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BRY Y ORE (The theorem of Gava]ier-i) il =

T.i'm Theorem. If batween the sume parallda any bwo piamﬁgwu are mmtnmd
and if in Ehem, any straight linex being drawen equidiaten? from the walma !Ju
included portions of any one of thess lines nra eqaol, tha plane fipures are also Spual
fa one another; and if between the same parailel plates any solid figures are con.
strrected, and if in them, ony planes bmﬂg&mmqmmtﬁm !htpmufklphuu
the ingluded plane figures out of gny one af!hphmwdrmmare equal, e aolid
figures are Rksunas ng'.‘l e one :zmﬂwr '

h5¢ﬁﬁmMLzﬂm$ﬁﬁﬁmﬁ%aL-fbffm$ﬁﬁmﬁhf@¥

TR HEERIZ G T Y AR BT b, ¥ Lf%miﬁﬁmlﬂa‘lﬁi_ﬁ
ih?ﬂﬁﬁEbﬁﬁAhEhhh%Lh&Eﬁ {mzam$ﬁmﬁmhw
iCHELYs, A, HISETETOOMEC 2 ﬂwﬁmmﬁﬂ%b LL, ®BLT®
mﬁﬁ&ﬁmmﬁu%@ﬁﬁammmeﬁﬁﬂtmmhtgmaﬁmtxwf
b, TLTEFOFARARPHOFMMEZES RSB LA ERSIC BN
R LVESIE, 02 onEMEE LIV E Ly,

s ek

" Tke Progy. mwmmﬁpmﬂmmxrﬁmg.:]haw
betwesn the same parallels P, RY; sod let DN, OO, e dmen pamaile]l to tha
sforeanid PQ, R¥; sud Jet the puvtlons, for exemple of DN, fncladed in the
Ggurem, xcculy JK, L3, be oqual to each.othey; snd sgein, in the line 0T, lsi
the poctions BF, G#H, taken togsther (for the Sgare ABD, for exmmple, tay ks
hollow within, acoording to the contoar of ¥, be Hkewise oquul to TV sod
led this happen in all tha other Linee squidistant from PG. T my that the fnire,
ABO, XY Z, sre squal ko wnch obher, :

Lat vither, then, of the two figures 4 B5C, T Y'Z be talen, for eawarple 48T
itwelf, with he portions of the parallels PG, RS soternsdasna with it, namely ths
yortiona PA, BE, snd 1ot it be suparpossd upon the other dgure XY'Z, but o
that the ¥nea FA, BB may fall upon 4G, 0F; then either the whols figure 480
vobriides with the whole Aguore TY5 {sed thas, siucs shay colnelde with aselt
ather thay are ogual), v not; yut lst there be some part which will coingide with

scae part, ay MO TTRY, pert of the figure LB, with X MO ¥ TAL, part of
the figure X ¥ 2.



It is manifest, moreover, if the supsrposition of the Bguree is eﬂ'eut-odmapqh
a way thot portions of the parolieh PQ, RS coterminows with our two Hgures
ara mutaally m'perpnaed that whatover streight Unes (included in the figares)
are i line rummn it Une; aa, for exampls, stines AP, GH l.rulnljna 'rlth TV,
B F'TH' in Ima with T'F}, for the distenoce of those linoe X F, QH from PG ie
aqua] 45 the distanse of TV from PY; whenos, no matbsr how many times: Pd
b plaged over AQ, at any place, E¥F, GF will slways rewain in line® with I'F,
winich in alesrly npparent not ouly fm'ﬁh‘il but for all other lines parsllel to PQ
in either Bgure.

