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, o c in rticChi: , 
r,1 e 

, t 

.4o 

b~g!nning otthc thlrto9nth 8J.?d tho end of th 

teentb century.• Tho main problem of algebra at this t 

tato 

y matnamat~c~an8 wor.e tr110g to r1na explicit radio 

ublc apd quartl'o e-quatl0 

no or 'tho moat; Gpec't8oUJ.ar mathEmatical 

or tho sut -
or tillS sanera.l CUbl.C anatne pcner 

6
• 

In 1540 the Italian matheD.QtlcilL"1 Zuanne de Tonini 

1 proposed tho fallor-ins problem to CarclalU 7 "D1vid 

into tbreo pnrt:s Duch that the" shall bel 

ol-ortion and th-
6. " It Is SWiuzested° that, the three 'Parta bo no 

( orR: , 
( 

yl 

, ~. 18. 

75m!th, E,E. ~. p. 46.. 
, . ~•• p. 33 • 



or
)-;­

11 -, - 233_
 



7
 

1 00 h 

,
 

• 





Conkwrirh1: 

pero ~ 

x2 to +- X ... r : n:x .. 

or 

(J .10) x--.. -.- x·... r = 
.- ~-

oo~s or caUat~on ().1) may now'be ro 

iona ()_ 9) and ().10) 

tely.l 

. ].2. Dccartes' method 2!. solut1on. Decartes' m.etho 

onlY after the ouartlc OQuatlon (3.2) 

i.ta second term. It ,is then in tho to 

(3.11) y4 to QYZ to rv • 8 =o. 
1s sett1n~ x :easl~v, done bV •y - ___

( ).15) gt = J 

o 

(3.16) to =Q .. rJ., 

: Ginn 



(.3. :: r/u, 
1 

(3.21)	 ]'2 - ey~.. It • o. 

t should be notod that In one or the quacirat1.c 

ctors e'1 waa lr:troducoo'and in tine oliner -eYe Tho reason 

or ~~a 1s that thero was no term involving ,3 in equation 
. -

(3.11) which was resolvod' into ~adratlc factors. 



ttene 

ee td 

uarti 

the thi 

11 

_____ ion. Vieta's solution ot th 

general aeprAftaA~romov 

3.3. 

b 

quartic can b 

(3.23	 = - p
 

%2'12 ...
 to h 'neml)ers 0 quntlon ().22) ~lve 

he aquatio 

_ (~2 .. x 2 _(3.23) .. ... a) •• 
val ot o memoer or 

Ion (3.23) i rtect condition tor tbi• 

8 that 

().24) y6 -r y2 =qrq ... p2.
 

quatlon (3.24) i cub!
 lue 0 b 

t ed in (3. 23) • olution(3.24). 

o quartic (3.2	 omoleted by ractln 

qu	 roots.)
 

____ vi on. LaJtr
.l. a'
 

thod is depenaont on c
 e 

only thr distinct lu utat in the 

t -'our posBibl ~~ueral quartic may 

itt 

().25) ;3 ... bx2 .. c% • • 0 li 
00 2. %~. %4· 

Jr.'ves, ~. ill.• pp. 224-22..... 



(3.26) Pl = (xl I. %2 -	 x3 - x4)2. 

(3.27)	 P2 =(xl '~~x3 - %2 _~)2, 

3.28) p~ = (xl ~ ~4 - %2 - X3)2. 

The	 3JmIlletrlc combination
 

2
(3.29) p, ~ P2 • P3 • 3a - vu, 

().30) p,p~ ~ PlP) • P2P3 = 3&4 - 16 a2b ~ 16ac ~ 16b~ - 64d, 

(3.31)	 P1PZPJ =(a3 - 4ab • 8e) 2 • 

Y bo tound from the resolvent 

(3.32)	 p3 - (3a2 • 8b) ~ (3a~ - 16a2b • 16ae ~ 16b2 - 64d) P 

- (a~ - 4ab ~ 80)2 =o. 
o	 1'1• "'2· -3' 

quat3.0n 

(3.33 1 .. ::S:2 4- %3 • ~ • -a., 
( 3.)4) 1 .. x2 - %3 - %4 =l!Pl ' 
(3.35) 1 - .&2 '"	 %3 ,- %4 = --vP'2 ' 
(3.36) 1 - ~ - ~3 .. %4 =-rP; , 
henoe 

(3.3 4%1 = -a ~	 lfPl .. lfP2 ~ vP3 ' 
( 3.38) = -A Y'Pl - 1J'P2 - vP3 '• 

(3.39) = -8. -	 l!Pl --rJP;: - 1fP3" ,to 

(3.40) ~ = -a -	~ - 7fP; ~ yPJ . 



....-.­

o II !lClO.J: o.I1Dnl)s • • 

• 

t 
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(4.) &1 =­

1s applied and is 'essentla~y the same formula as (4.1). 

It more accuracy is desired 8PDly formul 

(4.4) ~2 = ..L' \' 

racY 1's desired the same proceaur 

(4• .3 ) and (4.41 Is followod. 1 

lied to transcendontal-
11 as al~ebralc equat..Luua• 

• 2. Approximation ~ Series Reversion. Seri 

version is essentially that if given 8 series roprosent 

tion or the val'iable y in terms of tho Indepondent variabl 

x, 

2(4.5) y = x (1 - a,x - 8 2X - aJx3 - .•• ), 

G-. s, S being the circle of converBence, Y beint? 11r:titod 

to a ragion T which contains the orgln, obtain the seri 

represontntion of the variablo x in terms or J. 

(4. f,) x =y (1 + b1y ~ bzy2 l~ b3y3 ~ ••• ), 

ogother with the oonditions under which such 

vall..... 

n series reversion en approximation of a root must 

it must be closo to the orgin. Ir z 

n Qpprox~ate root from t(z) = 0 and it is not c 

o the orp.in, th~n it 1s necossary to make the substitutl0 

0_ _.."001:_ ........
 

j)p. sa • 
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(4.7 .. =x • h 

lue 1m o n the transformed 

(4.8)	 g(x} =r(x r h) =0, 

1 =z, - h, near tho or~iu. 

By	 expanding oquation (4.8) 1 t OeC01:le 

n(4·9) o =g(x) = 80 • .1x .. 8zX2 • 8 nX ..... . 
18 expansion ma1 be done by Taylor's ~neo~ __, 

hetio d1vislon, "''''UWloOL4a. vu..."' ...·vw, u.u.......... " ...... a. ....... V.Ll~-Q.
 

