of Wisconsin.

Wi Sl confident that thesa discoveries pud new metlods
lee the sulolion of wuwerieal squations will west with the
approval of all leawhers and popilz; and eapeeially do wa
feal that tlas volmme will be foud for nes thonglsl. by all
true stndents of wathewmatics, —af wheae hunds we expect
i just eriticiam.

The svmbols are suel az have been used in prior mathe-
makion] works, The detinitions are Bwited, sod o few of
them wew and eriginal

The thecrams ape taken up in their order, and their appli-
extion in the solution of womoricsl equations fully 1T
trated and demonstriated,

The formation of eqnations Is fully treated, and the
binoniial theorem briefly statad,

The AlLsolute Thaorame are of a nalire so simple that
L1l

M20ANN5



iv TREFACE.

any pupil who nnderstands the formation of squations and
Lhe nature of imaginaries will have ne difficolty in grasping
theiv Tall meaning.

The roots of guadenatios are placed in A new Tighe

The (feneral Theorem of Tmaginary Quantities, in its
aemonstrision. and illustrations, fully acconnts for anch
quanticies, and gives e g e i_\]:_ll_'l_" wiwl rmeuning (for
the first time) in the history of mathematics, — thns denon-
atrubipy Lhat immgioaries are intelligible expressions of
quaptity,  We feel confident that the teoe stodent of
mnthematica will adinit that we have Torever sedilel the
juestivn of the interpretation of imaginary qnantities Ly
Phting npen Uivem the only true and correct Interpeetation.

Theorem 2 15 the combited resnlts of Theorems §oand I,
and #te nniversal appliamtion fn (he solubion of egualiomns of
all degrecs 1 fully ilinetrated by nmAres examjles

Fheoreans 3, 4, sod 0 are taken up in theiv owder, sl
their applicatious fully Mestrated in the solotion of coos-
ticnis of tbebr olase

The application of the several theorems in delermining
thet loeation, charaeter (real or imaginary), amd signa of the
encd s ol g cyumation Ds-dully ilhwstrabed ; aod the methed is
anch that 1t will conviees any Tmpartial stodent that il 35 a
wrent step heromd the Htwrm TPhecrem; aml that in the
sululion of cquativns of all desrees it grestly exeels, i
brevity, that of jy Jowwn metlosd,

tfubic equations are thoronghly treated. and all kinds and
rlisses of 2weh equatione are given aml soalved by the new
et luwd.

Pgmadeatics are more theronghly treated than in any
prict work of this kind; and all kieds aud classes of soch
cruations are given and solved by the new oethod withont
removing the second term ¢ and in the nniversal solntion for
3l[|.'|IJ'_"I.dl'.l|.i.-|'!Fs Will b fonndd the sl frne gone e widifion emor
offered for such eqoations.  The mathematieal worlid dnring
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1 period of vver two eemturies hos been strupcling to offer
a tme general solutien of the Fourth desmee.  3any able
gl hematicinns fuid elaim to sueh digeorery ; and while it
had heen geuerally, if not muversally, coneeded thii & pen-
eral solution had been acvomplished, tha Xoe Tl now
chiallenzes tha OF1 in the birth of the waivemal sidntion for
Dl matios,

Of Tifth degees equations oll kinds and classes of snels
efquations are given and solved by the new method s and
for Lhe fivst time in the history of watlematios is an alpe-
brale solulion iiven to ogoations of this elass whose rosta
aro afl resl: and for o hother dizenssion of the Fifth, (le
reqwler i3 referved {o flee universal soluation.

Ity application of 1he (heorcins, i an eqnation of Ve
Fifth contzins all real roels, Tl approdimate, the anm of
the plas roots and tha snme ol Lhe minns reots in the forma-
lon of the eqguation can e determiun]; and when this is
oblained, an alpelesic solntion lies, Detaose the conation
ean then b sepursted into m guadetic and mbie, or tha
method réduies the Tifth te an equation of the Foerth,
When all the rools of the Fifth are real, but kave the same
sigey the roots ave determined without sepamating 1he oyua-
o, When the Fifth costuing ooly ona real 1oal, But
approximate, if 18 Natiom? sqooel e discoversd, wa sive o,
method for changing the Fiftkh to an equation of the Tendl,
This metloxd of chinoimg the Fifth inlo aun suation of the
Tenth is worthy the attention and stdy of all students of
wuthemativs, fiir fo his alone lies a pluwlion of the Fith by
gieceifratice.  1f the Fifth contains Imt one real root, the
Tenth will euntain two real roots, which will be tha sepe-
rate products of the imaginary roots. The Tenth will
separate into two Dlguadreatics whese moots ace all fmagi-
siry andd o quadeatic whose roots ave real ;. sl the solution
of the gquadratic s the solulion of the Fifth from which it
is derived,
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Theae diseoveriea open up & new field for thought and
inveatigation in the selntion of nemerienl equotions; and,
in the opimaon of an olble teacher, scholar il mathems-
tieran, should he thoroughly mastered by avery pupil who
studies alpebru or geometry.

Tho application of these theorems 18 olinesé lisnitless in
e tnvestimticar of eimple melhadz Toe e gelotion of ng-
merival equations.  The theorema are sngoestive; that iz, they
call uwp in the mind new thoughts, wloch will bo the thowghts
of the student, oawed fhie is e ouly tirve soored looa proper
prandlyp wf’ winifhraprtiog froan fhe Jareee b dhe Bigher lproches,

Fifth degree oquadions are followed by W 31 1L Woad-
ward's slle diseusson of e eclebrated Wantae] ‘Lheorem.
e, Woodwand Tolly sets fortl the Bllavies of the Wantexd
Thenrem, which hag, wa hebieve, taken the place of Abel's
demomriratinm of the impessibility of the kalution by radi-
vala of equationz higher thun the Fourth degrec

The wmaversul soluiion ofors s method Dy wlaele resensd
solwbivuy can Be oblmned [or eqsalions as high as the
Tiwallth degrea.

The geneval solutions offered here will be furod to be
grext helps inthe solutiom of equiekions of (hotr viuss; and
msny eqnations reguirise Leo or Uoee days Iabor 1o find
the vods by e Honer methord, can be solved in 4= many
houvs hy the methods aml pepered solotiens which this
volomme contnins.

Lo conelusion, weadedeeply gratelul to the many teaahers
ank meliodaes, ad |_-:-.l|l.'r|‘i:1]]_'|.' in Profeseor W M. Gresnwoodl,
for timely eriticism and words of epeouragewent; and 1w
W IL Flemini and Jelm V.o Floming for waeny acts of
kindness, il for steh valuable assismoes thot they linve
lepoane interestsd in the puoblieation of this volome,  And
whilo tho work is entively onr owe, we are (Davkfol to those

wlis Tend pasistanes i wlelaver forbn.
AL AL MoGENNIs
it AT A= g,
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