Inthnm&whmplﬂﬂfmuﬁgm(uﬁﬂ?lonmddﬂufmaumyﬁthpnh
of the figure XY 2, and not with the whole, granting that the smperposition be
made by such 2 rele av'hae bean told, thy demonatwation will be as follows. For
sinoe when sny parallely are doawn to PQ, the portions of them, inchaded in the
figures, which wew in fine, will still remain in line eftor saperposition, snd more-
ovor incd they were by hvpotheais equuel hefore superpoeition, therefore, after
superposition the portivns included in the Sigures will Hkeswise he squnk-—as, for
axample, B*F, TH' taken together will be equal to ' F—theeefores, i 87 F, TH’
da not coineide with the whole of T'F, then, ons pert [of ons) coincdding with
soxse part [of the other), as TH' with TH' itself, 2'? will ba equsl to H'F,
LB’ being in the residnumy of she figare 450 which js rupacpoesd, sod 2'F in
the figore I ¥'Z upon which the other ia saperposed. In the same way we shall
show thiat 1o any Uine whatewer paralisl to P9, and included in the residumm of.
.the superposed figure 4BC (which may be LB Y T'F") corresponda an squal
straight e, in lins [with the furmer], which will be in the restduum of the fignre
X YZ on which ABC in sxpecposed; tharefore, tha puparposilion baing mads by
this rele, when anything of the miperposed Hgure ic laft over and doos ot fall
wpon, $he- flgure, i'hmmbetlmhmnethhgufﬂmathu&pmmmdn bo Jeft
“o¥er, end have nothing superposed cpon ik. '

8ince, mmr,tnuuhoft—hamdghtﬁmpm]lﬂhmmﬂmﬂludaim
tha restduuvs {or reaidus, for there may bs seversl reaidnal Sguren) of the amper-
poond figure ARY (or TBCT) there corresponds soother sbmighs line, in line
[with the flret] and tnoloded in the vesiduum (or residra) of the figurs T YE,
ik is manifest thab these renidnal fguren, or their agprepstes, are batwemn the
sarne parallals: mﬂu%mﬁul@mLﬂ'?TP*uh&mmm
DR, R3, likewine the restdual figure {or spgregsie of raldusl Bgures) of the
ﬁgum.'.[l"z (beeause it has the fusts ThAg, HO'Z) will be botweea the asme
pezallels DN, BS, For if it did mot extend both ways t0 the parallels DN, 28,
sl for exsmpls if i axtended np to LN, but not down o RS, ondy in far as OU,
then, to the straight Yinee inoladed In the fustum BB FfF". and porallel to PYQ,
there would not be found fn the residiym of the fgurs X 78 (or in the sggregate
‘of tha residua) other corresponding Tines ua has bess proved 5 bs unavoidshle.
Tharefore thess resjdun, or their aggregates, are batweon the same parallals; and
the portione of the lines permllal ot 29, RS, mdudmiﬂlm ate equal, 51 wa



have shown above; therefors the ceaithis are subject 1o the satbe vundition as
his been asaumed for A BT, XY Z; that ia, they are anaiogues.

S0 let the resldea be siow superpased, bot so thet the parallels XL, 07 may
f21l wpon the paraliels LA, Y8, snd the pacs V.B*Z of the fistem LE" VT
may eoinolds with the pars F8"Z of the frustum MO E; thon we shall show, 2a
ubieve, that an long as thern ia fovnd » residaum of ons, there will be found alzo
& residuum of the other, and thess residos, of sggregabed of residus, will be
found within the sane parallels. Let I'FZY'Q"F" bz a cesiduum helonging to
the fignre 4 BC; snd let M0"B*V, Thy, be resldus belonging to the Sgure X X'Z,
whose aggregata is batween the sama pamilain ax the cesidwen L'VEYE°F,
that is, betweon DN, RS. Il now we superpoes these roaidus aguin, bwt so thab
the parelicls betwesn which they lie be alwsys supsrposed rexpsctively, and thix
fs supposed to be done continually, unfil the whols figure £ BC aball have besn
zuperponed, T say the whale of it mue eoinelde with X ¥ 2; otherwiee I there
were any residnam of the figure X ¥ 2, upon which nothing ix sipsrposed, there
muldhﬂmmﬂ&nmufthuﬁgmmmmamthnnbm

, s ww have shown above t0 be unsvaidable; bub it Ix grantad that
the whul&ofdwiuwmdupmxrz wm:mmﬂp@uﬂ
pon sach other that there ara no residus of eliher, therefor they are ao super-
posert that they aolngide, tharefars the ﬁ;ﬂfﬂdﬂﬂ' X ¥ Z wreaquial to each other.

