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1 The 8 5e
Abriefe Treatiſeofthat part ofAlgebra

chat concerneth Coſsicall, or
DenominateNumbers.

e in common Arithmetike al Ab·
5 ſtract numbers take their oꝛiginal
J krom the Vnite, lo in thele kind ol
concreteoꝛ Denominate numbers,

we take dur beginning from aRa
„dix oz Roote, not impꝛoperly ſo

tearmed, ſithens out ok the lame,
ö 2 gs from the very baſe and rote are

d nite bꝛaunchesok theſe Coſſical numbers.And
as in common numbers we pꝛoceede krom the Vnite by

Addition, to create all kinde ofNumbers, ſo in this Arteok Pumbers Coſsicall, we pꝛoceede from the Rwle be
Mlultiplication,to create all Squares, Cubes, Zenzizen¬il, and SurdSolides, with all other that in this Scienceare bed, the which by Example map beſt be expla¬

ned. 8 a

„ 21 v pp
Roo. Sg. Cu. Sg. Sfb. SC.BF.SS Gg. CC. Sf. CHS.SSC.2 4 8 16 32 64. 128 256 512.10242048 4096

Any NumberAbſtractmaꝝ be a Roote, and accoꝛding
to the value and quantitie thereok, all the other Coſſicke
Numbersin value e quantitie alter. oꝛExample ſake,
J do here ſuppoſe the Roote 2, the which multiplied in it
ſelfe, maketh 4 his Square, 108

his Character duer his
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head, that Sg. augmented againe in his Roote, makethd
his Cube, and his Characterduer his head. Oftheſe are all
the restcomponed.Foz the Square being four againe ſaua¬
red, maketh his Squared ſquare i6, with his Caracterouer
bim. The next being not made by the Square oz Cubilce, tMultiplication ot any ot the loꝛmer, cannot take his name
krom Square oꝛ Cube, and is therefoꝛe called a Surd ſolide,and is onelp created by Multiplicatiõ ofe the Roote, in 16
the SS. making 32 with his cöuenientCharacterouerhim, 9Elos diſtinctiõ is tearmed h ürlt Surd ſolide. Again, 8 beingthe ( x.lquared , maketh 64h nert number enluing in Ge¬
ometricall Progreſſion, with his Caractertomponed of S.and Cu.called à Squared Cube, the next being 128, is not
made ol Square oꝛ CubikeMultiplicationokanp, but only N
by the Pultiplication of the Squared Cube in his Roote, 2And thereloꝛeis tearmed the B. S.ſolide,oꝛ ſecond S.ſolide.

Herreotvoumax collect this Mule vniuerlall, to giue 7name to anꝑ ot theleCoſſikeSolides: conſidermhat ſunple
oꝛ vncompound numbers thenumber olthe Solide may be threſolued into, and ofthe Characters,to thoſe Numbers ap¬perteining he ſhall be componed.

Example.
Ok the üxt Coſſicall number, 6 is componed of and z,2 is the S.: the Cu.I conclude therfoꝛethe ſirt is a.Cube,like wiſe ol the eight,d is madeolz, and 2 thereloꝛe J in

ferre, that the eight Characterſhal be a S. .Square.Again,10 is made ofz and 5 a 5, the tenth thereloꝛeſhall be aH Solide, and thus okallother.
This J haue rather added forcuſtomeſake, becauſe in all

partsofthe world theſe Characters& names ofSand Cu.
She. are vſed, but becauſe I findanotherRind of /Harallier
by my Father deuiſed,fare more readie in Auliiplicatione,
Diauiſſous ,& other ¶ Ocalloperations, I will not doubt, ha¬
uing Reaſonon my ſide, to diſſent fromcommoncuſtome
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in this point.and vſe theſe Charactersenſuing:. . N s . d e eh.
u for a Roote, ii for a Square, & lor a ( ube, & for a qua¬
redSquare, M for a G.Solide, ꝰ for a Squared Cu. and ſo of
che reſt, vſing onely theordinarie Figures, but ſomewhat
turned a contrarieway, bycauſe they ſhould be diſcerned¬
and not confuſed among others, and theſe ſhall be named
Prumes, Seconds , I hirde, Fourthes Gs. according to theirFi¬
gureor Character.

FF
PF

FT
PP

PC
C

C
C

C
C

V
C

C
TT

TT
T

( CT ( (
, „

e
en

CH AP. II.
OfAddition ofNumbersCoſſicall.

either it is of one oꝛ ofmo, ofone thus. J wouldAide 5 % to 20 in this caſe p; Characters being like, vouhall onely addep Numbersadioyning to the Character, ſound ve that two Coſſical numbers ioyned, make 25 : butfk the Characters be different, as 10 j to be added to 16Ethen ſhall vou ioyne thẽ with this ſigne * Plus, laping theymake added 10 16 that is to ſaꝝ 10 ſeconds moꝛe 1
thirds:foꝛ being ok differentCharacters , theꝝ tannot be o¬

therwile expꝛelled but ik they be mann to be added togi¬
ther,thẽ ſhall you diſpoſe thẽone vnder another, matching
alwayes like Characters togither.oꝛ Example, ꝗ would
adde20 % f 30 f f 25 58 vnto4 , K 16 NInAddition ot᷑ theſe kind ofnumbers, J begin fr the
ekt hand, ſaping ꝛ0 and 45 make 65, wheretoJ adiopne
heir common Characteri. Likewile zo and 16 make 465N adioyne n their common Character.

20 % T 30 ff f 25 8„ %%%
65 , T 46 i. f 25 0 f

And byrauſe theſenumbers are both noted wWithis ſigneJ addealſo that Signe.e bycauſe 25 and iʒ doe

f WVNumbersCoſſical ars pꝛeſentedto be added.

1

N

3
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diſter in Character , I may not adde their numbers, as in

the other, but yut them downe with the ligne as in the
Example you map behold. 14

Againe, it happeneth ſometime, that albeit the Chara¬
cters agree, pet the Signes differ, as in this ſecõd Example.

0 10 % 4 25 1—12 8
1 25 „ 3 ff 4 8
0 Mere ſieſt 10 % and iz V make 23 , but bytauſe in thenext the Signes are dikerent, I muſt deduct the lelle from1 the bigger, ſo remainethz, to the which J adde v. the
1 Signe of the greater number. Againe, the next hauing dik¬

1 ferent Sig nes, I ſubtract the lelle out ol the greater , there
0 remaineth 4 ð whereto annex & being the Signe ofthe
0 greater. And thus the Addition appeareth to be 23 Primes
0 ＋z ſecondes 40.Here isall the ditticultiein this kinde1 to vle Subtraction, When the Signes dicker, and ſet downe

the Signe ok the greater,the which inone ſhoꝛt lentenceis
N

expꝛeſled by Styfelius.
9 . Diuerſa Signacommutautſeciem,A ponit M.

ö
One Example moze J thinktegd fo adioyne,toremous

all ſcruple oꝛ doubt that mapariſe.Thele Operations con¬

ferredwiththeRules ofAddition enſuing, aremaniteſt,
and nerde no further Explanation.

1 6 5 20 4 f 2 X

nn
en
ln

„
äè—

The Rules ofAddition.
Ifthe Signes be like, ſubſcribethe ſame Signe.
EH vnlikeSubtract , & to the Remaine adioyne the grea¬

o. EterNumbersSigne.
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CHAP. III.

OfSubtraction .
e likedifferent ditkiculties are alſo in Subtraction,

butby one exãple cõtapningeuer particular varie¬tie that canchance, thinke better bꝛielly to teach thanbyblingmanp woꝛdesin euident mattersto be tedious.
The rulesofSubtraction .

Ike Signes produce their like except the greaternũber
1 be from the leſſe to be ſubtract, then change the Signeand ſet done thereto the Difference.

ContrarieS gnes in ſtead ofSubtratlion, requiretii Addi¬
tion and to tlie Product adde the vpper numbers Segne.

8 1 12 11 8 N= 2 ooirEde, ee, eee
4 f . 2 6 N4H — 1 2 .

Babel in thele thꝛeꝛ Examples ve haue as manꝝ va¬
rieties as in Subtraction can happẽ, wherein this is to

be noted, that howſoeuerp nũbers are deliuered, ve mayAlterand tranſpoſe them, ſo as like Characters be mat¬
ched togither, alwayeskæpingwith them theircöuenient

Signes, and placingalwapesthe number to be Subtracted
vnder, and the otheraboue.In the firſt Example bos ſer theSignes alike, deduct thereſoꝛeone from the other, there re¬
mapneth firſt ! 4% and in the ſecond 2 . But in the
lecond part of the ſecõd Example, the Signes are different.
In ſkeadthereloꝛeol Subtracking J adde, ſo amounteth4.Whereto J adiopne the Signe — hycauſe it is h bpper
numbers Signe. Againe in the third bycaule the Signes are
diuers in the kirſtpart by Addition Ifinde — 12%. But in
the ſecõd partalbeit the Signes be one vet the greater nũ¬
ber being vnder, J adioynea contrarpSigneko thedife¬
rence, ſaxing the remaine is —2 .And thus ok all others.
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CHAP. IIII.

OfMultiplication.
Fe Multiplicatid ofCoſſikenumbers pe ſhall adde to¬„ gither their Characters ,and the reſulting Character. ſet
dolone with the number pꝛoduced ol their numbers Mul¬
tiplication,and foꝛ the Signes theſeRules enſuing mul be

0 oblerued. N

0 The ſame or like Signes multiplied produce t Plus.. Contrarieor diuerſe Signes produceaway — Aliuus.
Uery leuerall number ol the Multiplier muſt be aug¬

mented in euerp number ot the number to be multi¬
plied, and the Pꝛoducteswith their coꝛreſpendent Signes
and Characters ſo placed, that like Characters be matched,
and finally by Addition the wholecollected.