(4.9) is then r6dllced to the f 

(4.5) '1 =x (1 - 61 x - a2x~ - &3x3 - ••• ), 

r 

(4.10) '1 = 6 0 / 

(4.11)	 81 =-ci.l/cl" 

ton (4.5) is then expressed 

(4.6) -- .. 01" ... u2 .. °3,,3 ..... I , 

(4.12) : ~1'b1 

(4·13) b~ = 2a12 .. -2' 

(4.14) b~ =5a1
3 5&1 &2 -3' 

<4·15)	 b4 = 148 14 .. 21 af B2 • 3a~ ,. 6n,-a.. to .4 
-an	 

t Jn 1
 
4.16) bn = 1 [ d - ( 1 x = o.
iiT	 dxn - 1 ?\iT 





s 

• 

(5.4) h =. b - )a2/8, 

(5.5) k : e - :lb/~ ..... IU, 

? ... 
L5.6) m = d 

5.3. 
one. zero, or a 

positive 000 and k 1 

in oquation (5.) 

t ato tlon 

other th one, th 

u'tlo 

hen h i o 

( 5.1) = Yh t 



, 

h 

;: -,6.&. _ = _..., 

.~. 

p = --"";'-=-JA 

.. 'DZ -

form t .. -t1 ( 5.8) d (5.1)) and In th 

Ir to 

) 0, 

001'·n = • 





• (Z) = 
:". '014 = .. 

,rOClt th1 

1 =T .... ..,u --r , 

- v'6 cos (! l' 12"" J,--:r 3 

z... -- l!6 cos (t • 2400 ) ~_ 

q~nl to01 

os = 1154 

1nlckson, 19 , • C1t. .. 81.. 
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th 

1 

)2 

co 

2 

to a 

d t1l18 

o 

that q mer 

'1 apply1.ng th 

nY'rea~ root 

, 
real roots 0 

!hieall,. in 

n rea.uc 

Is positi 

q. 

1 roo 

( 

In the fIrst or 

tive or oosltI 

o 

!i thC3r 

ccomp 

(27 p2 

In ./:"" ( 

hen - 1"6 7 V'6---r:­ z 7 -
6 • 

lied It can 

nd down tho F( z) 

tloD 1 

·0 distinct ret11.. root 

- 2 a3 ,. 8 

L:---v1> 

+ n2. 

¢ 1 

/lJ. 1e n 

r 

1 

ral quart! 

y be helptul 

is ma'V b 

•. 
• 

a 

ov 

s int 

/9-v6 

formal 

torm It 

a, if 

t 

(z) =3 

conditlon th 

Therotor... , 

L 

The above lnro 

It th 

th 

'Zl ~ : 4( 12 

L = - 9 P 

It 4 L 0 thero 

.ppons when 

nd, 

iher 

on th 

quadr 

Is Dogetive and 

o ~ 

nonu. 

5.1 and 5.~. 

(5.22 

(5.23) 

tollow! 

n :: 1 or n = -1. 

penslCy, ~. ill., p. 92. 
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25 
It L1 7 0 there are no real root 8 it n = 

n = -1 and L L- O. 

4. 7 0 thero aro tour distinct real roots if 

n = -1 and L 7 0:_ 

t ~ 7 o arld 01ther n .z. 0 or LbO tbore are no 

real roo+: a 3 

Jnickson, 1922, ~. clu., 0-81. 





hundredths from .00 to 1.00. z~l 
'-" 

one-hunQr&d~b 01099 to double roots and tlve-hundPedt 

ls&where from -1.35 to 1.20. The range ot q is -4.000 L q 

~ .2148 at no spocll'lc intervala. 

There are 1n addition to the tablos disoussed abo 

thor tables corresponding to n equal to -1, 0, and 1 tor 

s or p equal to 2, 6, Qb~ 10 and a table tor z, s~, and .
4-. ~hose tables are de8!~ed 4S ~!des for equations not 

y the otber tables. ThOl' tv!ll be discussod 1n 

Chapter VIII under special vrobl 



q	 z, z~	 ii) 

.75 
- •• 05 

.55 
-.c.5 

.60	 .70 
.69 

• vB 
.67 
.6t. 
.6 

-.]0
-.35 

-1.00 
-.40 

!"pta ~om ~abl 



10 7.1. In the Oquation z~ ; z2 •• 20z + .1126 =0 

~ue of n 1s -1, P = .20, and Q = .1126. From t 

iven abovo two roots may be read eul'oct~J 

they are z3 ~ .62 and ~4 = .68. However. zl,and z2
 

found by intel'DOlatlon.
 

1 

[ .097 ] _1.0)J.0156 
.1126 .103 .05 

.,-00 -1.00 

..~8j6 .x or .05 (0156) =103I:-~ 

- . ..., ....75 
thoretor~ zl =-~.05 + .008 =-1.0 

q z2 

[ .109 J -'ZJ J
.0036 
% .05:~:6 .033 

-.]0 , 

.00)6 ~:I or 330x =1..80

.033 .0 

% :: .00 

therofore z2 =-.25 - .00$ = -.26. 

tion four real roo ch 

"' :: -1.04. Zz =-.26, = .62, and : .6....,. 



3 

ple 7.2. In tho'lequation z4 - z2 ... 20z to _ 200 = 0, 

the valuo ot n is -1, p =.20, and q =,_200. -Using t 

portion ot tho table. givon abC?vo again; .it con be 

hiD eauatlon'l haG only two real roots, Zl = -1.00 and b 
-",. -.-

7.3. ,Spocial easas in tindi.rw z. It should bo noted 

tananr~ re~ueeQ oqua~1on9 

u:rf'~ce for tl:).o solution ot all 

Ii' the va~U(lS or n, p, ana q ,(,10 bayon, 

of the tableD. anothor catho,," muot bo amployed. 

ion will be disoussed in Ohapter VIII 

• 

pola~1o~ ror va~u 

or Z When the'valuo of p Is between two valaes 11 

the tablv. 





lc 8.2. Given'tho equation zij ~ .90 z - 5.008 =v. 