Now in the saem diagtan 1ot A B0, XT Z b any two dokid Bguioe constructed
© betwaen the sarws parllel planss PQ, RS; and 16t DV, OF b any planes dewwn
uqmdutant&nmthaphmupmmalqukmﬁﬁmihhhuﬁumﬂlmﬂuh
the same plans and that e induded in the solidsbe squnl 56 sech other slways;
ex JX rqual to LA, and BF, GF, taken topethelifor a wolld figure, for example
ABG, way be hollow in any way within, u.m@ggtuﬂmsmﬁnm!’jﬂ'g},aqml
to T'¥. I say thai thess solid Sgures nee equel dd:¢ach othee,

For if we superposs the solid A.BC, with the pertioar 4, BC of the plaves
PQ, RS, coterminane with ik, npem the solid X ¥2; in such » way that the plane
A ba an che plans P, and the plane RC en the jline BS, wo ahallahow (as wo
did above about the portions of the lines pariliskite PQ included in the plsne
figures 4 HC, X ¥ &) bhntﬁmﬁ;tmmutnﬂuim&mmﬁﬂnm&ﬁmgmihnlm
plane will also after superposition vemsin in the sains pline; and- therefore thus
ﬁtthaﬂgmhdn&admhmpmnd:ﬂ&m aqud-mﬂpm.] 0
Fg, &S,

Thmuﬂeuthamﬁndidmmmduﬁmmﬂhymmﬂnin the first
muperpostion, resldusl solide wﬂlmwnﬂ;ﬂnmﬁﬂm in either
golid, which will not be auperposed upou, outh obaer. Hinoe fox example the
figurey B' F*, TH" ure equaul to the Sgare TV, then whea sha covaxion Sgme TH'
is taken away, the vemaining Ggure &' F will be aqual to the rameiniog Sgure
", anﬂﬂﬂswﬂlhappanmmyphnnmmwmmﬂmnmm
solids A BC, X ¥ Z. Therefcrs whensver wehavsa vaatdunm of one sclid, ww shall
always bave » redduem of the obber also; mﬂ:ﬁmﬂhmﬂmt, scormiing to the
method applied in the former pu‘huf‘bhi! Propoeition in vhe oase of plans figuwes,
thatthe reaidus of the solids, or the agpregateds of costdus, will alwiys e betweeis
the same persilel places (sa the vewidos LB Y7 F, M(rZ, Thg are hebwnen the
same persllets DN, BS} end will be enslognas,

%



Now il these residua be superposed ugain, 30 that, the plane DL will be placed -
on the plane LN, and RY on Y8, and this is understood £o be done continually,
until 4 B¢, which is being superposed, ls entirely taken, the entire solid 4.8y
will finally coincide with-the entire solid X ¥ Z. For when the entire solid 4 B¢
is superposed npon X ¥ Z, unless they coincided there would be some residunm
of une, na of the solid XY Z, therefore also soms residuum of the solid X B (',
ar A BO, and this residuum would not be siperposed; which is absurd, for it ia
already esaumed that the entixe solid 4.BC is superposed on IY'Z. Thereforq
thera will not be any residuum in these solids; therefore they wili coincide;
therefore the solid fgures apoken of, ABC, XT 7, will be-equal to each other,

which was to be proved of them. . Struik, A Source Book in Malh
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AOEIC BT 2 2OEHERE ABC(ABC ORI FICh 2 < bbb d o)
S FHERH XYZ 2R UFT# PQ, RS DCEE, £0 PQ, RS KT
L DN, QU £51<, PQ. BSIELT, v oS- hans b
MEZEHICPBWTFOLRHEEIIZEEh 28 PREELWE6IIE, (FIXE,
DN.OUEELTEA L, { Y= h{ + 1={ )
YRAZE) IO 22OEEABC, XYZOEEEITNCE LWL D,