Bchold theExample. e
8

Firſt J ſap s times4 makes 24 and Primes added ta
Thirdes make Fourthes.I ſet down therfoꝛe24. Again

Ss times umake e and Primes added to Seconds, make &.,
J let downe therkoꝛe7 Thirdes, ànd in both thele num¬
bers theSignes being like, let done424

1 48581 24 8 7224.f f 144 = 12

36 748 112
24 24 0 V N- K 15= 1224E

Againe 6 % in4% make 24 f, but bytauſe the Signes
are differẽt J adde to thoſe24 i the Signe . This dene,
J dach 6 with the penne, and go to the nextSection oe mẽ¬

der okmy Multiplier J. 12 & laping 12 & in 4 & Dꝛo¬

duce 48 Sixes, let dolone ther loꝛe 48 7d. Againe12
12

i

25.
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in 12 n pꝛodutceth 144 A the Signes beinglikeJ adioine
Againe 12 ꝙ in 4% maketh 48 ð and the Signes being
vnlike J ſet done . This 48 58 J ſet directx vnder 24in the vpper line. Againe dalhing out 12 J ſap 3 & in
4 makes 12 14 the which ſet in the vpmolt line bycauſe
there is none his like to let himvnder.

Againe3 * in 12 ½ maketh 36 „d whichJ ſublcribe
bnder the Sixtes in the bpper line adding the Signe — by¬
tauſe the Signes are diuers. ö

Jinallp3 W in 4% make 12 X the which Jet under
the Fiftes in the lürſtrow, adiopning the Signe 1, bycauſe
both their Signes be like. And ſo dea wing a line by Addi.
tion, I finde the Product of thatmultiplicatiõ24d1156XT 24 — 24%— 12 K. In like ſozt ofall o¬

fkher koz no other change can happen that vou are not in¬
tructed in by this Example. 5n

Of Diuiſion.
e Diuiſion ot numbers Coſſicall is not vnlike to the

Diuiſion of common numbers in reſpect ok placing
the Diuiſor, and as in Multiplication the name to the

Character reſulting was giuẽ by adding kogither the two
Characters of the multiplier and multiplied number, ſo
here the Characterof the Quotient is found Hubkracing
the Character ot the Diuiſor from theCharacter of the Di¬
uidend.as by the Example enſuing moꝛeplainelꝑ appea¬
reth: the Nule ok the Signes is all one in Diuiſion with
thoſe olMultiplication. 95

e

Like
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he Muber diuiſle. Go f 7 .- 80 896 1e 18 4% Quonib
The Diuſen, refaa, oK ,6 N 72 EI Mumbers thus digeſted,J learch how oft io in ofinde 6 which A put in theQuotiẽtadding this Cha öracter Seconds, bytaules Thirdes frõ Fiftes leæauie Seconds,

that Quotiẽt multiplied in my whole Dnuſor, maketh 0X72 &which WDeducted frö the Dwiſible, leaueth2.4remouemy Diuiſor to pᷣnext, ſearchingagaineholo olt 10in 80 I finde 8, the which J put in the Quotient withhisCharacteri bytauſe3 frõ 4 leaues 1. And foꝛ asmuch as
the Characters are bnlike J ſetdown multiply therfoꝛeVin that Diuiſor there reſulteth8o 5 = 9 l the
which Deducted from the Diuiſible leaueth nothing, Jcd¬
clude therfoꝛe 6 8 my Quotiet. The whichJmay
pꝛoue whetherit be true two wapes, either multipiying
the Diuſor With this Quotiẽt,ſoſhall you pꝛoduce theDi.
uiſiblefumber. Os diuiding the ſame Diuiſibleby pourQuotientſo ſhall vour firſt Diuiſor in the new Quotient

Exaimple.
50 . — 80 50 17 . 96 10 &. 12 %„ „

Igginde
6 in 60 contained iuſt io times. Put 10 in the

Quotient wiłh the Character& bytauſe 2 oulok 5 lea¬
ueth 3. Mobo 10 , multiplied in the Diuiſor maketh 60
N. So which Deducked krom the coꝛrelponding partolche Diuiſible leaueth o. Che Diuiſor remoued 3 ſearch
agayne how olt 6 in 72,J ſinde iuſt 12, that J put in the
Quotient with the Character / Primes 5 bycauſe 2 from;leaueth „and the Signes being like, J adde this 12 multi,

plieg
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pied in 6 8 createth 72 N. 96 . which deducted

from the lecond part ot the Diuſiblenumber, leaueth o.
Thushaue ve in the Quotient bꝛaught lozth vour firſt

Diuiſor,4 therſoꝛe are allured, both your Works agreeing,
that vou haue not erred · ul it it happen that either the
Charactersagree not, oꝛ the Signes and nübers ſo repugne
ds ye c not ble this dꝛdinarie courle otDiuiſion,th plate
them as à Fraction, dꝛawing a line, ànd letting the Di¬

o fluble aboue, and the Diuiſor vnderneath . Theſekinde ok

1 Coſſicall Fractionshaue their peculiarRules „Which hall
0 hereatter enſuebzielly,and ſo to Aquation.a enen e

g OfFractionsCoſſicall.
1 1 .

e He ſelfe ſame Rules that were taught fo; Addition ;. Subtraction, Multiplication, and Diuiſion of common

Eractions, ſerue allo in thele Coſſicall Fragments, àsb
3 thele Examplesenſuing chall appeare.

1

Examples ofAddition.
8

The numbers Added. NFFCVVV
f TubeProduct. 8NsN

i 12N
f

Ultipiy theDenominatorsſohaue pe 1 2 N the tõꝛmõ

Denomimnator,hen croſle Muftiplication ot4f ino.
„A makes36 f 168 E; Nin 6 . — 3 .makes
18 . 9 .Thele added make this Fraction.

i

2 5

90 4 Examples!ͤ
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Examples ofSubtraction.

he Fraction
i ſubeluced

16 2484 l Deductedz N—2 H.. 160
a X 8 om 4

24K 16 40 0 2555 25
32 N

Examples ofMultiplication.
6 HEN Aultipliedby 10 d Prodlcerh 60 d 4 30 22

4 8 75 32 f.CN Mul? N.10 itProdu28c ) z 5
7 = 20 y 6 f 28 & ceth. 602. 796 8 — 120 1.

ExamplesofDiuiſion.
57 4olddiuide iõ X fiN A ariſeth efthat T8 Ag 3

3 9 Diuiſion 36 8.
The Dini. 10 fThe num.to1254A Te Qus- ihr 64 4

16 be deuided. 12 % tient. 120 n .

Theſe Examplesarewꝛought euen in like ſoꝛt e foꝛme
as the FractionsofAbſtract Numbers,and their multipli¬
catid in reſped ot Signes and Characters, nothing differeth

891515 which already hach bene declared in Integers
Olllcall. .

Ferexaminatiõ ofall theſe kinds as well Integers Coſſi¬
calas Fragmẽte this oneRule ſufficeth . Admit any num¬

ber whatye liſt for a Rooteor Prime, & thereby ſetdown in
Abſtract numbersthe value ofeuery other ¶ Micall85h

0
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Thenwith thoſe Abſtrali nũbers adde, gabiract , multiplieg
1 or diuide, and confer the Producles with Coſſical numbers
produced by theſe foretauglit Operations: Il theyagree, it
ſheweth a veritie. Ifye finde repugnance, Repetition in
either kind diſcouerethwhere the error reſteth.

Olf Reduction. Chap.7.
Eductionis two wapes vnderſtod, either to Reducea
Fraction to his leaſt Denomination,o elſe to Reduce

two Fractions ofdiuerſe Denominationsto one t᷑the ſame
Denomination .The lirſt is perloꝛmedby diuidingboth Numeratorand

Denominator by the greateſt common Diuiſor that may
be found.The latterby croſſe Multiplication ot the Numecrator
pk one in the Denominator otthe other, woherby reſultethỹneNumerators, & then multiplping the Denominators
1 one in another,isPꝛoduced the common Denominator.
5

Example.
J deſire to rebate. ts à leſſerDenomination, 3 di¬

uide thereloꝛe both Numerator and Denominator by 4
o ariſeth thisPrato Che to the loꝛmer Fraction.
Onꝛ it it happenthat diuerſe Fractions be coupled togither
by voz- dinideeuerie member ſeuerally by the greatelt
common Diuiſor. Thust 8 1

1 2 N 1

79diuidingthefirſt number okthe Fraction by 4 & and
the latter part by z &. Andthus ol all ſuch like.
13 latter kind ol Reductionb croſſe ultiplication

is already ſhewedin the Examplesof Addition: but
foꝛ moꝛe plaineſſeJ will 91 otherExample.

f ih
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12 ands ꝰð Rducedto ous Denomi- 48 24
3% Ait nation ſtaud thus. 111 2 12 7

Here 3% multiplxed in 4 % make 12&. h tůmonDe¬
nominator , & 12 ꝙ multiplped croſſe in 4 maketh

48 X. Likewiſe 8 ð inz / augmented, createth 2 4 X lo

are the two pꝛoponed Fractions reduted1285 being as

much as37and3 no eile then and betkwerne

themſelues ot equalDenomination .This Ruleis vniuer¬
ſall foꝛ all Fractions , ofhowman Sectionsozmembers
ſo euer they conſiſt. Now to Æquations.

OfÆquations.
QAunation is nothing elſe but a certaine conference ol

two numbersbeing in value equal, and yet in multi¬
tude and Denomination different.

As we may lap 1 Poundis qual fo 20 ſhillings , 23
Pounds equallto 12 Crownes, og 4is equal to 8% 03

d is equal to 6 f. In all theſe their value agre, albeit the
Numbersand Denominatorsoꝛ Characters be diuerſe.Ol
theſeequations J will ſpeake the moꝛeparticularly,ſoꝛ

that all the Operations ot Algebra tend to this finall end,
to kramean Æquation,and then therby to ſearch the va¬
lue ot the Roote,o Prime, wherebꝑ the moſt difficult que¬
Kions that map ariſe oz be pꝛoponed, are with karre
moꝛe facilities to be reſolued, than by an otherNules
Whatſoeuer.

O
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OfReduction ofEquations.

TiReduction Which is ſought inAÆquation, is to
bꝛing one part or the equation,to onè ſimple Coſsi¬

call numberviz. ½, 14, 1 N on ſo foath, the which is
done two waves. e 8

Feͤrck, by krantpoling oz remouingok numbers krom

vbne part, tothe other. 5

Then by reducing thole numberslo kranſpoled,co theirbeatDenomination ,oz ił theybe Fractions,ta an Integer.
Oftranſporting ofnumbers in

a Aquations. f

his is à Rule generall, euerie number kranſpoſed
1 changeth his ſigne,as ifa lag 10% are equal to;may tratker 4 to3 N lap 10% are equalt 3 4.