It may ~o aeen by table '~i that the doolred q 1s hayon 

or this table: how(Jver. upon exam1n11U2: this tabl 

1t 80~O that ~1 shou~d'bo be~eGD -1.50 and -1.60 and u2 

1.30 and 1.40. Wh611 -1.60 18 8uboti tutod for z.l 1n 

1a (6.)), q =-5.1~ nnd 1s lar~er than t~u ~uo~.o~ ~.
 

heretore, sUbstituting -1.55 £or zl' q =~.377. u
 



Zl 

[ e60 J -05j%\ .
4 .64 10 

• ,0 -.72 J 
z~ 

4.60 ][ -0 .'] ~ 01
-64 10 

.70 -. ]6 





tabl •, con"", hat 0 r d1nR- t roo p 

tabl nou""'­

hird, th ot t1 nn th 001;8 ,n t 

be n t\70 lues 1n tabl •, 1 t, tho c n 

p r • 

1v 
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.) 1 = 
d ftA+,~<t 1 to -1. , 



III 

loh 

.od, 

, 

,o 

ot 

in formu1 

on' 

val 

'" .,53z - .151 = 0 

ignIflcant 

10s8 to -1.25. 

h 1s 1.13. 

be used 

UG ot the first 

oro quickly 

lUG ot B. t 

o 

lUs 0 

(4·4) . 

Orcu.1.B 

• J) , 

the same proceClur 

a ..I."UU .Ut.t 10n should 

, 

d t 

o 

tor ~2' 

t 

1 

aquatio. 

to nor 

ul 

1 

to 

ti 

tlrot nnd th 

ore laborious tnan 

in 

-'2 - ~1 

.1 

10, and 1s equal to .15. 
----­ -rr.~-~~vlon ~ w _ 

2 
InQ: t 

of "'1 

he value of 

to.r t 

,pIe 9.2. 

• 

thod i 

.u 

, It nor 

that 

t~. 

-1. 

1s u... 
rend. directl 

9.3. 

37 

(n) = (-1.35)LI­ - (-1.35)2:t" .55(-1.35) - .757 : -.000494 

tfc\ =4(-1.3,5)3 - 2(-1.3,5) •• ,55 =-6.,59150 

1 =-1.35 - }:iv~~~~A, =-1.35007 

tindln_ 

tlv 

o 

y De atlPlleC1: u 

Is -1.35007:7. 

If 8 2 would haVft 

pp11cab1e, 

to t1nd the first approxlmat 

It should 

it interpolatIon were u 

(4.3), bu 

(4. 





x 

(4·11) a1 =-e1+1/g 1 

the above data, tOrJ1u1n (4.5) bec 

- ( 1 8. 1286 ~. ~6 2 1 J)
- y .. 7.560116" x to. 60116 x ~ 7.560116 x 

r 

.003217 :,x(l .. 1.075195 x,. .57671 x2 ....1323 x3 ) 

Usi -
(4.6) ~ =y(l .. b1y ~ b2y2 .. b~1~ ..... ) 

(4.12) b l :. ell 

(4·13) b2 
2=2a1 r «;&2 ' 

(4.14) b":J : 581 1!' ;>a1~ .. Q,'1' 

(4·15) b4 : 14d.~ .. 2lata2 ,. 3a~ .. 081113 .. &4' 

.00)217 [.1. ,. 75195 (.003217) .21888199 (.003217)2 : to to

)3J9.S47~.34 ( .. 032 

and 

=.00 

alue In t'oroula (4.7/, Is found 

to eaual 1.0932282 

n -

lu1a (4.6) 

(4.16) 

b 

I !n the Boug oot the s1 

roccduro n , ut no 1nt olatlo ould 





or t10n.ion6.2. 

bul olution or i tic uation, 

~.l) ,. ,. 2 .. ex ,. -- , 
the 1'0110 t r SURK8St • 





Th ovo procedure 1 Y th 

exm:npl • 

1. in 1 th6 real roots ot th 

~ .J - 2 _ lOT ~ 3 =O~ 

n tiOD a· = 2" =-LZ, c.: -10, and d =3­

u fo a 

(5.2) x = 

(5.4) h =b - 3a2/8, 

(5.5) k =c - ab/2 .. a3/.." 

(5.6) t:1 =d - ac/4 a2b/16 - 384/256, 

, La cu.&u. 1U cu.'v ... ound to 









OtllrtPeO 

t = ~ 

• 

o. 

o 

: V 

.I·~jQmr\t1 

-( 

t"­

.. ) 
_ 1: 
-

t 

L
 









.~-=-.",=-

--_.--=-----­

5 
1.3. Sun~estiona ~or further study. ~hig t hasin nne 

only with algebraic oquations, of t 
__ a . . . _. 

• The wri t ~r has no 

ttemoted to explore the possihilities of applyin 

thod tor flndi~ all roots, both real 

t is also suggested that a tabular 

ble if s:-'plled to Quart1c eQuatlon 

Ith lma~lnarY and complex coettlcienta. 
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n=-l p=.OO 

q Z, Z:;> z3 z4 

-),994 -1.60 ~~ ~ 1.60 
-3.370 -1.55 'It 1.55 
-2.812 -1• .50 .. *it 1.~0
-2.318 -1.45 ~ -n- 1. 5 
-1.882 -1.40 41- oD 1.40 
-1.499 -1.35 1.35* . *;-1.166 -1.30 I.) -0 1.30 
- .879 -1.25 " 

-Ito 1.25 
• 63i -1.20 * 41- 1.20.. 

...42 -1. IS 
~. 

1.15 . * * ;.. .254 -1.10 1.'* * .113 -1.05 0 1.05*.000 -1.00 .00 .00 1.0 
.0001 -.01 .01 
.0004 -.02 .02 
.OOOZ -.oa .oa.001 -.0 .0 
.0025 -.05 .0$ 
.010 -.10 .10 
.022 -.15 .15 
.038 ··.20 .20 
.059 -.25 .25 
.082 -.30 .30 
.088 - .95 .9 
.107 -.35 .35 
.134 -.40 ·40 
.154 - .90 .9 
.161 --45 ·45
.188 -.50 .5 
.200 - .85 .85 
.211 -.55 • .55 
.230 -.80 -.60 .60 .8 
.21JlL -.65 .65 

- .75 -.66 .66 .75
.6..-.67 

.74- •75 
• ~V'"' -.68 .68 
.2489 - .73 .73 
.2494 -.69 .69 
.2497 - .72 .72 
.2499 -.70 .70 
.250 - .71 -.71 .71 .71 

-
no root 





§ 

.8 

.70 

.69 

.68 

.67 

.66 

.65 

... 

• 

.",,0 

• ::.>5 

.£J.5 

•50 .7$ 

-.10 

- .. 20 

-.2 

Zl z2 

-·.0 

: 177 -.35 
.200 -1.00
.214 -.40 
.251 -.45 
.218 - .95 
.288 -.50 
.321 -.55 
.334 - .90 
.350 -.6 
.,310 -.85 
.374 -.65 
.384 .... 82 
.385 -.68 
.381 -.69 
.388 - .81 
.390 - .80 -.70 
.392 -.71 
~393 -. 79. -
.3931 -.12 
.3942 - .18 
.3949 -.7 
.3954 - .77 
.3957 -.7 
.3959 - .76 
.3961 - .75 -.7> 

1. 50 • OSh ,.. uO 
1. 

