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EXPLANATION OF THE TABLES*

TABLE 1. FIVE-ILACE COMMON J.-'Uli.\Hl'l'Ill?-lS 0F
NUMDBER= FROM L Ter L4k

1. Puwersaf 10, Camabler the following talibe of valves of powers of 10z

(TR | Popray & Coapruy Capvsy J7
1 a 1 [ = |1
e = | 1 i =|a
) 14 = LY bo-2 = | B
T I T | e | = | e
iw = | Lk : o | = L
1 £ HLULELL e = 'r I'l'rllﬂl
T T fry-# =_t o
1 = I.I-IHHKHH lHI i3 ::_r_ Il:'l;.l.l.'rl'ﬂl'l._ =
_.Jll'"_ = ||FIH:F'H:H"'IIH| _Ii_P_' = "=- | N
k¥ =3 _J.EII-IIIIH}IJH'II.HP = .]1]'_" i |_= |. I'H'Il'l;'ll'l HHEII,

Thie alibi may e asod for moltiplying or dividiee powers of 1 by
weiies of the rules B80T o J0Y = B0s48 1 L 0 = Toe-4 Tloes, o ualtiply
TiWsE by WMEAMEE, bl the exponentol 19D eolume A espposite T by the
exponent if M oppoaite BELGEN 3 b B = B ol ool For Bl nmber @
cofimn B opppsialte T0F, de TR IKHL DI, Siiablocly 10060 060 2 Gied = L0,
gigre b+ [(—4) =1,

Tar bl g bl 1,000,000 by 1001, Broan Uhie expotioust of W opposite 1000 000
subtrnet the expemont o 10 oppeagies 100 ; =3 = 4 : and ok for the
wmlier appaito U8, e Weied  Slinitaely 008 o 1000 i = (0o,
simem — i — h=— 0 T fead the 41l poswer of 1040, multply the sspooend
of Wl oppokite 100 by 82 8 o ¢ = & il beok for tlsi momlser oppoesite 107,
for. BOGGRHLEHEL,  [aEewi=e {00113 = QHRENL, Binee 3 x [ — 3% =— 0
T fimel ther sl piat of L iHERR L, d1vide tie expeaent of 1 opposits
L O CHR b dE e i =8, and look for the pomber opgosiee 105

* This Esplansilon, wibllan Le seanmpeny tho Heeplose tables, may ke oeod alao for the
Toarpilese (ebles Ly ouiltlng the bl dgaed In spok expmple oo mannmr obriogs Bu e
{rachir,

¥
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2. Commen Logarithms.  The expanent of 10 in any row of eolumn A4
i= called the mommpon lngarithas * of the onmlber opposite o colono 8
this fog =1, log 1 =2, kg IHW =8, et gl =1 log. 1 =—=1;
e dll == 2, log AW =L e, dn genemd, i WF =, s ealied che
Framagan fogaritbm of m, aml is deieted Dy fag a

3. Fundamental Principles. Logarithine ane weisl in reducing ths
Tibor of performing o serles of opemadons of moaltiplleadon, divisdon,
nleing o poword, extmctlos pos, s above | Abey bave oo necessary
eonngetlon with wrbsopemetey, sluco all the operntions could be perforoeed
without tlem ¢ bol they nee o grend laboresaving devies in arithmetiond
ernpniations.  They do wst spply o nddition and sebtractiow,

The princigies of their npMication are stated ns follows

L T bagrvithoy of @ prodduct 15 pgual to the avsa of Bhe logarithma of
the fertors s logab = lag e 4 log . This follows [com e ok that 5E
LF = g aml 105 = &, TS —a o In briel: o malidpdy. odd ingorithins,

IL e Dogarithm of o fractéon /0 egrei fe the diffrreece obiloioed by
srlitracting the loparithm of the dennminmar from e Togerdtha of he
wumrrator s dog fafbi=Tge = kg b, Tor, If 100 =a and WE =5, then
1=t = o b, Do brlef e do aifeide, subireef baparithis,

L The logoritbo of v pooeee ie oqieel fo Ben fogarith of the. Rapse
s iiplied ey phe rprnend of dhe porer s bg o =0 log a. This follows
Fraen the et clat iF 100 = &, tlwn 10% = ot

IV,  The tapuritho af @ vool oy 0 gumber fe fowad by Sieiding the npa-
Fifhm wf fhe nenlere .hg- the frader of Hhe o ! log Q-':.: = |log |l|||.".|'|, This
fallows fromm the faot Vhat i 108 = o, then 107 = o7/ = 3.