Like wile, as 2 1 T 1 O are eiuall to; & 6, ſo is 2t
equall vnto 3 610 ½%, and this foz tranſpoꝛting ot
Signes luſficeth, whereby alway you may reduce one ſide
of the equation,to one particular Coſtcall Number.

Thiskind olReduction by franſpoꝛta tion, mult be ſo
oꝛdered, that vou ſingle by himſelk the greatelt Character,
ſo as the ſame map ſland ſolitarie on the one ſide, and the
leſſer Characters frame thecontrarꝑ part ofpπꝗquation.

F

OfReduction ofthe partsofan Æqua¬
tion,to their leaſt Denomination.

Ne part of theÆquationbeing reducedby kranſpoꝛ¬
kation of numbers, to one ſimple Coſſicall Character.

To reduce the quation to a leſſerDenomination, peu
ſhal diuide either part by ſome common Dnuſor,thegrea¬

b
telt vou can finde.

a

A ifz & be equall to 12.9% diuidingby 3% J lind
1 ff equall to 4 %½%—3. 5 5

f
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Sometimeit ſhalbe requiũte to take aws ſomenum¬

ber from eitherpartolthe Æquation, às it 3 haue6% E.
quall fo 12% 24, deducting from either part of the.
quation 6%, there reſteth e Equall to 6% -24, and there¬
foꝛe ok neceſlitie 6% is equallto 24, foꝛ this Rule is gene¬
rall. That itvou bꝛing an Æquation (b ſuch Deducti¬
on) to à e on the one part, there muſt be ſome memberin
the otherconnexed with the Signe Minus,the which is al¬
waves Equall to all the reſtof that part ot the Æquation.

Sometimes Reduction is madeby adding togither all
luch parcels, as on the one ſide ol the Æquation haus e¬
guall Characters,as if 1 be Equal o; & I 6¬
10 fh. Herre by adding 16% fe- 10 %, there reſulteth
1 6, lo thatJ lap i is equall to . 61, and
bd ſame diuided by / maketh 1 Equalfo3 4 6 /.

4

Reduction ofFragments which ſhall
happen in Æquations to

Integers.
Wbutber kinde of Reduction there is of Fragmentsfo

whole numbers, which commeth in vle when an k.
quation is found betwærne Fractions on the one oꝛ both
parts, as if 4 f ꝙ be Equall vnto 3 2 ij by croſſe2 1

multiplication of the Denominator ot the one in the Numeratorot the other, I finde theſe two numbers pꝛoduced4, and 6784 N. Betwerne theſe, the like
quation remaineth,t the ſame firſt reduted by traſpoꝛting
ok Signes, maketh 4 N Equall fo 2=. Then
by Addition of 6 fo 2 there relultetg404 &.
equall to 4 A. Again, diuiding eitherpart of p AÆquation
by 4, there reſuiteth %Equall ta 11. 19. And laſlol all, deducing 1 krom bothparts a the equation, 3
find o equal to 121 — 2% and therloꝛeof necellityaswas5 5 declared



Fraction,pou ſee how we haue by the ſoꝛmer Rules pꝛodu¬
ted this plaine and facile Æπquation. Theſe Examples

ell laboured,willmake allequations familiar.
The demonſtration ofall theſe rules, hangon the third
mmon ſentence,and the fiftenth Propoſition of the fifth
oke ofthe Elements ofGeometrie.

CH AP. VIII.The Rule ofCoſſ.orAlgebra.
His Rule is ofſuch perfection, that it performeth not

onely whatſoeuermay be done by the rule ofPropor¬
n, the rule ofſalſe Paſtous, the rule ofAlegatom,the rulese Archiudis,ſix quãtities of ¶ atæym,or ofany or all other
Nules that euer haue bene inuented,but alſo with ſuch faci¬ie and ſenſible Methodproceedethi in allhisoperations ,that it may wel be accountedthe Prince and Souerueſſeofal

er.Leauingtherfore to waſt wordsin ſuch by branches,
vill bring thee to the Fountaine head, hence all otherlesas particular Chanelsare deriued.The Rule enſueth.

The Rule.
Or the number ſought, ſet downe 1%, then proceede
in your Arithmeticall workings, according to the

me and nature of the queſtion, till you come to ſome
quation, the which being reduced, as is before tauglit,
du all by the number of that part of the equation,
hich conſiſtethofoneſole Coſſical, diuide the other partthe A quation onely, ifyour ſole Character be I,. Or
om the ſame extract ſuclhi a Roote, as the Characterof
bur ſolitarie ſice demonſtrateth. The firſt Quotient
Roote thereof, ſhall be the vnknowen or deſiredNum¬

1
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tlared beloze 1 , equall to 2%.Thus otthat intricate
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Example.

This Rulecannotbebetterexplaned, than by example.
Admit therekoꝛe J am demaunded what number that c.ſhouldbe, whole thirdand kourth parts ioyned, malketh14.

Atcoꝛding to the rule J ſap,it is % vi. one Prime,o one
Roote, às commonly Algebricians tearmeit.ow the
whole cunning reſteth in diſcouering the value ok this
Prime oꝛ Roote.

a 5
Jreaſon thereloꝛethus, ik the number J ſekebe one

Prime, then is;and of a Prime added togither 14, but„ 4 /, Added, maketh = V ther foꝛe is 2 eguall to 14.
Behold an A quation,the which becauſe it is already ſin/
ple and nerde no Reduction , accozding to this Rule withz being the number okmy ſolitarꝝ Character,J diuide 4,
the other part olmy equation. Ok this Diuiſion, reſul- f

teth 24, J conclude thereloꝛe24 to be the number ſought,
whole third and kourth part added, ſhould make 14. Ju
this eAÆquation, bocauſe the ſolitarie Characteris,he
guotient᷑ ot᷑ the Diuiſion diſcouereth the number ſought,
but ik the ſolitarie Characterhad bene, then ſhouldyou
haue extracted from pourQuotient14 hisQuadrateroote,
if the Cubike Roote,

Another Queſtion.
Here is aband of Souldiers armed with three ſortes o
weapon, Pikes, Halberdes, and Shot. The Halberd

and ſhot put togither,are double ſo manyas the Pikes
and the Pikes and Shottogitherare eight times ſo manit
as the Halberds. And the ſhot by themſelues alons, are in
number more tha both the other weapons by 55. Idemand
the number ofSouldiers in that band, and the number ol
euerie ſortofweapon. a

FJaooꝛ the number ok the Halberds , J put᷑ 1 %, then mull
both theotherweapons togitherbe 8 Vbeing by Suppoſi¬
tion 8 times ſo manꝑ, and the Pikemen 3% fo ſo11reſidu
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reſidue (being 5 loꝛ the ſhot, added to 1% foꝛ the Hal¬. berds) became double to 3 % the Halberds by Suppoſition ,
Psb ſering in my queſtion it is laid that the ſhot aremoꝛe

4. hanboth the relk by 35, J adde 1%my Halberds, f0 3 %

e mp Pikes, there ariſeth 4, which deductedfrom 5 , the
chor leaueth 1% equallto 55. Thus haue Janquati¬
on. Pow diuiding 55 by 1, the number ot the ſolitarie

Character, there ariſeth in the Quotient againe 55. I con¬

einde therefoze 1 % to be 55, and lo 55 Halberdiersin that
band. Then the Pikes being 3, muſt be vy, and the ſhot

being 5 / are 275. All thele added kogither, make 495,
thuskindeJ fiue hundzed Houldiers laue ſiue to be in the
whole band. But becaule ſuch Equationsmany times
hall happen,as the ſolitarie Signe ſhal be a n, J will in

the nertChapter ſhew how to extract the Quadrate Roote
al lundzie ſoꝛts olÆquations.
N CHAp. IX.
Hoy to extract the ſecond Radix or Qua¬

drate roote ofany Coſſicall numbers, ariſing
in any A quations .

9 Fodanmusp
as alreadie in Reduction, J haue taught ſoIto oꝛder the Æquation, that 5 Characters of the ſetond

part ot the A quation ſhal alwaꝝ be leſſe than che ſingled
Character . This is moſt certaine, that the extraction otthe
ſetond Roote, oꝛ ſquare Radix of Coſſicall Numbers, is
neuer in any Arithmetical speration neceſlarie,ſaus one¬
lpok thele varieties following . ö

0A Number alone.
Tofade the Sandra0 for Rootes onely.

5 ,Numbers.e Numbers
Numbers.

4
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Thele are theonlyſiue varieties wherin the extraction
ok Rootes Quadrate in theſe Coſſicall Æquations àrere
quired,and loz euerp ol thele bꝛiele Rules hall enſue.

Rules. 8 i
1 For the firſt, Jreferre you onely to the firſt Booke of
my Fathers, where yqu are taught out ofany abſtract or
ſimple numberor Fraction,to extracthis Square Radu.

2 In the ſecond, the number it ſelfthat is with the rootes
coupled, is the number or Rædixdeſired. N

z Inthe third, you ſhall take the moitie ofthe number
of, or Rootes. 1

This moytieſquare, adde the ſame to the Number Ab..
ſtract in your Æquation. 5 8

To the Quadrate Radix of that Product, adioynethe
moytie firſt vſed. N

The Number reſulting ofthis laſt Addition,isyour de¬
ſired Radix. N

4 In the fourth,ſetdowne(as before)the moitieofthe
number that N. Square. That Square adde to thenumber
Abſtract, and from the Roote Quadrate of the Product,
deduct the moytiefirſt ſet doyne. This Remaineisthe de¬
ſiredRoote. i 5

5 In the fifth kind there is alway two Rootes, vnleſſethe
moytieofthei ſquared.be equal to the number Abſtract,
for then is the moytieofthei number the Rædix ſougbtt,
But howſoeuerthat fall out, you ſhal as before reſerue the
moytieofthe Primes , firſtſquaring the ſame, and from that
Square, deducting the Abſtract number.The Roote Qua¬drate of the Remainder, added to your reſerued moytie,
maketh the greater Radix, the ſame quadrate roote dedu¬
cted from the moytie reſerued, leaueth the leſſerRadix.

The lirſt and ſecondol theſe Rules, being o themſelues
manileſt, neꝛde no farther explanation . Ok the other thꝛe,
particular examplesſhall enſue. i

d ö Exanpl:
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Example f the third Rule.
1 1 9 6 fh T 27.