...·40 

1.35 

1.30 

1.2_ 

.20 
1.1$ 

1.10 

1.05 
1.00 

.95 

.90 

.1 

.2 

*' 

-!'. 

* 

* 

* .10 .10 
.11 

.01 
- .14 

• ",6 ' 
.05 .1 

.16 
.04 • 
.03 
.0 
.01 .20 
.0 

.09 
.12 

.v8 

-.05 
.. 30 

-1.55 

-·.45 
-L.40 

-1.35 

-1.30 

-.10 
o -* 1.55 .037 

-1.60 ~ * .052 -.15 

-1.25 

-1.50 

TADLE I 
w 

=-1 p=.20 

;; 

- . 
- .uO 
- .00$ 
- .004 
- .00 

.000 

.009 

.012 

.022 

- .394 -1.20 
- .323 
.... 200 
- .191 -1.15 
..... 102 
- .034 -1.10 
- .0 
- .01010 
~ .0100 
- .0099 
- .0098 
... • 0096 
- .0094 
- .009 
- .008 
- .00 
- .008 

- . 



I 
u. 

n:-l p=.30 

q zl z2 z3 z4 q zl %2 z) z4 --
.75 

-1.60 :8aS 
'0~5

oG­ ~ 

1.50 
• 0 

<l­ ~ -.10 .7 
-1.55 -a­ flo .0460 .55 

1~45 .0464 
.5 

.67 
...1,,50 ~ * .0473 

1·40 .04h9 .66 
~ 

.35 .04 ) ,,57
-1.45 ~ ~} .0490 .65 

1.30 .0492 .5 
-1.40 {} .0498 

, 
.64-no 

1.25 .O~9~ .5' 
-1.35 ~ ~ .0 0 , 

.60 .63 
1.20 .050 .. 61 .6 

-1.30 * ~. .on -.1$ 
1.15 .07 -1.10 
1.10 .098 -.20 .(!o' • -t+ 

-1.25 *' * .134 
, 

-.25 *' -:­
1.05 .172 -.3 

0­ 1.00 .202 " -1.05 -!to * -1.20 * ~ .212 -.~.95 '025~ -. 
.90 .29 -.45 

-1.15 * § .300 -1.00 
.65 .338 -.50 

.16 .16 .)73 - .95 

.15 .376 -.55 
.11 . .410 -.60 

·14 ·424 - .90 ~. ~, it 

.18 ·439 - . - .. 65 
•13 .4~5 - .. 

.19 •4597 - .oq. 9 os: 
.12 .4599 -.70 ~ . * .20 .4633 - .83 * ' * .11 .4663 "­ .82 
.10 .4686 - .81 

.25 .4697 . -.7h ~ .. ~} 

.05 ·4702 .­ •& 
- • V.l.V .80 .4711 -.75 

.)0 .4716 -'I7 
.00 .4720 ' -.76 

·as . .h722 - .78' 
.'-I~ • 0 .4724 - .77 -.77 "lI' -i.t 

.017 -.05 



7 
TA~LE I 

v 

=-1 plll.li.O 

'4 q :2:1 ~2 z) z4- . 

1.60 -.0~6 .65 
1.55 -.012 .50
1.50 -.0116 .51 

-1.60 {So ~ -.0107 .52 
1.45 -.0104 .61 

-1.55 ~. ~ -.0100 .53 
1·40 -.0096 - .60 

~1.50 * it -.0094 ·54
1.35 -.0091 .59 

-1.45 '* * -.0090 .55 
.30 -.0088 • .58

• 1.25 -.0087 ~ .56 
-1.1.1.0 .go tao -.00866 .57 · $'

1.20 .000 .00 * * -1.35 .g­ il' .022 -.05 ~ it 

* "I­ 1.15 .035 -1.15 .0 .. 
.10 •050 -. 

-1.30 * -0 •082 -.15 
.05 .118 -.20 It '*1.00 .159 ,-.25 

-1.25 * * .186 ..1.10 .a­ * 
- .c,'1' * * .95 .202 -.30 * * - .206 -0 * .90 .247 -.35 ~ * - .154 -1.20 on- oft. .294 -.11.0 '* -Go 

- ·140 * 0­ .85 .307 -1.05 
- .090 -a­ * .80 .388 -.50 
- .0~4 *' * .75 ·400 -1. 
- .0 194 .22 .22 .431 -.55 * - .04190 .23 .468 - .9.. 
- .0418 .21 .~70 -.60 
- .0417 .24 • 03 . -.65 
- .04~6 .20 •25 .514 ~ .90 
- .04l4 .5299 -.70 
- ·°412 .19 .537~ -.72 
- .0410 .. 26 .540 - .85' 
- .04°6 .18 .~O9 -.73 
- ·°4°4 .27 .5437 - .84 -.7 
- .0399 .17 .5461 , . -. 
- .0397 .28 •54bJ. - .83 
- .0391 .16 .$480 -. 
- .0390 .29 •5483 """ .82 * 

.,. 
.15 .)0 .,549i -.77 * oft 

.35 .549 - .• 8 
.10 .70 .5502 -.78 

·40 aSsai - .8 
.45 .551 - .79 -.79 

.05 
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-:l.A.D.L.&J.:I I 
,0 

=-1 p:.53 

1. 
-1.60 .a­ ~ -. 

1.45 
1.40 -.OM .10 * * -1•. 55 Go * -.0 .0,5 ~ *1.35 .000 .00 * * 

* oil' 1.30 .002 -1.20 -0 '* -1.1&.5 ~ * .029 -.0 
1.25 .065 -.10 ito * ~.20 .101 -.15 * -·-40 ~ * :~ 

-.20 '* .15 -1.15 
- • u~ I ~ ~ 1.10 .191 -.25 

-1.35 it n­ .241 -.30 
1.05 .293 '--'­ -, -.35 -u­ * 

.00 .329 -1.10 
- ·~l ~ -1.30 -0 * .346 ,-.40 * * - .lil 0­ ~ .95 .400 -.45 .g­ oD­

.~O .44.4 -1.05 
• 5 .452 -.5 

- .':;J"O -1.25 * § .502 -.55 
.80 .530 -1.00 
.75 .~8 -.60 " 
.70 ., 8 -.65 
.65 .5.92 - .95 

- .vuo W' ~.. .60 .621 -.70 
~ .081 .~ .~ .55 .~1 - .. 9 
- .07801 .3, .35 • 36 . -. 
- .07800 .3 .. 36 .6468 -.76 * - .07795 .3A .6482 l.... •• 86 * .... 0779 .33 .3 .6A95 -. 
- .0777 .32 .39 •6510 ,- .85 
- .0776 .40 .6516 -. 
- .071~ --41 .50 •6529 - .84 
- .017 .31 .6533 ,-.79 
- .. 0773 .42 .6$42 - .83 
- •. 0772 .43 .4A .6544 -.8 
- .0771 .30 ·44 .4 .6549 - . 
- .0770 .45 .li? • 6511.93 - .81 -.81 {} 

- .07698 .46 
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TABLE J:h 

--1 p.-. 