T, B ARC 2HEXYZ CEHRSDES LI I LR F LD, MR ARC
Z{RL W XYZ 2EFEEIC—-B3hiE, WMoEs R,

Ll BERE-R LSS, REC - Lok LTH R
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AT, #2 200EREEARGDHAEI AL, DEH, Bl LRYTIFY
W MCZ eha. E33 5L, HeokHEBELTWE S X g,
B 0 Shish o 84T, EIE ABC ofi b bl A LVIY'GHF”
YR XYZE @EL b EbEbk o84 MOB'V &£ The TH 3. & L. 2hbd
W0 bk oS HEBUYERSLELNDRLIE. TLT. Bt ABC 2
HEEREXYZETATENGhENIEF TR LT HLGIZ.EREABC X XYZ
BBk ENALS,

SFh, ABCABFIVZIERSbeEsh, FhaRFaobEA &bk
LI EE LR VL S ERBECTAEVW I EREhFANIOT, ThEIE—
L. ERABC »RAE KYZIEELIIEL {5,
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't?ﬂ 9b x& oa ﬂqmtgm esrousieate éd':hr 197 | xodwou
toit Pdowy ;.:hr dyoveng | Loy tad psyidep xuxip s
8w} R opalpy, Tog 8 loov ) Bx soi | xévvgov wig
. apalpag, kel § xviwr|dgog & Bioww wby {gov logy o |

peylovp xiule oy bv of) dowipe, | Ggog O laov ]
- figpdreq wiis dguiiges, fudlios vie sgulpes éoviv, |
hids Brapelroas xeve rgdmov tévde:

"Barw ydp Ty opuipe, & § uépwros | xomdep 6
ABIL A, diduecgor 8% ol | AT, B xpdg dgPdg &Ale-
Aeirg obt|am, Form 8t xdulos dv *f) dpaljpe mepl ded-
psrgov sy B Opdbs | meds tiv ABIA xénlow, xai

dnb | vod dpitel wixlov vavvov xvog dveys|yedepde

unpuq:ﬁv fyav th A ayjpsiov, xol Exfinbslons cig
bripaivelos advod zavwifada b xdwvos im|side &
fod I‘ sapd oy Pdow: | {oomions §) sveler dpBdy
zobgd | v AT xal didpevgog abpop § BEZ. | dud 8%
~zoil wixlov svodrov xvUdirdpos | dveysypépidwe &fove
fxov i | AT Toor, xlsvpel §t {ovwdey ot xvlly-|
Boov ul B4, ZH mt éxfefigdw | § [ A, xul xelobw
ated. oy § A®, xal | vorigda tvpde & I'8, ploov 6i
at|tod ) 4, xel fxPw wie wegdidnlos §|xdpgoven
wh BA § MN, teuvizn | §§ ol vov iy ABI'd
xixdov yave | vk K, @, vy §8- AT Sukpevgoy xavd o
Z, | vip. 8t AE etOsiov xaxd b IO, sy | 8t 4Z
Acsee %0 P, xal dxd vig MN | sb@alug dnimsdor dva-
ordrw | dpbdy xpds ey AT movjam i todl|re dv phv
vii . xvAivdpe topdy | Cxdxley, of Forw ngipﬁggg #
MN, | év gk ot ABTA opelogy | xdndov, o forey