Admit this Squation 1 ½ 3.6 27. The Moytie
ok6 isg, that Squared, is 95 Which added to 27, maketh36,
khe Roote Square ok that is 6, Whereto adidyning35 the
Moitie firſt vſed, make 9 the Nadir ot that equation.

Example ofthefourth Rule. 51 36 80— 2 %
Here pou are to Extract the Square Roote of 80 leſle 2

Primes oꝛ Rootes.TheMoytie of 2 is 1, that Squared ma¬
keth 1, this added to thee niunber, maketh 81 his
Roote dguare iis ,fromthat J deduck r mpark Moytie, ſo
reſteth 8,the Radix ofthat AÆquation.

Example ofithhefifth Rule.1 9614 33.
The Moytie of the number ofPrimes is 7, that lquared,

maketh 49, from this J deductzz, the abſtract number, re¬
ſteth 16, whole Roote 4 added to 7, the Moytie Fundamen¬
tall, maketh ir, the greater Roote, deduct the lame 4 from
7;reſtethz the leſſer Radix.The truthwhereolis thus ap¬
parant, ſquare rr arileth 127,the Square which ſhould be e¬
quall to 14 Rootes leſſe 33, 14 times 11 maketh 154 the nũ¬
berof the Rootes,from this deductzz, the abſtract number
reſteth 121 your Square. In like ſoꝛt,p leſſer Rootez ſqua¬
red, maketh y.Now4 oktheſe Rootes are 42, from which
deduct zz reſteth 9 the Square. And hereby it is manilelt,
that both the one and the other are true Rootes ot this.
quation,and mo than thele it isimpolſible to finde.

A MASI As.
855Hfelius for aide ofmemory in this one word Amaſſas re¬

preſenteththe rules of theſe 3 Æquatiũs,by Aor Hawe
may remember the firſt halfe or Aohtie, the foundationof

4 ih
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all the operatiõs,& therfore may be termedthe MoytieFi.
damtalbld ſignifiethMuliplicatib of thatMoytie in it ſelf,
which Inameôquaring .A& S Additionand Subtractid ,vi,
in the two formerequations, to adde the Square ofthe
Aoytis to the abſtractnũber, in the laſt to Sabtradl the one
frõ theother,I, ſignifieth the Inuentid of the Square root of
the Product or Nemaine, thẽ A & & again admoniſhethAd.
Aitibor Subtractid of this root to be made to or frõ the oity
Fiidamentall,in forme as the Sue ofthat Moytie declareth.

CHAP. X.
Queſtions concerning the office of

the Sergeant Maior.
heefinſt Queſtion. g

1 .Here is deliuered to the Sergeant Maior 60 Enſignes,
mn euery Enſigne 160 Pikes, and ſhort weapon. The

Generals pleaſureis, that he ſhall put them into one maine
Squadron, and to arme it rounde with ſeuen ranckes of
Pikes. Idemaundho manyPikes, how many Halberds,
heſhall vſe to make the greateſt Squadron, and ho ma¬
ny ranckes ſhall be in that Battaile.

14
**
1

6ö
110

0

13
1

00

Joꝛ reſolutid ok this
demaund, Firſt

B ſet down in Portrait
the kloꝛmeol the Bat
taile here repꝛeſẽted ,
by ABCD. The
Squadron ot ſhoꝛte
Weapõ EFG H.The
reſidue repꝛeſenting
the /.Ranks of p Ar¬
med Pikes. Stceing

thereloꝛe3 haue 60
Enſignes, & in euery

Enſigne 160 ofPikes
An
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and ſhoꝛt weapð.3 multiply 160 by 60, relulteth 9600 the
number omen deliueredko be Embattelled .ow ſince
am demaunded the numberol eitherweapon, and allo the
number okranckes repꝛeſented hy the line A Do AB, 4
ſay that is 1% actoꝛding ta the Rule of Coſſe. This multi¬
plied in it lee maketh r n the Square ABCDithe which
is Equall fo 9600 the number of men to be imbattelled.
Thus am q come to this Æquation 1. 36 fd 9οο. The
greateſt Roote ofIntegers is 97, the line A D og AB
Vis. the number ol Ranckes. d

Hob conſideringE Ethe ſide of the Squadron gf ſhoꝛt᷑

weapon is 14 leſle: (being armed roundwhich 7 Ranckes
ofPikes.) Deduct 14 out of 97, remaineth dz the ſide E E,
whoſe Square is 6889 the number ok the Short weapon,
and that Deductedkrom 9 4 oy, the Square ot 97, leaueth
25 2 0the number ol Pikes. Thus3 finde a Reſolutionot
khe demaundes as followeth.
The Naber ; T he nüben of 688 Naber? Rqunbes of
of Piles. 2550 Short weupß. inn all. 1 Short 55

The ſecond Queſtion.I are 3. Regimentsand in the firſt Regiment there
are but 280. Pikes. In the ſecond 320.In the third Regi¬

mẽt 600. Pikes. The Generallcommaundes them to be put
in Battaile ofFrount triple theFlanck.Idemaund how ma¬
ny Pikes muſt be in a Ranck. and howmany Ranckes, and
alſo in what ſort the Sergeant Maior may moſt ſodainly&
readily imbattell them. i

23

To reſolue this Queſtionfoꝛ the number ok Nan ckes
repꝛelented by the line AB. J put 1 then muſt A Cthe

5 28
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front beingtriplets the flancke,bez . Theſe multiplied
together makez n the whole content olB C the battaile.
And lo ſtands the Æquation 3 ½ 36 200.Pices, foꝛ ſo ma¬
ny pikes are in thez. Regiments. And by reduction it isl he lo 400. pikes. Che rote quadrate therloꝛe being20
is the value ol one /. Jauerre therloꝛe the llank A B 20.
and the front being triple the flanke 60. and lo conclude
ꝓou muſt haue 60. pikes in ranck, and 20 ranckes to frame
pour commaunded battaile.But to reſolue the ſecondpart
ok this queſtionconcerningthe moſt ſperdy e compendious
wap to put men in battaile. There are onely two courſes:
b one by reſoluingö grole body into Maniplesoꝛ Herſes
ot 5.02 6. oꝛ ſeuenin a ranck, that may tontaine as man
ranckes as the flancke of the battaile. The other to haue
thole vour Maniplesofàs manp rancks,as vour front cõ¬
kaineth louldiers .

The lirſt requireth a greatnumber ol Maniples, but
thele marchingvp one clole to another are pꝛeſentlyin
battailewithout any moꝛeado.

The ſecond hauing klewer Maniples, is ſonerbꝛought
into one bodg : But bpcauſe in iopning their front is
madetheir flancke , they mut be taught the quarter turne,
and ſo are lodainlyin battaile with theirfront,as it ought
to be:And this is in derde in thele long battailes the moꝛe
compendious and ready wap.As by theſe Examples and
ligures enſuing ſhall moꝛeeuidentlp appeare.

Z ho firOrder.
Hauingby the Nule ofAlgebra foũd that to f.rame this

battaile of triple pꝛoposfion, che flanck oꝛ nüber of rancks
muſt be 20 pikesdiuiding therewith 280, the number ol
the firſt Regimet⸗ the Quotiẽtis 14. J ſay therloꝛe to em¬
battaile5 f̊rſt Regiment by it lelle (in luch ſoꝛt as it max
be ready to iopne with the reſt to makeſodainelythat bat¬
taile) the Sergeant generall muſt put 14 in front and 20
in flanke BBRthe lame Nule koꝛ the ſecond Regiment 1mu

mi
in
the
60.

pet
an
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muſt put 1s in aranke and 20 rankes: and the khird chall
aue zo in front and 20 rankes: foꝛ the number of ranks
n all mull be 20, cõſideringve found by your Aqquation

the llanke ol your mapne battaile to be 20, and pour front
60, as by theſe figures enſuing moꝛe manikeſtlychall ap¬
peare, Where vou ſer the 3. kronts 14, i6 and zo. make 60,d ſo thele 3.battalionsorthele thꝛer ſeueral Regiments

14 3 8. .

marching in this maner, may ſodainlyconioyneand make
the mallie battaile ot triple pꝛopoꝛtionv2.20 in flank and
bd in front that by the Generallwascommaunded.
Bulkbycaulezo in a front is to great to march with any
ſpꝛede although itwere in Champion and that by reaſon

ok ſtraights oꝛ abꝛupt paſlages,ve ſhould be many times
foꝛted to bꝛeake thelebodies in your march. It is requiſiteko reduce euerot theſe bodies into aniplesof ſiue, oꝛſixd 7. in à ranke: The firlt therefoꝛe hauing 14 in front 3

1

would reduce into two Perles oꝛ lkues of leuin a rank:
The ſecond Battallioneintoe the two hirſt ot
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5 in à ranke and the third ok 6. and the pikes okthe third
Regiment beingzo in kront, ve map reſolne either into
leeues ot᷑.in arankeoꝛ into ollues otſiue in a ranke at
vour pleaſure, as by the ſigures pꝛeceding moꝛe euident /

ly vou map conceiue.
Thusil eueryx Regimentbe dꝛawne out in Maniplet

of 5. 6. oꝛ 7 the moſt in a ranke, they may eaſily and ſperdi.
ly march away in all grounds, oꝛ ik neceſlitie ſhould en
foꝛce at anꝝ time, thoſe ſlues ołSeuen in a ranke mapbe
reſoluedinto two ot4 and 3 ina ranke, and whenſoeuer
they tome ko any playne where they meane to put them¬
ſelues in battaile , there is no moꝛe to do but fo h Pani¬
ples of euerꝝy Regiment to march vp one cloſe by another
kill the fronts be ioyned and lo make the thꝛeꝛr particulat
Wattalliouns , and then thoſe battalliouns either by¬
like directmarch,oꝛ ik neꝛde be by a counter march well
directed by the Coꝛpoꝛalles , to dnite themſelues, which
by this god oꝛder and direction firſt giuen is done ſodain /

ly and without anp conkuſion in the tenth part ok the time
that otherwile it would be. But ityour pikesſhould not
he ſoꝛted in Regiments , but deliuered pou in grole by
the Generallwith tommaundemtt ſperdely to embattaile
them, then would J aduile the Sergeant Generall fo kale
the othercourle as the moꝛe ſpeꝛrdy and compendious.