Corollary of Il Ths Fagrefthon of Be recfprocel of o nnaded i8 e
unagntive af the Jomarfihm of fhe yomber: log {1/e) =— loga, sloea

bng | =1Ib,

4 Characteristic and Mantissa [t ls shown In nlgebre that every
read positive nomber bos o peal comman Togarithm, and that i ool &
are ouy Lwve resl pesitive numbers sich thot @ <0 5, then bga < laz i
HMejther zeoo nor Loy oegative onmber has & weal logaeithin,

A jnspection of the follawing ahle, which is o reatatement of & pac

o 1| o | 1o | LOOdE | TOMMH) LU | TIAHMRERE | RO

lga | 0 | 1 | 2 | & ' 5 [ T

& Cumineis baclfling are exeimaili of (e Trise 185 oller srstems o lgrarkihma hare
Vg dMuraiit i 195 Naqherkin baarthns (e Taklke Y1 10 have & bass degstul by
4, an [Failnoul munbes ahoss veler B approxiinstedy 209s When B s beossidry do exdl
aktention to the taee, the expmeessm hipp o ol mees sommon garthm of @ | bigs o will
mewn Ube Xuplerian loguritkes, oic. | bul 1o Chis Bk Tog o depdstes e ankess weherwisn
vajiily slobid,



§4 COMMOUN LOUARITHMS vii

of the tahle of & 1, p..¥, Showe thnt

the Ipgnritlim of svery nember bebwesn 1 and 140 is o peoper fraction,

the lognrithom of every aumbor letween 10 amd 100 k= 1 < o fredon,

the Lycarithm of every pumber Bevween 100 aad 1000 8 2 4 o Eraction ;
et o, 1B evident thian the logsrlilon of every number (e o
pxaot power of 0% caialatd of 3 whele nunber 4= & Thiien (esially
writish ns a l.lui:'llu.'.'il]. The ok nuiobey i= sallsl e characteristic;
the decimal B Suled e mantizsss. ‘e chavacteristic of e bezarithn
of any nuwher greadet than T miy be detemmioml as follivws =

Rrue L. The elargrberintic of goy awaler grender than o e one Boax
fher the namber of digits Swefere Dhe desfnad polse

The following talde, whish ia taken from § 1, poov, sbows thae

@ | LODGMGL | 0T | 0a] |0 | e | on | 1
lga | —17 — & | =% = e =2 0

the Ioguritlan of every numbor between 1 ail 1k — 1 4 & lraction,

the logmrithu of erery munber bivween 07 g0 (0 B — ¥ 4 & foetlon,

thie legnorithion of every mumlber betwoen )01 and A1 8 — 8+ & Qraction g
il w0 L

Thizs the charastedistic of every namlsr bovween 0and 115 8 negative
whole nwmber ;) there s a goeal practbeal ddvancas however, i oongice.
ing, to wrile thewe charasierbatle: ag follown; =1 = 8= ), =2 mE= 10,
wm o= T oom I Etee B the bogartilam of W la e 1o THTE, bul ilig
slymihl be ywritden RTE071 = 10 pisd <lmikadly For pll oo bers logs than 1.

Rewe 11, The characterdaile af o wrbicr fewe Bian T ia fonnd by subs
travEing from & the guaber of ofjders Detereen the docimed podnd dad ke
Mrat sigmidvant ffegft, orpd weiling = J0 after the reenil

Thuns, the chnrscieristie of log 515 iz 2 by Wole I ehe charaoieristio of
Qo Hd 50s L by (1) of logE A% B 0Ly {1y of Lo 505 18 4= 10 Ly {11} ;
of by 0815 is B 110 1 {11,

An important conseiquence of what precedes is the fodbowing :

To moye tlee decimnl peiot in o givens sumber one plaee to the elght s
couivalent to adding ome unit to its logarithm, beonuse this ls equivalend
Lo multiplying the given nober by M Liliewisze, Lo move the decimal
parink one ploce to the left i= sgnivalent o subtrciing ose unlt feoa dis
fognrithm, 1lepce, moving the decimml poind asy nwmber of plases: o
tlee Fight oo left dnes not clinnge the mantisa bat ooy the chamalerizgic.®