--­ ...........­ ~ 

zl z2 z3 z4 q 2 1 z2 ZJ z4 

1.50 -.08148 .1\.4 .4
-1.60 * 0 -.0814 .34 {} *' 1. 
-1,55 00­ * 1·40 --.VlV • 

•20 
.35 -~°tz .15 

-1.50 'I} .foto -.0 .10 ~ * .30 -.025 . .05 * * 1.25 .000 .0 
-1.u5 0ft­ '§­ .014 -1.20 

1.20 .029 -.05 
-1.40 ~. * .064 -.10 ~. * 

.15 .103 -.1 
- .~u ~ "W" 1.10 .146 -.20 ~ * - ·I70 -1.35 oU­ -!:. .194 -1.15 
- . eO * * 1.05 .201 -.2 

1.00 
:~ 

" . -.30 ~ of: 

- .L+05 -1.)0 * -:1­ -.35 
- .42 0 0 .95 .)40 -1.10 
- .122 * tl ·90 .. 350 -.40 

.85 .404 -.45 
- .• 25 * it 

:h~ -1.0 
.80 -.50 
.15 .508 -.55 

- .~o "" Go .70 .5~ -1.00 
.65 .5 -.60 
.60 .59 -.65 
.55 .601 - .95 * .51 .628 -.10 
.50 .~~o .... 90 
.4A 

.6 11 -.75 
.4 .6595 - .85 
·41 .6544 -.7 

.38 .38 .6572 -.7A.37 .6594 . - .. 7 
.3c) •6612 -.7 

.36 .40 .46 .6613 - .84 
'.hl .6624 -.80 
.42 • .6625 - .8)

.35­ •45 .6630 -.81 
..... 82 -.82 4'}.­ -

no root 



61 

TABLE Ii 

n:ll_-1. '0-.55 

q zl Z2 q 2:1 z2 

-.3.6.38 1.50 . -.08.3 - .3. 
-3.u6 1.45 -.079 .2 
-).114 -1.60 i -.071 .20 
-2.652 1.40 -.065 .15 
-2.517 -1.55 • -.045 .10 
-2.~ 1.35 --.025 .05 
-1~9 B , -1.50 .000 . .00 
-1.881 1.30 .026 -1.20 
-1.566 1.25 .030 -.05 
-~.~21 -1.45 .065 -.10 
-1.294 1.20 .10i -.15 
-1.112 -1.40 . ·14 . -.20 
-1_.059 1.15 .196 -.25 
- .859 1.10 .206 -1.1 
... 757 -1.35 .247 -.3 
- ~691 1.0.5 .230 -.35 
- .550 1.00 .351 -1.10

51 -1.)0 .~54 -·40
35 .95 • 09 -·45 

- .,,41 .60 .462 -.50 
7 • .5 .464 -1.05 

- .~10 .80 .513 -.55 
- .191 -1.25 •.550 -1.00 
-.166 .75 .560 -.60 
- .135 .70 .601 -.6 
- .114 .65 .610 - .95 
- .010 .60 ..' .6~5 ' -.70 
- .092 , · .55 .6 9 - .90 
- .088 .50 .6586 -·7_ 
- .0860 .45 .6620 -.16 
... .0859 .44 .6649 -.77 
- .0858 .43 .6656 - . 
- .08572 .42 .. 66~2 -.7 
- ,.08566 .• 41 . .66 0 - .85 
- .00560 .40 .6691 . -.79 
.. •08553 .39 .6691 - . 
- .06555 .,38 •670i -.80 
- .0853 .37 .670 . - .83 
- .0852 .36 .6111 -.81 
- .0850 .35 .6713 - .82 -.82 



TABLE I j
 

n=-l '0-.60
 

q qZ2 Z1 Z21 

-.).712
-3.188 1:h~ 

-.050 
-.028 

.10 

.05 
-3.034 
-2.722 
-2.440 
....2_.309 

-·.55 

-1.60 

1. __ 

.40 
.• 000 
.032 
.070 
•086 -1.20 

.. 

.00 

-. 

-.. 
- .9 
- .743 
- .689 
~ .60 
- .J--.82 
- .3 
- .310 
- .250 
- .204 

-1.-946
-1__ 912 
-1.6 
-1.
-1.j54 
-, .117 

-1.35 

-1.30 

-1.50 

-1.45 

~-1.40 

1.)0 

1.25 
1 .. 20 
1.].5 

1.10 
1.05 

1.00 
.95 
.90
.85 
.80 
.75 

.112 

.1~8 

.209 

.26 

.263 

.31 

.3

.406 

.431 

.~88 

./17

.541 

.590 

.600 

.634 

.658 

-1.10 

-1.15 

-1.05 

-1.00 

- .95 

-.~5
-.50 
-.;>5
-.6 

-.65 

-.1 
-.20 
-.25 
-.)0 

-.35 -.u.o 

- .170 
- .146 
- .130 
- .129 -1.25 

:zo 
.60 

.670 

.694 

.69 

.699 

... 90 

- .69 

-.70 

-.75 
- .119 
- .11 

.55

.50 
.70 
.703 - .88 

-.76 
-.7 

- .109 
- .106 
- .103 
- .09­
- .• 091 

·45
·40
.35 
.30
.25 

.706 

.709 

.710 

.7116 

.7117 

- .8 
- .86 
- .85 

-.84 

-.7 
-.79 
-.80 
-.81 

- .082 .2 .71228 . -.82 
- .068 .15 .712)2 -.83 -.83 



,LE I 
-.II[ 

--I p-.70 

zl z2 

-
-1.70 

.50 
-.08)
-.060 

.15 

.10 
-1.65 -.033 .05 

-1.60 
~.:4.5 .... 004 

.000 
-1.25 

.00 
1.40 
1.35 

'.037 
,.080 

-.05 
-.10 

-1.55 .127 -.15 
1.30 .178 -.20 

...1.50 .206 -1.20 
1.25 .234 -. 