Zheſecond Order.
Theſe 12 oo pikes being not ſoꝛted into Regimẽts,cõſ

dering by d rule olCoſſe J found the frõt 60 r flank 20
will reſolue the flanke into 4 llexues ok 5 in a ranke c6
rãks. Which map verp conuenit̃tly ⁊ ſperdilymarch in all
groũds,e whenſoeuer ve are cõmanded to make vourbat
taile, lead 5 frſt Herſe to the ground here pour battaile
chall ſtäd, placing the flanke ofyour Maniple where ven
meane the Frõtot pour battaile ſhal be, ⁊ then cauſe our
Coꝛpoꝛals to bꝛingin the otherPaniples We

ee
e

„ „
.

%
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d vpby vours, till their fröts iopne matchingtheir rankes

emquallp, the which conũidering there is but Maniples is
e done lodainlp,& thẽ haue ve ns moꝛe to do but the quarter
turne to maketheir flanke their kront, e vour battaile is
periili fozmed and read to loynewith their enemꝑ

as by
this figure enluing will the better appeare.

80

1
ö

ö
ö

ö
1

IJ bold it nedeleſle in theſe things ol facilitie to ſpend
mode woꝛdes albeit J know lome Italians haue framed
bkes ofTables onelp foꝛ making okbattailes of fronts
double to their flankes , ſo that by this Rule ok Coſſe if3
chould make like Tables foꝛ treble, quadriple, ſeſquialter

ſeelſquiterce, and ſoꝛ all ſuch varietie otpꝛopoꝛtions ot bat¬
teailes as in 5̊ũeld ſhal ſometimes be vled,itwould amoũt

to a volumeas big as ſiue Bibles,and vet by this one eaſie
and facile rule diſpatched with moꝛe kacilitie, æ alſo moꝛe
readilp. then it is almoſt poſſible to turne the boke, and by
Suruey otthe Tables to finde the number: whereas thole
Tables, (although they wers as great astwenty Wibles)
werenot able to containe meanes lulficient foꝛ all varie¬
tie of koꝛmes and numbers that this rule extendeth vnto.
And ko ſpeake plainly a truth,he delsrues not to beare
the ockice ol a Sergeant General, that is not able ot himſelfe
without aide of anx mansTables (which mayhappilybe
miſcaſt oꝛ mylpꝛinted, that is not ableot himſelt᷑J ſap to
toꝛrea⁊ reloʒme luch Tables, oꝛ without ſuch directions
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otolhermen to diſcharge hisollice: which in greatnum
bers is vtterly impollible without art to be perkoꝛmedbut
ſo ſlololp e bnoꝛderix as ſhall make the oticer ridiculons
euen to the common ſouldier. —

Butit vour battaile be not maſſie ot᷑pikesbut ot ſhoꝛt
weapons empalled with certaine rankes ok pikes, thenmuſt vou oꝛder your Paniples accoꝛdingip, cauſing pour
ſirſt and laſtaniple to be entierly pikes, and the other
middle Paniples mixt, ot ſhoꝛt weapon and pikes, pla¬
ting in euer or thole middle aniples both beloꝛe e be¬
hind pour halberdes, billes oꝛ other ſhoꝛt Weapons ſo ma¬
ny rankes ot pikes as ye will haue the empallement ok
the ſides of your battaile to be maſſieotpikes. Eut this
common diſcretion in pꝛactiſewill teach, and therfoꝛe lu¬
perfluous in ſo plapne a matter to ſpend moꝛe woꝛdes.

The third Queſtion.
9He high Marſballcommaundeththat the Army ſhall1 be diuided into 3 like ſquare Battailes, euery Battaile
to be Armed in the front with ſeuen Rankes ofPikes, and
chat theſe battailes malcing one front vpon the Enemie to
be empaled on either ſidewith a ſſeeue of Pikes of ſiue in
a ranłc. This order beingpreſeribed, he del iuereth the Ser¬
geant A aior18 oOo Fouldrourspikes and ſhort weapon, cõ¬

maunding that tlie Suadrout be madeas great as poſſible
may be ofthoſemen · It is demaundedhomany in eueryranke of the attallions, and in what ſort the SergeantMa¬
ion all ſhift his weapons:how manypikes for the ſleeues,and ho many ofſhort Meapons and pikes in euery Bat¬
tallionſeuerally.

To reſolue this Queſtion firſt᷑ put the Marſhalsoderin figure, ABC repꝛeſenting the 3 Battailes armed inthekrontwith ſeuen rankes oPilces:D and E the Slecuesſiue
in à Ranke. n 8

f Mol



Now becauſe J knob not G H the ũideotthe Baktaile
boꝛ lengthot the llæeues,J ſuppoſe that 1 %%, the which incre¬
ſed by; maketh 5 % loꝛ one ſlœue, that doubled maketh
10 % foz the2 ſlccues, then ſquare 1 % ſo haue J 1 the

quantitie oł᷑one battaile, and ſo conſequently3i foꝛ the
3 Battailes. Mhich adiopned to 10/ the 2 ſlexuesmaketh3 10 foz Battailes and ſlœues. But that ſhould be
sooo, foꝛ ſo many men were deliueredto make the Bat¬
tails. Behold therefeze the Æquation 3. f 10 % 6
Aà ooo, which reduced maketh 1 1 , % Goo, ſo con¬
ſequentliy 1119 6 . The value olthis Roote byhe fourth Nule is found to be z and certaine fractions
which alwayes in theſe Pilitarie queſtions map be omit¬
ked. J conclude thereloꝛeeuerie battaile muſt haue y in a

ranke, and that multiplied by; makethzy the number
ofPikes in either ſleeue . And becauſe theBattailes are ar¬
med in the kront with / rankes olPikes,à multiply / in
7iſo haueJ 525,ö number ok Pikesin euerSquadron,
and that deducted krom 5625 the Square of 75, reſteth co
the number okthe ſhoꝛt weaponin euer Squadron. Thus
ſtandeth eueriedemand reloluedas followeth .
Fhles in 1 Pibęs in 1 „Hort meapd10Jeeiue. 8 7 Squadrò. 55 euernSguadrò,

W
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Thenumber ofRauber
an euerie Squadron. 75.
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50 STRATIOTICOòS.
The fourth Queſtion.. Here is deliuered to the Sargeant Maior 8y oo Soldiers

with commandement that he imbattell them in ſuch
ſort that cuery Souldier in front ſtand three foote diſtant
from other, and euery Rankefiom other 7. foot, obſeruing
this Ordinaunce he is commaundedto frame of theſe men
the greatelt Battayle that may be to make the ground
quare. I demaund ho many in a Ranke, and how many
Rankes in that battayle. 5

Foz the number ot Rankees q ſuppoſe 1% then muſt the
number ol Souldiers in a Rancke be?/ theſe multiplped
togither make A Equal to 8 ʒoo the whole nüber, which
Aquation reduted ſlãdeth thus, 1 u 36 36 43 and ſo by
the firſt Rule ol Æquations. 4 finde the Roote6 with a
Fraction Which heereneglected J affirme 60 Kankesin
that Battayle, which multiplied by / and deuided by ma¬
keth 140 the number ofSouldiours in euerpNanke.
The number

77 G
The number ofSouldliers

Runbes. in euer) Ranke. 2
H by this Art of Agebra or Rule ofCoſſeas the .

taliaut termeit. TheSergeant Maior or Sergeantgene¬
rallmay readily imbattel his Souladiers in Whatorder ſoeuer
it ſhall pleaſe the Generallor high Marſhall to command.
1Nliniteare the koꝛmes ot imbattelling, ſome Circular,

as appearethby IuliusCeſar in his Commentaries when
de declarethhow his Armie Globo Facto, defended them¬
ſelues, ſome Triangular, asin the ſame Commentaries
may be ſene where his Souldiers beingenuironedof their
enemies Cunco facto erupère: Some ranged in foꝛmeol
Lunula,whereinthe Turke eſpecially delighteth, repoling
a tertaine ſuperſtitious conſideneein the ũgure. But who /

1 2 i ſoeuer



STRATIOTICOS. 6¹
ldseuer ſhall wel conſider howe impollible it is foꝛ anp of
thele oꝛ like loꝛmes to March and mayntaine their arap,asSouldioursin gur age are trapned, ſhalbe compelled to

tonkelle the Squadron and Battels made and framed or
Squadrons, anelp in theſe our warres able to be bſed. And
no doubt ik the Turkiſh Army march ee mapntaine that
foꝛme, it muſt be by deuiding the lame intomany Squa¬
drons, plating themin ſuch Lunular loꝛme, and then euerx
ok thale Squadronsby the direction ol diſcrecte Coloncls
marching vnited, may mapntapne their arap, and lilli
repꝛeſent that their Lunular Figure. The like3 luppoſe

ok the Romanes, whole Legions were altogither comps¬
ned ok Square Cohorts. Seing thereloze the beſt and lu¬
reſt,oꝛrather the onely kinds ok imbattelling as welltoMarch as to Fight, is Square og componed ot Squares, it
ſhall be onelp nœdfull foꝛ the Sergeant General fo ſet
downe in Figure the manner ok imbattelling by the Ge¬
nerall tommanded, as J haue in the foꝛmer queſtions al¬
readieſhewed, and then accoꝛdingly to pꝛocæde in his
Operations, allowing foz euerie Squadron 1 and foꝛ

euerie number otSouldiers anſwering to the ſide ot a Bat
talion in impalement oꝛ otherwiſe, onelp allowing 1%

ſo pꝛoceꝛding till he come to the Æquation.
Iinallp,by the Art befoꝛetaught ſearchingout the da¬

lue oꝛ numberotthe/ and i, he hath the number ok Sol¬
diers in euerꝑ Battalion, and the number ol Souldiers in
euerie ranke, togither with the numbers ok Souldi¬
ours and Rankes in euerie impalement, wings te. as by
the kozmer queſtions and their operations map euident¬
ly appeare. And by this Art the Sergeant General ſhalbe
able ſuddainelp, how great ſoeuer the multitude be, ko

change their foꝛme ol imbattelling into as manyſundꝛie

oꝛders as ſhallbe eniopned, oꝛ in reſpeck or the Enimp. oꝛ

the place, ſhalbe foundconuenient.