didusrpog 4 EO, v} td ARZ ﬂd'wp xixilov, of
11



farar Ocdusrgog § JIP

xal el Loor darly vd | tmd TA, AL v@ dxb MZ;
ZIT' (on yog | A pv AT < IM, % 8b AZ v TZ
9 db | dnd I'4, 42 Toov dorly vd éxd AK, vov-|
wouy to axd KX, LI, ldov Hpa vd b|nd eiw MZ,
ZIT voig ond sdw EX, ZI1 | nel émel doviv, dig 9
['4 npog AZ, olivwg §) | ME mpbg TH, loy 8% . I'A
i A®, by &pe | § OA xpbg AZ, § ME mpbg X1,
vouvédss td and | MZ xgds b vxd MX, ZII vg &b
oxd MZ, | ZH loa édsly@y i dnd B, ZII" &e
dpe | § A9 xpos AL, vivwg o dxd MZ modg vd |
¢t BZ, ZII. &g 8 vh dxd MZ woby et | dnd KX,
Z11, olirwg vd dnd MN xgbs =d | drwd B0, ITP, b¢
ot vo dxd MN =odg o | dxd KO, IIP, olivwg & wi-
xhog & fv vg | xellvdop, ol Jidusrgog § MN, mpig |
(duporégovg voug wUxdgve viv v | by 7@ wdvp, of
didusvpos i TP, | xei vdv dy +f) opeleg, of lovw
did]pergos §§ KO dg dga § @A wovg AL, otheug | 6
wUxlog & dv 1 xvllvdpp wodbg cotg | xixdove thy a
tv 1 opodpg xal | thy dv 8 xowp. dvsl ovr, dg 4
G4 | xpde AX, olivwg aldeds & xdxlog & év | ogf x0-
livdgp witod uévov dupo|tfpoie toly xywiowg, dv
oy deps|vpor of BQ, ITP, pavsvsyfsigwr xel vs-]
Beiviv oftwg nl vo O, Bove éxnvipov | edrdy xdvrpov
slvar zoil Bdgovs td | @, {doppomidovor xerd vh A
onpei|ov. dpolwg 0% dsyBjoevae, xal kv Ei|ly dyx8f)
dv 1@ AL xugaldnloypdp|pp xepd viv EZ, xal drd
tije &|1Bslong dxlnedov dvasvals) doPov | xpde iy
AT, 6ve & pevdpevog xixdog dv | v uuﬂvﬁpp_lﬂuppo-'
nioer me|pl ©d A onpelov avvod pdvor dp|pordposs
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raiz xuxdois va cr | v off opelpr prvopsep wel v |
év ral xowp peveverdelor xel ve|Psioww fxl rod fp}wﬁ
wetd t0 & ofirmg, | Hevs Exardgov adrdr xdvepoy si-
ver | tod  fdgovs b 8. ovpxinew|ddveag oy rod
xulivdgov dmwd vav | npldvrov xixleov xel i dpad-]
pag xod tot xdwou loopgomduss | & xvlirdgog xepl vo
A onpuelov eb|tod pivay suvagporioows o | e opalpy
xol €@ xdvp pereve|yBelor xol cofetor dxl vod fuyod
xeta | T0 @, dove ixaripov avcdr xdvepov | sives vob
Pegovg ©o . éxsl oty ldogeoxel | v¢ signufve gregid
xavk b A on|psioy o0 wiv wyAlvdgov pévorrog
xepl ¥évroov |.rol Pdgous vd K, tie ) opulgug ol |
toil awvov gerevnveypivor, dg | aleyrat, xspl xévepov
fdgovs w0 8, | Favei, o5 | OA4 mgig AK, olitmg §
xvlww|fpos mpie v spelper xal tov xB|ver. dumle-
ole 82 © BA o AK' dundgloloy oo xel & xtliv-
doos cuvvep|pordpov iy t8 dpalpas xal vo¥ | xdwov,
attot 0} vov sdwvov rouwlalelov dovl vosly fpa x®-
vor ldot elol Su|al udvoig volg edrols xel dual opul-|
euig. xowvol doyetodacey e | xbvor sly doa xdwog
& &zov th | die vob ZEovog volpmvov v AEZ | leog
fwel veig slgmpévars duel | dpalpars, § P} xdveg, o
td dia | rob &Eovos tpiymvov v AEZ, Joog doviv |
dxtd xdvoig, v dove vh Suk tod | HEovog rplywver
w0 ABA, &1 vd | Sexdiw slvae vy EZ vijg BA. o}
fpue | dxvd xdvor ol slgmpévor laoc ale) | Jvel agal-
pats. tavpamiaoioy | Gou fovly § opeipe, fc pdyioros |
xvxlog & ABI'A, vat xdvon, ol xopulpy pdv dov
td A onpelov, fdowg | 8% & mapl Jiducrgoy viv B
xtt|xdog bgfttg dv xgug viv AT
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Ypfwioey &) St cdv B, J enpeiov by [t 4Z
napuilyloypdupe off | A napdddnlocal DB X, WI 8,
xal | vostaBa xvdivdgos, ot Bdaecs | pkv ol wsgl Byu-
pirgovs see DWW, XL wdulor, &Eav 02 § AT, éxsl l
ovr Sixldaedy éoviv & xiliwdgog, ol | dove w0 it wob
btovog magaidy|idypuppor v PO, vob xviivdpov, |
Cob fore ¥0 dud ol Bfovep meeedd|inddypeppov. vd
DA, atxde 3 ob|ros cpimlagimy forly voi mévev, |
o fote vo 8ie toir Efovog vplymwor | v AB A, bg
fv toly Zrorgelorg, ébefxindiov Hpa § wikwdpeg, ob
ot | to ded voU dbovog wepedindd|ypmppov b DR,
tod xdivou, ot | td did roi &fovog roiyevov vi 4B J. |
fdelydn Ok vod advob xwvev cevpaxixsin oboe -4
opaipr, fs pf|povds loniy xxlog § ABIA | fised-
Aog Hge & xvlivdpos viig | opafpes: Oxsp E3ee dag-
Sivet. |