•20 .292 -.30 

- .U4-U 
- .700 

-1.45 

-~.40 

1.15 
.10 

1.05 
1.00 

.352 
.. 318 
.4~ 
'.~7• 16 
.538 

-~.15 

-1.10 

~.35 

-. 
-.45 

-.50 
- .571- .,55i 
- ·47 
- .395 
- .330 
- ;279 
- .256 
- .211 
- .190 
- .lX4 
- .1 3 
- .1a 
- ·14 
- .138 

-1.35 

-1.30 

.95 

·Ao 
.. 5 
.80 
.75 

•6.5 
.60 
.5$ 
.50 
'.45 
·40 
.35 

.596 

.622 
-.650 
,.699 
.700 
.740 
.753 
.711 
.78~
.78 
.190 
.791 
.793 
.794 

-L05 

-1.00 

- .9. 

- .90 
- .89 

- .88 
- .87 

-.55 

- •.60
-.65 
-.70 

-.15 
-.78 
-.~9 
-. 0 

-.81 
-.82 

- .128 .30 .1946. -.86 
- .116 .2$ .7953 -.83 
- .102 .20 '. 7957 - .64 -.84 
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LE I 

n=-1 

q q 
1 z 

-1~"'0 -.v70 .1 
.50 .... 038 .05
.45 .000 .00 

-.05-~.65 
-.10.t.·4°

-1.60 -1.25 
1.35 -.15

_.211.30 
-1.55 -.25 

1.25 -.30 
-1.20-1.50 

1.20 -.35 
1.15 -.

-1.15-1.45 
1.05 -.~5
~.OO -.5 

-l.hO -1.10 -.55.9 
.85 -.6 

- •• 05-1.35 
• ",0 -.65 

-1.00.75 
.70
.65 • :: 75 
.60 - .95
.55 

- .'YO-50
.45 -. . . - .u9 

-.u3.3- . .30 - .8 - . .25 - .87 
- .126 -1.30 -.- . .20 • -.8 

- .u6 -.86- .09 .15 



5 

--1 p=.90 

q z 

-3.932 -1.70 
-).623 

-1. 

-1.60 

-1.55 
-1.50 

-1.11.5 

-1.40 

-1.35 

1.1.L5 

1.4' 
1.35 

.",,0

.25 

.20 
1.15 
1.10 
1.05 

1.00 
.95
 
•90 

•us. 
.80 
.75
 
.70
.65 
,,60
•55
.So 

.• 45
.40
 
.35.;0

.25 
.20 
.15 
.11 
.0 
.00 

-1.30 

-1.2 

--.20 

- I .IS 

-1• 

-1.05 

-1.00 

- .9 - .
 
;. .9 

- .92 
- .91 
- .90 

- .89 

- .uB 
- .B7 

-.c5 ' 
-.3
-.35
 
-.".0 
-.h$ 

-.5 
.. 5 

~.oO -. 
-.70 

-.75 

-.uO 

- .• 01 
-.82 
-.8 
-.8.
-,.85 
-.86 

-.87 
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2 

-.83 

-.~
-.85 
-.86 
-.87 

-.88 

-.65 

-.70
-.75 
-.8 

-.55 
-.60 

.0_ 

.00 
-.05 
-.10 

-.15 
-.20 
-.25 
- • .,,0
-.35
-.ho 
-.q5 
-.~o 

1 

~ .9 
- .91 

- .90 
- .89 
- .88 

-1.20 

-1.10 

-1.0 

-1.15 

-1.00 

- .9.5 
- .94 
- .93 

-1.25 

-1.30 

q 

-.048 
.000 
.052 
lOll 

. ­

.30 

.371 

.3

.4

.5_

.56 
• bl1 
.688 
.7 
.761 
.830 
.846 
.89 
.937 
.950 
.• 996 
.00 

1.030 
.0)6 

1·°43
1·°41.047 

.048 
1.05 
1.052 

053 
1..054 
L05~.68 
1.05470 

.70 

.6 

.60 
lOSS
.5 
.l~5
.40 
.3.5 

• 

2 

.15 

.10 

n=-l p-l.. OO 

TABLE I 

1.40 

1.35 
30 

.25 

.20 

1_.15 
1.10 

.0.5 
1.00 

.95 

.90 

.85 

.. 80 

1 

-1. 

-1.35 

-1.40 

...1.45 

-·.-.50 

-1.60 

-1.7 

1.6$ 

q 

- . 
- . 

- .. 

- . 
- . 
- . 

- . 

- . 

,­
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TABLE I o 

n=-l p~2.0 

1 ~2 q zl "'2 

-1.80 .188 -1.50 
1.20 .210 -.1.0 

.10 .~38 -. 
-1.70 • 82 -. 

1.00 • 918 -1·40 
.90 .93~ -.llO 
.80 1.18 .-. 
.70 1.L~30 -.60 

-1.3 
-.1 

-1.60 1.766 -1.2 
-.80 

-t.l0 -. 
- .... .1.'1') • .l.V G..vvv -1.00 -1.00 



6 

TABLE I 
.P 

=-1 p.6.00 

q zl z2 q zl Zl2 .. 
-

-2.]0 

-2.20 
1.00 

1.852 
1.978 
3.188 

-1.9 
~ -3 

- .5 
·90 
.80 

3.542 
3.830 

-1.8 
- .60 

-2.10 

.70 

.60 

.50 

·40 

4.4,0
~.7 a

.030
5-56i5.60 

-1.70 

-1.60 

- .70 

~ ~80 
- . 

.)0 

.20 
6.000 
6.188 -1.50 

-1.0 

.10 6.346 -1.10 
":2.00 .00 6.518 -1.40 

-.10 6.566 -1.20 
.... 20 6.71h -1.30 -1.30 



9 



--

7 

,LE II 
11 

=0 -0:.10 

.~ 

.2111 
- ,,190 
- .170 
- .147 

Zl 

-1.40 
-1.35 

-1.• )0 

-1.25 
- I .20 

-1.15 
-1.10 
-1.05 

-1.00 

.95 

- .90 

- .8$ 

- .60 

- .75 

- .70 

z2 

1.1~0 

1.3S 

1.30 

1.25 

1.20 

i.15 
1..10 

.05 
1.00
.95 
.90 

Be'. / 

.80 

.75 
70

.65 

.60 

.55 

q 

.... 114 
-.112 
-.086 
-,,°70 
-.066 
-.o~o.,. 
-.0 
-.037 
-.022 
-.016 
-.012 
-.010 
,-.00.5 
... 000 
.004 
.005 
.O~ .. 01 
.019 
.0197 
.0200 
.0202 
.0206 
.0207 
.0211. 
.0214 
.0215 
• 0217 
.0218 
.02185 
.02190 
.02193 . 