6³ STRATIOTICOS.
a CH AP. XI.

CertaineQueſtions touching the Office
of the high Marſnal and CampeMaſter.

i n the forme of ¶ amps may be alteredaccor¬
ding to the diuerſitieofSiruations,in reſpectof riuers,

or woods that do adioyne thereto, yet for lodging both
Horſemen and Footemescommodiouſly , readily and with¬
out confuſion, there is none better than the Square. It be¬
houeth therefore thoſe officers to vnderſtand firſt vat
quantitie ofground ſufficeth for the lodging and encam¬
ping ofſome certaineRegimentofHorſemen alid Footemen,
whichknoyyne by the Rulesenſuing, he ſhalbe able to ex¬
tend the ſame to al numbers,and to æno readily vpon the üvie ofany ground what number it is able to receiuebotiofFootemen and Horſe, and accordingly to giue orderto
inferiour Officers in what ſort they ſfiall proceedto diuide *
their ground for euerie Regiment.

Thefirſt Queſtion.A I findeby experiencethat 3 ooo footemenmay
commodiouſſybe encamped in a plat ofground 300

pace Square. I demandhow many pace the ground ſhould
be ſquare that ſhall receiue 10000. Footemen.
To reſoluethis Queſtion, J ſaꝝ thenumber otpate de¬

maunded is / the Square therol is i i ot paces, the whichis able to receiue the ro oοο. Then lap J thus by the
Ruleof Proportion 10000 giueth 1 of pates, what pel¬
deth zooo, by Pultiplitation and Diuiſion, J finde the
fourth Proportional number i wherebyit appeareth,
that in the Camp of zooothere is: l of pates, but in that
Campebꝝ ſuppoſition there is00oo paces, foꝛ ſo much is

3 O00
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155
multiplisdin it lelfe. Behold therefoꝛeourqua¬

Neon: 10 N ö J 29815 Otit

1 2.. 36 oOoPaces. ö

The Value ot the Roote found by the firſt Rule of.quationsis betwæne 54 and j o: ſo manꝝ pates there¬

bone dught the ground to be Square that chall receiue

10000 men. f efIhe ſecondQueſtion.
] Hnde by experience tlat 1000 Horſemen will demaund
Las much ground to encampe on as looo Footemen, I
finde alſo by experiencethat0 pace Square ofground
will ſuffice to receiue either of themin one maine Squadrõ
Campe, but my deſire is to diuide either ofthem into 3Rę¬
gimeneo, and to lodge them ſeuerally in 3 quatre Campe. 1

demaund how many pace Square euery ofthoſe Camper

Fesꝛ the number ſought J let downe thatSquared
maketh 1 ½ of paces⸗ the Superficiall content ok one ofthe

Zz Camps. Therfoꝛe ſhall the thꝛer Camps bezj olpates,
but thole thꝛes were contained in 302500 paces, foꝛ ſo

much is the content Superficiall o the Campe of o pcs
Square. Behold therefoꝛevour Æquation.

6 The A quation.
3 Yzo25OJobe, reducedaaalerq nls 1008335pace.
The value ol the Prime ſearched as beloze is taught, is
217pate, and lomuch Square ought euer one otthe thꝛer
Foote Campes and Horſe Campes to be, foꝛ theconueni¬
ent receiteot ſuch Regiments.

1001 UfEB teachetl, chattoencampe o Footemen
and 600 Horſe, in ſuckcommodiousmanerthat al the

L



64 S TRATIOTICOS. 4
ſtreetes may be ofreaſonable breadth, the Marketplace ſhe
and place ofaſſemblyofſufficient Capacity, roome ſuffici-gr.
ent for the Munition, with a Ring and trench meete tore.gu
ceiue the Sentinet and Souldiers for defence , togitherwüth Cb
the Carriages to impale the ſame Campe. To performe an
theſe dueties commodiouſſy , it is requiſite the Campe tie
ſhould be3a ſcore pace Square. But there is deliuered by dit

9 the Generall30ocoo footemen,and 3000 Horſe:Idemaund tie1 what ſcope of ground the Lord high Marſhallor Campe tt
N Mal ter eule appoint to receiue this companylodging lo
0 them as commodiouſlyas the other. dr
5 Soꝛ the number ol ſcoꝛe oꝛ paces in the ſide ot this neu ot9 Campe whoſequantitie is desired accoꝛding to the Tale ol co

Coſſe, J ſet downe 1%. and becauſe the Horſemen and ve
Footemen, in eitherCampe are pꝛopoꝛtionallp ſozted, J

C
adiopne thenumbers otHorſemen tt Footementogithet, br
which make zzooo and lering the ſide ol this new Campe h
is 1 of pates the dSuperſicial Capacitie muſtbe i ot᷑pa
tes. I ſaꝝ therfoꝛe if 3000. Souldiers, require 1 r paces
to entampe, what ſhall 66 o the number ok Souldiersin
the lelleCampe:Chereariſethn pates, but by Suppo·
ſttion that little Campe contained 4 096 Oo paces, toꝛ ſo
manare in 32 ſcoꝛe Square. A anl. 2

Behold thereforetlieÆquation.
The

Equation.t s 40sod pater. ee. zero ldooaf
And la the value ok theBrimeby Extracttonotthe Roote,

as is taught in the Chapter olequations , fallethout be¬were 143 and 1432 paces. So is the ſide ol the neb
Campe21 ſcoze 12 pace,

But it the Horſemen and Footemenhad not bene Pro¬
portional y ſozted to thenumhersin vour Little Campe:then is the readielt and ſureſt way ſeueraly, by.Art!
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pe lved in the firck and lecond Queſtion, to tat hold much
ground either Horſe Campe and Foote Campe will re¬

guire, allowingcduenient groundplats foꝛ Market place,
1 ök places of allembly, with Streets to part the laid Campes,

and allo ſpace ſuffitient foꝛ the Ring of the Camp. pꝛopos¬

tionally.accoꝛding to theincreale ok the numbers ol loul¬

diers to be encamped.Finally, adding togitherthe ſuperũ¬
tial tontent ot thole Campes, places ok allembly, and
krrtes kt. there reſulteth the luperfitial quantitie ol the
whole Campe,which reduted into paces - the RoteQua¬
drate thereot᷑is the number of paces contained in the ſide
ak that Campe. And hereol J neede adioyne no example,
conſidering there is nothing elle in this Operation but a
reiteration ok the foꝛmer woꝛkings ſeuerally foꝛ either
Campe, the platesol aſſembly, the ſtreetsc. tranllerring
by the RuleofProportionthe meaſures from one Campe
pꝛopozttonallp toanother.

The fourth Queſtion.Lo the high Marſhall orCampo maſter whatſoeuer
L AInumber ol Horſemenand Footemen ſhalbedeliuered

vnto him, may redilyconiecture what quantity of:ground
Vill ſuffice ſtrongly and commodiouſſyto encampe them;

and how much he ouglit to allow to either Horſecampe
or foote Campeſeuerally.

. To reſolue thisQuelſion,it istõuenient to knobodohat
quantities ot groundis to be alls wed toa Horſeman , and
„bow much to a Foœteman, & this isoniby experience to
„ be learned, and among the experimented louldiers of

dinersages and Nations,3 finde dinerſitie of Opinions .
Monſieur Langeallo weth to euerietemũ 90 Quadrate

fuote okearth, and to euery man ol Armes 9oo, & o euerie
Ettradiote and light Bop ſeman 800. Others kolloboing the1 Romanes, aſſigne to euerieFootemana Quadrate platof

f
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6 STRATIOTICOsũS.
ground ſtxekoote bꝛoad , and tenne fte long, and to euerx
Horſeman one with another the lodging ofthꝛeefotmen.
The Romaines ſoughtalwapes to encamp ſtronglp, pꝛel/
ſing nigh togither,not regarding pleaſure oꝛ commoditie

ö Butas their Proportion is ſomwhat to ſtraight fo Soul
diorietrapned in this our age, whiche can neyther away
with theanopances,ne pet with the hard dyet, which wa
familiar to the Romans:ſo iudge the foꝛmer Proportion
ofMonſieur Lange, ouermucheto dilate and enlarge th
Camp,t therefoꝛe conſideringthe ſtreetes that deuide the
Moꝛſe and foote Campe, muſt be large,and alſo between
euerp Regiment in either Camp, there muſthe cõuenient
wapesand paſlages, neither by ouermuche delating the
Campe to make it weake, ne vet by ouer ſtreightningo
the Lodgings andpaſſages,to peſter the Souldiorie,J hol
it conuenient to allow to euerꝝ Footman,80 ſquare foot:
olearth, and to euer Horſeman 400. and foꝛ the places ol

Aſſembly,theMarket place,theButcherie,the Victuallerꝭ
and place to receiue the Munition ᷑̃ Ordinance , with the

Pioners, and other Mechanicalartificers as much moꝛe as

both Campes amount vnto, ſo will there fall out, aftet
the Ring of the Campe is deſcribed of conuenient large
neſſe, and all ſtreetes and pallages in pꝛopoꝛtion anſwe¬
rable with due place to receiue the Colonels, Captaines
and Officers of euer Bande particularly , that then th.
Lodgings ofa Footemanſhall not amount vnto aboue 50
foote, and euer Horſeman onewith another 250. To re¬

lolue therfoꝛe this Queſtion,vou ſhalmultiply p numbet
of fotemen by do, foꝛ the ſuperticiall content othe Foot
camp, ànd the number ot Hoꝛſemen by 400 foʒ the Horſe
camp, the Pꝛodudisadde togither,and double the reſulting
ſumme: the Roote Quadrate of this laſt pꝛoduced num
ber diuided by z, deliuereth in the Quotient howe man
Pate ſquare the Campe ſhall be, which may both ſtrongle
and commodioullp lodge vour pꝛeponed Armie

155
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the ſide ok either Camp ſhall be.
STRATIOTICOS. 67

Rootes Quadrate of the tontentes ſuperiitiall of either
Camp diuided by thꝛeꝛ, doth alſo deliuer hoomanPace

Example.
Admit J haue 30000 Footemen; and õoo⁰ Monte to

be encamped,à multiplie zooooby 8o, ariſeth 2400000.
JZ augment allo 6oo0 by 400, ariſeth likewiſe 2400000,

theſe iopned, make 4800,which doubled, pꝛelenteth
9600000,theQuadꝛateRotehereof is 3093, which par¬
ted by thꝛeꝛ bꝛin, ch in the Quotient 103. So many Pace
chall the ſide ol thar Square Camp be, which ſhall lodge
the thirtie thouland kotemen, and ire thamand Horſe.