Thus, KHE, 5545, 5845, 08585, SRS ol have the anmse mantissa,

* hnpotker ruby For fmilee V8o eharacteebile, Baked om Uhs property, T ofes useful:
of e deeimal podut were Jost sfier the Gret lgnldestd Howes, die chavacteristio wosghl he
weru; start ad ghi= pednt amd coumt Ehe diplts pesssl erer dothe et e right by thy aciits]
diecima] puint 5t pwmbor sheained (= the characteristin, rpoagl fer slen | U SlFn 18 Dégs-
Ut 1F Lo oogrveiiianl wad Go th Jefy, peslilive |1 s movemeid was Lo ke FighL
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& Wse of the Tabls, Te wee Ingarithms in eonpriotion we nesl o
Luble mreangesl =0 54 W enable gs oe Dol with s littde efEort and Gne as
prasible, the Legarbibims of given nimboets ood, vice versa, to fed mombers
whett thelr lomrithms are known.  Shee the chameteristicas mny 1a
foukml by nenns of Boles [and 1, po i, only mantisas aee given.  This
B done 1o Table T, Most of the nsmlers in this inhle are ireationnd, sl
tnatak e paprescnied in tho decimal sysiean by appenximintons. A (fre-
|||a¢e table 15 one which gives the vidues correct B fne places of dechnnls,

Pesirew 1. To dud the Fagerithw of @ gioen nenafer.. First, deoe-
miine the clmracteristie, then look fo the talde for the montiss,

T el the mantima in the ide when the given noumber (neglecting
#loe depimeal pobint) eonsiale of foor, or e digits (oxeliive of siphers at
the Beginning orf ermld), lock i e eolmon mackesl 5 for tee Oest e
digits aml seloos the eolnmn bendal by tha foneth dbziic the mantiss
will be Eained at the [ntersectbon of thia rew spd ds column. Fhins o
il thie bogarltlio of V2, akacrre fivst { Bale 1) thit thé chameteriatin
is 4. To flod dbe mantis=a, i astemtion oo the dimits T#E0G; find 720 k0
calumn N, sl oppesiio it in column &ois the doslred manibsa, (8576
Lemee bz VHRA = 4.8367040E  The montissm of EAS 2 foand opposiio
TRE o el 6 el ds BOASE | Beace log (RS = §RLM — 10,

B, luterpolation. If tleere azo mow thinn Toor siguiikcant figres bn tho
given muember, s manigssa is ot printedl in e oable; bt it can be
fonud approhmutaly iy assnming el the mantisn varkes a8 tha nomler
wariee In Wi sopll interral nob tnbolated @ while this sssmmoption &= not
sirletly correct, it 1s safficicatly neoorate Tor ase with this mhile,

Thins, fo find the omrithoe of 72050 we obeerve thnt log THEHF = LEATIR
anil thint Tog 700600 = 4 BV Heqeee o chapee af 10 10 th nlmler cnuses
& chnmge of S0 I Che maniisss ¢ owe Sesinwe Uwerelore tlsat o obinge of
4 in the oooder Wl esamy, approginately, o change of 4 o DOHE
= A Clpopping the abnh place) b the manstkan; aml we wele
Toug 72064 = 48070 + MHAE = 45670

The difforence betwesn iwo seecessivo values prineed in the table ia
cilleal o tabolar differcoce {GHHHRL above),  The propertlomnl port of
liks illfemynes ga Lo added o orn of e talodnr valois is calll gl cor-
tecilon |:.1l ARG alioye ), anel i foned by moadeiplying the tulminr diferenon
I::r thie n]r[n'n.]_:-r'i..'l.ll: [raciion (.0, above), ‘These proportions! mrs o
Aty wrilten withaud dhe zepon, and ore prinded ot the fglil-hand side
of pachk page, O b waed Wikh meital maldplacatiogs ssem pneertain

Krampie 1. Finid the leadldon of SGESAT Sppedile 128 momlome 4 Eusl 0T
e tahuglar oo b 30 (oorss lnespislp ) T BT s givon i Dee msrcds ad 975 1WA -
revilnn addedl giria G010 8 13 mianiEsas of NPT L bedeas b KEAT e 51T < ek

Errsple 2 Frul the begarithm of L0885 dfpposiie 120 o eelmmn 6 fml 885506 5
talinlme Aiffrponee 90 A1 w8 Bgiven b dbe margin ae 195 thile carmieibin skl glyes
A p Uk inabille s bl 1, 55EET T bt Bl L S0 = (5 D50,