Tovrov vaBemgupivov, didwe xd|oe dpuipw rﬂ{m—
xlasle Zovl o | ndwov vol fdoww plv Syoveog
vor | péyiovoy xdnlov, Gyos 03 fdov | off éx sob sfv-
toov tig dpaipeg, | § Svvose éydvevo, Gve xoeng opar-|
ers 0 imipdvere vevpanlaofe dodl | tod psylocov wi-
slov voy fv tff opat|oe Uxbigdes yép dv, wel ddne
xdg xuxdog | igog ot toeydvep H fdaw miy Fpoviw
iy tod xvdxloy mepupdpaar, {jog | 33 foov tff ix vob
xévrgov voi wvxlov, | xal didve xéloa ogalpe | log
bovi xor v e Pealow pdv Spov|wr ey dxi|pdviar
viig | spalpng, Uog | 8k (dov vff éx | cod xa'w;mu | viig
apuipag.

T l--'t ATRR Y
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Pnnrummn !

We can’ inmllgula by t-lm same method the prumﬂmﬂ l;hat

(1) Anywlernn (in rexpect of polid content) four timer thi cons wilh base squal
Mﬂ#ﬁlﬂﬁ&dfﬁﬂﬁhauﬂ&ﬁg&!emmﬂamﬁm fand

Réba @r!imfrrmdﬁbmnm@tanmtardaofmmnﬁhwhmd
Miﬁﬁtdm e L} times fhe sphere.

YUY TarA ACD be a-grost, tﬁmho! a sphers, sid AC, HD diametars st rl;hb
lmgles to ana anolher.
.- Leb.a Eivele be dravm about BB a2 diameter and in a ‘plane perpendicuter
. !;ur :ﬂ'.‘.md an Uhis circls agbase/lal » cone ba described with 4 ny vertex, - Ls!
the aurface of this cone be pradaced and hen. cnl by & plane through C parahel
to fts bass; the saotion will ba:s clrele an EF as dismster On Wl dfrcle ar base
let & cylinder be erscted: nﬁhh height, and mdi .'flﬂ' IJII:I pmtllma CA to H,
making AH equal to €A