Ak the Enemie be at hand, J would haue alwaves the
Ving and Trench of the Camp within, but if the Ene¬
miebe not doubted, they may be made without this pꝛo¬

1
1
1

1

poꝛtion of Camp, whereby the ſtreꝛtes and lodgingsmax
be enlarged. f

The more ample handling ofthis fe
fice referred to another Treatiſe.

1 Might here adioyne ſundry formes and orders of En¬

camping, vſed by ſundry Nations,and thereupon frame
a great number of eArithimetitallQuęſtions, but I reſerue
the more amplehandling ofthis matter, to another Trea¬
tiſe of Fortifcatios ofTownes and Campes, herein IwWill

declarehow by the T opοꝙ ptInſtrumoent deſcribed in

my Pantometria, tlie High Marſhall ſodainely may ſet
downe the Rung ofthe Camp: that ſhall receiueany Armie
that ſhall by the Generall be committed vnto him, aſſig¬

ningto eueiy RegimenthisQuarter, and how with like
celeritie the ¶ amp Adaiſten orProuoſtet ofeuery Regiment
ſhall diſtribute their Bandes, and theHarbinger ofeuerie
Bande his ſeuerall Lodging ſo that the Armie ſhall ſpeede¬

IL iz
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65 STRATIOTICOsS.lyrſtronglyand commodiouſly be lodgedvithout confu¬ion orciſorder.And for this preſent Treatiſe beyng one¬y eit hmericel, theſe few Queſtions may ſuffice to guueſome light to the Ingemous Souldiour,to ſearch furtherhloW
this Art may ſtand him in ſtead, for exact ready diſpatch
in his Militarie Actionse e, e eeeCertaine Queſtions Arithmetic

concerningthe Office ofthe Maſten orte Otdman de
1555 Falconof three inches Bullet Weigh coPounde, !demaundehow much 2 Canon of eight inches will 9
weighs thatis able to receiue his proportional chargetothat Falcon. 5 5 .

This Quellion by the ſimple Rule ol Proportion,cannot be anlwered, foꝛ as much as weight is peculiarlꝑ ap¬
pertaining neither to lines noꝛSuperficies, but onelpvn¬
ko Solide bodies. Seing ther foꝛe as it is by Euclid demon
Erate, and in my Pantometria 3 hauealready taught, thatSpheres,and all other like & vnifoꝛmebodies,be in Tripleldepꝛopoꝛtiðol their Diameters,you hall multiply eitherDiameter oz height of the Bullets Cubically, and with
chole Cubicallnumbers, woꝛke accoꝛding to theRule ol
Porportion, às by the Example enſuing moꝛe plapnelp
chall appeare. JV„ Example. 5 a

TheCubeokz is 27, the Cubeot8 ig 512. Nou by theMule ofpꝛopozttõ lazy peldeth512, what giueth500 fheweight ol the Falcon, the fourthProportional number a:
mounketh vnto 9481. The Cannon therefoꝛe thatſhali beableto carrieaPorportionall charge to the Falcon, ut 1haue 945 pounds olmetallbut byeaule cammonly112

5
ü f greater
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4 STRATIOTICOs. 6ereaker lot of perces arenot ſo maſſie ofmettall as indade they oughtto be, the Gunnershaue it loꝛ agenerall
UNunle, that in all perces abous ſixinchesol Bore, theꝝ muſt1 abałe ⁊ oł kheir oꝛdinariecharges.

ö 473014 The ſecond Queltion .Fa Falconetofthree inches tlie Bullet, require three
pound of Powder for his charge, Idemaunde how nruchof like Powder will charge a Cannon of eight inches

In this as in the foꝛmer, the Rule ol Proportion plain¬
8 lxvled faplethbut woꝛking with the Numbers relultingbp cCubicall Multiplication,the Quotient will ſhelo thedieſired waight of Powder. 116 730% g:
Valse sd: 90 dan na den ie B dumm an

Jmultiplie512 theCubeof 8 by z the charge ottheFal.
con, thereariſeth 1536,which J diuideby 275 the Cubeol

zthe Diameterol the alcõsBullet,ſohaue i in the Quo¬tient 59 : ſomanꝝ poundot Powder is p; due chargeor
vour Cannon,but if b the Mule laſttaught,vou nnde thattheCannonhath not his pꝛopoꝛtionallmaile af mettall,

vou mapaccoꝛding to thevſuall Rule otGunners , abate
25 lo will there remaine 42 Pounds,and ſomelvhatmoꝛedfPoder foʒ your Canonscharge. 152In this loꝛt by the Charge of any one perce oł Ordi¬
nanceknalvone, vou maꝑſindeout the certaine Charge ot

The ehird Queſtiomn,
Eta Falcon that carrieth poynt blenclee 150 paſe; at vt

moſt randon range ge paſes; I demaunde hoyw fare
2 Culuering athisutinoſtrandonxxill cach, thatatpoynt
blancke, or leuell rangetli aße paſe. 52700 II 2044
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70 STRATIOTIcos. 1
cannot here, but note the grolle errour ok Girolamo .RuſcelliNouareſe,who in hisBoke entituled Militia No- *

derna, intreating ofgreat Oꝛdinance , ſuppoſeth, that in 8

f
8

de

all ſoꝛtes olPerces, the ditterenceot their vtmoſt Ranges, .chould be in pꝛopoꝛtion anſwerable to the waight ol their f
Bullets , and chargesoPouder,and thereupondeliueretha be
Rule by Multiplication and Diuiſion(the btmoſt Rangeot 5 f
anpone perce knowen)to knde the ſame in all other. 11

Inthe lame Chapter alſo, he publiſheth another Er⸗ 1
:

rour, ſuppoſing that in one, and the lellelame perce of Or⸗ 5dinance diſcharged with ſeuerall charges oꝛ quantities ob
one kind ol Pouder, that the rangesor the Bullets ſhould1
alway be Proportional to the quãtities of their charges,

10vz waight o the Pouderwherewith they are charged. 54In both theſecales, the diuerſitieol the ranges is com
/ 4pounded of ſundzyProportions, as in a peculiar Creatiſe

loꝛ that purpoſe3 will declare, and can not by the Rule ol

Proportion onelp be diſcauered.But in this Queſtion,the
Rule of Proportion pꝛetiſelꝝ ſerueth, bycauſethe Point⸗ 6blanckeand Vtmoſt ranges in all Peces whatſoeuer are
in derdeProportional.Amultiplie therefoꝛe250, by 1300, 1
there arileth 32 5ooo, which diuided by 50, veldeth foz the
lourth pꝛopoztionall2166 f, ſo many Paces ſhall the Cul.
uerme reach at his vtmoſt Randon. a

And thus by obſeruations vſed in one Pœce, by thi
Art of Pꝛopoꝛtion, àaman may diſcouer the koꝛce ot al
olhelzn e ng tin J e e ee

ie

Othermatters in the office ofthe Maſter
Fthe Artillerie to be conſſderedl.

Imiglit here adioyne many ino Qaeſtiont, touching
the waight; quantitie,and number of Bouder, Shot; and
ſundrie ſortes ofOrdlinancè to bè vſed at à Batterie:ho
to mount all ſortes ofPeeces, to ſtrike any markeat.8 n,



f S RAT IOTICOS. 71din the number ofCarriages, ofLadles, Rammers, Scou¬
ers. Waddes, Tampions,Cartages ,Matches, Barrels, or
aſtes ofPowder &c. Alſo, the numberofGunners, Aſſi¬
antes, Pioners, Smithes, Carpenters, and other Arrifi¬
re, to attendon tlie Artillerie, what number of Horſes
ad Oxen to drawe them, the waight of all ſortes of
eeces, the charges of them, their Wheeles and Car¬
ages. Of thoſe and many other things to the officeof the
aſter of the Ordinauce appertaining, as well for the

Feld and Camp, Tomne or Forte, as alſo for ſeruice on the
geas,I might propone an infinite number of Queſtions

Arubmmeticall : but hauing in a peculiar Treatiſe ofArlere preparedto handleat large all theſe, and many moreExperimentsofgreatOrdinance, Ileaue further in thisplace to wade in that Office. f

CH AP. XIII.
Queſtions Arithmeticall, concerning

the Office of the Treaſurer, and Auditor , the
Maſter oftheVictuals,and Captaineof the Pioners.

Theefit Question.
If oo pounde be able to paye ooo Souldiers for

ine weekes, I demaunde how much treaſure will ſuffice
o pay zoo Souldiers for a yeare.
This Queſtion, as it ſtandethvpona double tonſidera¬
lan of men and time,lo is it allo to be double wꝛought by
he Rule of Proportion , ſaping thus, it 000 ſouldiers
eguire ooo, what will 30000foꝛ like time require.By

ultiplication and Diuiſion 3 ſind thefourth Proportio¬
all 102000 Poundes. Th agayne J ſap,ifnine TAceks
equire 1oꝛo00 Pounds, ohat ſhal 52 NMcckes, foꝛ ſo ma¬
Nlekes are there in a peare. The fourth Proportio¬

ö N
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nallis, 589333 Poundesand a Poble, lo much Treaſure

ö

will pay 30000, Souldiers foꝛ à peare.
Theſecond Queltion.

Admit there be ofa Praye or Bootie taken3ooPo
ſterling to be diſtributed to a Bande of 10. footemen,
whereim thereis 20 Souldiers wanting of a Bande cõplet:
I demaunde how much the Captaine and euery ſeueral
Officer and Souldier of the Bande ſhould haue for theit

part or ſhareratablymade according to true auncientDil.
cipline Militare?