~l 

-.65 

-.6 

-.55 

-.50 

-.4 
-.. 40 

-.35 

-.3 

-.33 

-.
 
-,,) 

-.)0 
-.29 

z2 

.50

.45
 
• 

.20 
.• 1 

.1

.05 
,,0 

-.
>,-.15-.
 
-.21 
-.22 

.... 2 

-·24

-.25 
'- .. 2.6 

-.27 

-.28 

-.29 
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TABLE IJ:b 

=0 p-.20 

q 1 Z2 q zl Z2 

-3.59 1. - • .1.62 .50 
-,3.562 -1.40 -.13 ·45 
-3.11 1.30 -.106 .1.10 
-3.052 -1.35 -.100 -.70 
-2.691 1.':'1 -.085 .35 
-2.59 -1.30 -.068 .30 

1.20 -.0 . .25-2.3 
-2.191 -1.25 -.049 -.65 
-1·979 1.1 -.04 .2 
-1.834 -~.20 -.010 .15 
-1.684 1.10 -.020 .10 
-1.,51 -1.15 -.010 -.60 .05 
-1.42 .05 .000 .00 
-1.244 -1.10 .018 -.55 
-1.200 1.00 .020 -.10 
-1.006 -1.05 .029 -.15 
-1.00 .95 .0,38 -.50 -.20 
- ·900 -1.00 .046 -.2.5 

.836 •90 .049 - • 
- .692 . 85 .051-. 
- .62 - .9.5 .052 -. -.30 
- .570 •80 .053-• 
- ·476 - .90 .0535 -.32 
- .466 .75 .05,37 -.u1 
- .380 .70 .0541 -.3.3 
- .352 - .85 .051.ili -.hO 
- .309 .65 .05 -.34 
- .250 - .uO .60 .0549 -.39 
- .202 .55 .0:;50 -.35 
- .166 - .75 .05515 -.38 

.05520 - • .,6 

.05525. -.37 -.37 



J.J\.U~ II 

2 

~.30 

72 

-·4 

-. 

-.35 
-.36 
-.3 
-·3 
-.39 

-.40 

--.10 
-.15 

-.20 
-.25 

.3 

.30 

.25 

.20 

.15 

.10 

.0,5 

.00 
-.05 

Zl 

-.70 

-. 

-.6 

-.05 

-.55 
-.50 
-.lJ.9 

-.t.;.8 
-·47-.46 
-.u.S 

-.44 

-.43 

-.75 

q 

-.120 
-.098 
-.091 
-.079 
-.062 
-.046 
-.03 
-.015 
.00 
.015 
.016 
.030 
.0 
.• 0>0 
1'05 
.01 
.0
.082 
.0 
,089 
.090 
.091 
.092 
.09 
~0939 
:091J.o 
.09 
.09 
.'09 
• 094 
.'0949 

n=O p=.30 

2 

• [0 

• 

.60 

.8,5 

.80 

.75 

.95 

1. 

1.05 

1.00 

.)0 

.25 
1.20 
1.15 

Zl 

1.00 

-1.10 

-1.0 

- .95 

- .90 

- .85 

-'. J.5 

- .80 

- .• 25 

-1.2 

-1.40 

-'.35 
.)0 

q, 

-3.727 
-]·422
-)·246
-2.917 
-2.816 
-2·466 
-2·434 
-2.094 
-2.066 
-1.194 
-1. 
-1.>3i
-1.404 
-1.)00 
-1.1 
-1.100 

926 
- .91 
- .177 
- ·700 
- .6$0 
- .54 
- .530 
- ·,450 
- .386 
- .)10 
- w267 
- .25 
- .222 
- .1_ 
- .170 
- ·146 
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TABLE II
 

naO p-.
 

q qzl z2 zl z2 

-3.3~6
-3.2 2
 
-2.9~1
-2.7 2
 
-2.5~
-2.33 
-2.209 
-1.941 
-1.90~
-1.63 
-1.594 
-1.400 
-1.289 
-1.195 
-1.0~
-1.01 
- .862 
- .796 
- .730 
- .616 
- .600 
- .520 
- .439 
- .435 
- .370 
-- .312 
- .296 
- .221 
- .166 
~ .182
 
- .1~~
 

-1.40 

-1.35 

-1.30 

-1.25 

-1.20 

-1.15 

-1.10 

-1.05 

-1.00 

- .95 

-·90 ' 

- .65 

1.30 

1.2~ 

1.20 

1.15 

1.10 
1.05 

1.00, 

.95
 

.90
 

.85
 

.80
 

.75
 

·70
 
.65
 

.60
 

.55
 

.45
 
·40
 
.35
 

-.128
 
-.104
 
-.090
 
-.082
 
-.061
 
-.040
 
-.020 
-.016 

.000 

.020 

.040 

.059 , 

.0~6

.0 1
 

.096
 

.llO .


.112
 
' .125
 

.128
 
• 13i.13
 
.137 .
 

.• 1375
 
.1378
 
.1384
 
.1385
 
.1389
 
.1390
 
.13920
 
.13922
 

-.
 

-.75 

-.70 

-.
 
-.60 

-.55 

-.5 
-.49 

-.
 
-.47 
-.116 

.3
 

.2
 

.20
 

.1
 

.10
 

.05
 

.0 
-.05 
-.10 
-.15 
-.20 

-.25 

-.30 
-.35 

-.40 
-.41 
-.li2 

.... 43
 

-. LJ.4 

-.45 

-.h.6 
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TA~LE II ... 
n=O pc • .50 