Lt TH be regnrduduﬂw hnruflbalnmu. ﬁ hﬂnghnﬂdﬂhpﬂnh

 Draw sny atraight-Yine 3 ¥ [ the platiz of Lhe circle .-QBG'D aird parifial to
BP. Let MN meat Lhe cirelp in. 0, P, ilie dinmeter A€ in 8, a0, t!m sl.rmght
linma A, AFInQ, R rﬁpwtw;]yﬂlum AP,

Thmul;h MN draw s plane at t;hht;gglu o Al

thig plnne will et Lhe rylinder m;q—»c:rn:lu with. d"umsla‘r M:"o’ the mheru na
pircle with dixmeter 047, und the cone in a circle with dlumql.er QR.
- Now, E-II'H]F MS-AC and Qe 48,0 .
: Mﬂfﬁﬂ-.ﬂd .48 .........
-AQt . T
0S5,
And, since HAd =AC,
Fﬁl .IIE*I,'JA AY
L . =M5:850 .
M3 : M§-5Q .
- ME: (OS4+-8QY,
fram shave,
-M?*" {GP* QR
-r{mule,dm MN) : (virele, t!lsm GP
-i'nimla, tlinm QR.].



That i, '

HA :AS = [circle in cylinder) ; (mr;;le hg gphm+ rr.le in eane).
... Thereforg the circla bn. ﬂhq oyfnder, piaced whers it W, is in aquﬂihﬂl.mn
“'shout A, with lhe mn:lem {he sphera Logether with the eirals in tha cons, it
. L u L _ both the latter sircles are placwd
' S with their centren of gravity w4 H.

-Himflarly for Uka: thros corre-
" wponding seations mada by s plann
perperndiontnr to AC and puﬁhi
through suy other straight fine io
the plrlllulu;rum LF' purﬂld tu
EP.
. 1T wa dezl In ﬂnmny with
all the saks of thres virtlesin wﬁmh
vianes perpendienlsr to AC ait the
- “eylinder, the mphere and the cone,
and whish makes up thoee solida re-
apestively, it foflovws thal the oxlin-
der, in the place where it i, will
4 J hhoqnﬂlbﬁumww(.iwﬂh
: ' the re aml thar tony hgulhek
wberl bo'l.l'l nre u‘llced ml:.h thetr mtns of !umﬂ. H,
Therefore, since K is the centre of gravity of the cylinder,

H4 ;: AK = (cplinder) : (splera+oona AEF'_]

But WA =24K; |

therelgre nﬁm:ler = Hophered-cone 4 EFY. S '
Now cylinder » 3{cone AEFY; ' [Bucl. xn. 10}

therslore oone AEF o !{aphurul ' '

But, sinze EF =28D, '

pone AEF-BIWM A8DY; -

therefore sphere = 4{rone A BD).
(2t Through 8, B draw VEW, XDV paraliel to AC;

" and imegine a cytinder whinl'l har .alf,‘ fnr sxia and the ciroles on ¥X, WV a2
cﬁlmzwfm Tor bases.

Tlmn 7 pylinder Vi’s![crllnder Y .

. =f{eone ABD) fEucl. xn, 10]
w §{upharn}, frove ahave,
' q.4.0.

"Frone Lhis thaorem, to the effcct Vhat = sphere i four times as groal oy the
come with a graat circle of the sphere »p brse and with height equal Lo ths
radius of the sphers, ¥ congsived tha notlon that tha serface of any sphora is
four times as grest ag a groat circls in it; for, judging from Uhe Feal that sny
circle is equel to » triangle with base equal to the gircumfarenes and halght
equnl Lo the mdius of the cirele, 1 apprehended that, in liks menner, any sphere
ks squal to 8 cone with base uqual to the suriacs of the sphare and height squal

Lo the radins.”
TGREAT BOOKEL OF THE
WESTERN wWoRLD, )
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LT AT.
WA AK=_ ¢+ =& M+

INEY, M a7y =2 (M a5z HER
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DED.

Hﬁ (agzy = =@

AT,
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Lo TDE@H S,
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