This Queſtion , albeit it ſeme facile and eaſie, vet is i
not pollible foꝛ the belt Auditor in Englãd by Counters
to finde outoꝛ ſet downe their ſhares oꝛ parts exactly,a
by Arithmeticke it may be dene: But foꝛ Reſolution
this Queſtion, it is firſt neceſſarie to know the Pꝛince
Liſt oꝛ Nate ot᷑papes foꝛ ſuch àa complet Wand Journal
oꝛ Annuall:And foꝛ becauſe there are 20 Souldiersin de¬

kect,pe ſhall krom the Totall ok the Journall charge, a/
bate 20 Souldiers pape and twentiedead papes moꝛze 0
be checked in reſpec᷑ ol that delect, the Remaineis the

Journall charge oz due olthat Wand: This Nemaine pe

hall reſerue foꝛ the Diul ſor generall. Then multiplietu'
Journall pay of the Captains, Officer oꝛ Souldier!who
chare ve deſire to know)bythe0Poundes ſkerling d.
uiũble among the Band, and the pꝛoductdiuided bp the

foꝛmer relerued Diuiſor generall, diſcouerethin the quo/
tient and his appendant kraction the true part exactly lo

that ofkicer oꝛ Souldier due,as bythe operations enſuing
better ſhall be conceiued.

Example.irt 3 ſet down theLiſt of a foote Band of 150 Soll
diers ſigned and eſtabliched in the gouernement ol the
Earle ofLeiceſter, às enſueth.

The

er
r

a
„
0

8
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The lournall Rates of a Bande

ofio footemen complete.

The Captaine.
0
The Lieutenant.
The Enſigne.
Two Sergeants.
Two Dꝛummers.
(One Surgeon.

Totall Officers. 15 —— 6

L
135. Souldiers and 15 dead:50 —0
papes at 8 B.per diem le pe.

*

Che umme Totall othe 7
0 0

2
wholeBand complet. 5 5 — 5 — 5

This 5 E, 8,6 U, reloluedinto pẽcemaketh 1386pence,
krom which J abate 176 pence foꝛ 20 ſouldiers, and dead
papes defect zc. checked, the Nemaine being 1210d, is the
true Journall charge ot that band checkedby the truediſci¬
pline olMulters,and this 1210 is my Diuiſor general.

Thendoe J multiple foꝛ the Captaines poꝛtion 6a,
reducedinto pence by zoo, the ſumme to be diſtributed,
the pꝛodutt diuided by 270 the Diuiſor generall yeldethin
the quotient 17 k,which redutedin toynemaketh/ k,
175 Hol a peny. 5

Like boile foꝛ a pꝛiuate ſouldiers pay Imultiplie 8. by
zoo. and the pꝛoductbeing 2400 J diuide by vo the Diui¬
ſor generall, ſo haue I in quotient : pounds, which redu¬
ted is 11,19 8,8 % pence. N

2 N 6
7
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And by like ſupputatiõ I finde theexact poꝛtiõs ofeue¬

rꝑ otherofficer,as here vnder isparticularly ſet dobone.
The Captaine . obiz dead payes diuiſible ec 25—.

Thepo- The Lientenant.——8—18—6 5
tions o: The Enſigne. 49375chares ol 9 A Hergeant. 2— 9.6 77

121
A Surgeon.2 — 19 —6
A Dumme. 219—6 52

A pꝛiuatSouldier.1 „
The Corporals ę Gentlemen ot the Band are to hauelike ſhare E poꝛtion to the Sergeantof a band: but the ouer¬plus aboue the pꝛiuate ſouldiersſhare,is to be allowed thedut of the dead papes, and the ouerplusot thoſedead payesat the Captaines diſcretion, accoꝛding ta theMilitareOꝛ¬dinances eſtabliſhed by the Earle ofLeiceſter, andStatesGenerall,as hereafter in the third boke olPilitare lalusand dueties moꝛe at large ſhalbedeclared.

4 The thirdAus ion.

121

It 1200 Quarter of Corne ſuffiſe 4000 Souldiers for 9Meelces, how much oughit to be prouided to ſerue 25 oSouldioursfor 40 Weekes.
Double woꝛking by the Golden Rule reſolueth thi¬Queltion euen as the foꝛmer. A ſay thereſeze, if4000Souldiours require 1200 Quarters of Vlheate, whatſhall 25000: working by the Rule of thꝛer J finde 500Nuarters Againe J if lap, nine Werkesne uar¬
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Quarkers , how much will40 werkes. The fourthPro¬
portionall reſulting by Multiplication and Diuiſion, is
233333·Iconclude theretoꝛe that to maintaine an Armyol
25000 Souldiers40. werkes, the maſterof the Victuals
mut pꝛouide 333335quarters of VAheate : in like ſoꝛt may
he foꝛetaſtfoꝛ all otherProuiſion.

The tlund Queltion.
Hgoo Pioners can in tennehoures caſt vp 300 rodde of

trench,Idemaundhow many labourers will be able with a
like trench in three houres, to intrench a Campeof23 oo
roddecompaſſe.

This Queſtion hath a farther ditficultie than the other
two laſt paſt, becauſe in the ſecond operation the Rule ol
Proportion mul he inuerſed,and wzoughtbackward,as
by the Example ſhall moze plainely appeare.

Example.
FirſtI lap,it 400 rodde of Trench require 500 ſouldi¬

ers, What ſhall 23 O o rodde. Herre accoꝛding to the plaine
Rule of the,4 multiplie the third by the ſecond,ſohaue 3ioo, which diuided by thefirſt, deliuereth in the Quo¬
tient 2825 Souldiers: then muſt J ſap foꝛ the lecond ope¬
ration, ik in tenne houres 2825 Souldiers be able to
diſcharge it, how many ſhall perfoꝛme the lame in ther
boures? ow if vou ſhould wozke by the Rule of Pro¬
portion direct , vou ſhould finde a leſſer number of ſouldi¬
ers, becauſe thꝛeꝛ houres is leſle than tenne houres, but
becauſe reaſon teacheth me, that the leller is the time
whereinthe Trench muſt be made, the moꝛe Labourers
dught to haue, Jmuſt inuerſe the operation , multiplying
io the firſt numberby 2825 the ſecond, and diuide by z the

M ii
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third number, ſo haue z in the Quotient46; ſo manie
Pioners muſt J baue to intrench that Campe in thzet
houres.
How/manie wayes the Rule ofProportion

direct, and inuerſed, ſerueth the tourne in
theſe forenamed Offices.

Thinkeit not necellarie in theſe matters to pꝛoponea¬
ny moe Queſtions, ſeing the ingenious Arithmetician

by conſideration of theſe may deuiſe infinite others, as
well in the Treaſurers Office to ſupputate the wærkelp,
monthly,and pearelp charge ol euerie Band ofHorſemen
oz Footemen, hobo different ſo euer their papesbe,as allo
the charge ol Ordinance, Powder, Cariages, and all other
loꝛtesol Munition,and Inttruments merte to follow any
Army.

The Maſter of the Pioners like wiſe, and Maſter ofthe
Victuals ſhall neuer be able without this Art to put rea¬
dil in execution the commandementsok their ſuperiour

Magiſtrates : and the moꝛe perfection they haue in thisScience,the moꝛs ſpœdily and with lelle ſtaggeringhall
they be able to diſcharge their duetie,and chal not neꝛde to
kely vpon the direction o any ſeruant oꝛ other hired per¬ſon,asmany dothat being appointed in Office, wher they
ſhould direck others, are fain firſt to hire ſome one oz other
ko direct themlelues.Oꝛelſe that woꝛſe is,following theirone vnckilfull bꝛaine, ſhame themſelues t ruinate their
Souldiers. To auoid therfoꝛe ſuch inconuenience,3 would
aduiſe euerp Gentleman that will addict himlelfe to the
wars, ko makethis Artfirſt familiar vnto him, the which
he ſhall finde not onely in this Campe and field ſeruicetto
enable him: but allo in matters ofFortificationit is ſo
requiite that it map by no meanes be ſpared: As in an
elpecial Treatiſe that q hauebegunofthole mattersJ wil
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makeapparant . And this woꝛk being merre Arithmetical ,
map notwell be inter laced, the lame crauing aid alſo ol
Inſtrumentsand Demonſtrations Geometricall.

Touching the Art of Algebrahow much
requiſitefor a Souldiour.

g His Art conſiſtingot inũnite barietie ofÆ.
quations in numbers Coſſical,&alſo of num¬bers Radicall, Rationalꝙ Irrationall, would

00 require a ſeueral Treatiſe ot great quantitie
ſufficiently to handle the ſame, but becauſe
Demonſtrations ot the moſt curious Coſſicall

Fquations, E like wiſe the exquiſite Operations in ſurde
numbers,are rather foꝛ exerciſe ol Inuẽtion fo ſheb per¬
feckion ol Science, than fo an neceſlitie to be vſed in mat¬
ters Politike,oꝛMechanical, haue here onelp bꝛieſly de¬
liuered ſo much therol,as in a Souldier map not be miſſed:
Sucha Souldier J lap,as ſhal in al Militarecauſes be able
toſwith his owne Eyes, heare with his owne Fares, and
diſcerne with his own Wits,E nat relemble luchas run w
others Legs, Ellie with others Wings: ſuch J meane, as it
euerp Bird ſhould pull herobne feather, like Elops Davy
might dance naked. Theſe are no curious Inuentions,but
plain. eaſie, requiſiteRules h here Ahaue deliuered: The
neceſlary vle ol thẽ in my other Treatiſe ok Artillery,Ar¬
chitecture, NauticalEM᷑ilitare,halmoze plainly appeare,
meaningneuertheleſſeGod ſparing like & Liberty frõ my
long troubles)to ſatilſiealſoh expectationot ſuch as lan
higher Gate/ wilnotſtop at tõmon Pꝛap:hauing in p lat¬
ter part ormyPatometriain diuers parts of my bok en¬
tituledAlæ ſeu Scalæ Mathematicæ , alredy deliuered ſun¬
dꝛyInuẽtions ᷑Demõſtrations,neuer pet diſcloſed by anp,
which ikpleale thẽ in p meane time, theymax perule. And
to luch as delight in matterſeruiceable koꝛ dState in tauſes
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Militare (the ſame being indeꝛde the Art and Profeſſion
anelg az chieteix conuenient foz the Nobilitie , and Gen¬
tlemen ol this land) J hope this Introduction ſhall not be
vnwelcome: meaning, as J ſe the ſamegratefully actep¬
tedherealter to impart the reſt, leauing at this time kar¬
ther to wade in the large Dea of Algebra and numbers
Coſſicall. f
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