.,
""'I z2 q zl 

-3.696 -1.4.5 -.1.58 .30 
-3 •.506 1.30 -.129 .2.5 
-3.~2 -1.40 -.102 .20 
-3.0 6 1.25 ..:.091 -.85 
-2.674 1.20 -.07 '.15 
-2.647 -1.35 -.050 .10 
-2.3~ 1.15 -.025 .05 
-2.20 -1.30 -.010 -.80 
-2.0ii 1.10 .000 .00 
-1.81 -1.25 .025 -.05 
-1.741 1.0.5 .0,50 -.10 
-1.500 1.00 .0.59 -.75
-1.474 -1.20 .075 -.1.5 
-1.290 .95 .098 -.20 
-1. 17i -1.'1.5 .110 -.70 
-1.10 .121 -.2.5·9° .... 947 .85 .142 -.30 
- .~14 -1.10 .ii6 -.65 
- • 10 .80 . f a .... 35 
-.691 -l.05 .75 .170 -.60 
- .590 .1~4 -·40·lO- .504 . 5 .1 3 -.55 
.... 500 -1.00 .184 -.45 
- .430 .60 .185 -.54 -.46 
- .,361 .55 .186 -.53 -.47 
- .340 - .95 .1869 -.52 -.48 
- ·312 .~o •187 -.51 
- .266 .187G -·49• .5 .... 226 ·40 .1875 -.50 -.50 
- .206 - .90 
- .190 .35 
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TABLE lIt 

.u p=.6 

1 41 2 q zl z2 

.. )0 -,122 .20 
-1.45 - .. 116 - .. 90 

.25 - .. 091 .• 15 
-l.hO -.060 ... 10 

1.20 -.0)0 .. °5 
...1.)5 -.012 -.8 . 

~.15 .• 000 .00 
1.10 .0)0 -.05 

-1.30 . .. 060 -.10 
-.J..U46 1.05 .070 -.80 
-1.691 -1.25 .089 

, 
,-.15

-1.600 Loo .118 .-.2 
-1. )85 1.95 .13~ -.75 
-1. 35i -1.20 ·14 -.25 
-1.. 19 .90 .172 . -.)0
-1.059 -1.15 .180 -.70 
-1.032 .65 .. 195 -.35 
- .. 890 . .80 .• 211 -.65 - .aoi -1.10 .214 - ..1+0 
- .. 76 .75 .229 ... 45 
- .660 .70 .230 -.60 
- .. 586 -1.05 .231 . -·46 
- .,69 .65 .233 ,-.59 -·4 
- .. 90 .60 .235 -.58 - .. 4 
- .422 .55 .236 ,- .. 57 - .. 49 
- .. 400 -1.00 .2375 . . -.50 
- .362 .. 50 . .2377 .-. 

1 .. 45 •2383 -.5 
00: .. 266 ·40 .2365 -.55 
- .2h5 ~ .95 .2389 -.52 

5 .2390 -.54 
.30 .2391­ -.53 -.53 



7 

TABLE II
 

n-u p-.70
 

q ZI Z2 q ZI Z2 

-3.766 1.30 -.95 
-3.406 -1-.45 -. .20 
-3'.316 .2_ -. .15 
-2.9 .20 -. .10 

.0 ­-2.862 -1.11.0 -.u35 
-2.55, 1.15 -.• 026 -.90 
-2·37 -1.3 .000 .00 
-2.23 1.10 .035 -.05 
-1.951 .05 .070 -.10 
-1.94 -1.)0 .073 -.05 
-1.700 1. .10 -.15 
-1.566 - .• 25 .13 -.20 
-1.~80 .95 .,150 -.uO 
-1.~3lJ. -1.20 .171 -.25 
-1.196 .90 .202 -.30 
-1.117 .85 .. 209 -.75 
- .970 .80 .2)0 -.35 
- .944 -1.15 .250 -.70 
- .831 .75 .254 -·40
- • r130 .70 .27h -.lLS 
- .694 -1.10 .276 -.05 
- .634 .65 .288, -.50 
- .550 .60 .289 -.51 
- .481 --1.05 .290 -.60 
- ·477 •,,5 .29 -.5 
- ·4 .50 .292 -.59 -.5 

-.58 ....- .356 .45
-.57 

- .)0 -1.00 
- .306 ·40 

-.55
- .26 ·35 -.56 -.56 
- .218 .3 
- .179 .25 
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TABL~ II­
.&.l 

n=o p=.80 

q z, z2 q 1.11 ""2 
-

-.".u'16 1.30 -.121 .15 
-3.862 -1.50 -.080 .10 
-3.~1 1.25 - .• 055 -.95 
-3.2 1 -1.4.5 -.040 .05 
-3.044 1.20 .000 .0 
-2.722 -1.40 .o~o -.05 
-2.669 1.15 .0 4 -. 
-2.344 1.10 •080 -.1 
-2.242 -1.35 .11~ -.15 
-2.0.56 1.0.5 .1.5 -.8.5 -.2' 
-1.816 -1.30 .196 -.2 
-1.800 1.00 .230 -.80 
-1.515 .95 .232 -. 
-1.441 -1.25 .265 -.35 
-1. 316 .90 .284 -.15 
-1.202 .85 .294 -. 

-1.20 .319 -.~.5 
.80 .320 -.70 
.75 .3~8 -.s. 

- .u29 -1.15 .3 0 -.51 
- .800 .70 .341 -.65 
- .699 .65 .343 -.52 
- .610 .60 .344 -.64 
- .584 -1.10 ·)45 -.53 
.... 532 .55 .346 -.63 
- .462 ·GO .34b -.5, 
- .401 • .5 .34 -.62 _.. 
- .376 -1.05 •3495 -.61 
- .295 .35 .3497 -.56 
- • 2J.~8 . .30 •35Q40 -.60 
- .204 .25 .350~. -.5 
- .200 -1.00 .350 ~ -.59 
- .162 .20 .3508 -.58 -.58 



TABLE IIi 

0:0 - p-.90 

q %1
 

-1• .50
 

-1.0.5 

-1.40 

-'.35 

-1.30 

- .• 25
 

-1.20 

-1.15 

-1.10 

-1.05 

z1 

-1.00 

" 

- .95 

- .90 

-' .85
 

-' .80
 

- •75
 

.: .70
 
- .6' 

- .6. 
- .65 
- .6 
:. .63
 

- .62
 

.:. .61
 

7 

z2 

.15
 

•
.0,5
.0 
.
 

-\.0.., 
-.1 
-.1.5 

-.2 
.....·25 

-.30 
~·.35 

-.h.o 

-.
 
-.>0 

-.5.5 

-.56 
-.57 

-.
 
.... 59
 

-.60
 
-.6 

%2 

, . 
• 25 

1.20 

1.1.5 

110 10
 
1.05 

1.00
.95
 
.90
 

.5
 
.. vO 

-.75 
.70
 
.6.5
 

.• 60
 
e 5.5 
.50
 

.• 45
 
·40
.35
 
.30
 

.2.5
 

.20
 

q 
. 

-,136
-.100 
-.090 
-·°45
.000 
.·041 
·°45 .. 090
 
.134
 
.1.54
 
.118
 
.221
 
.~3,.2 2
 
.300
 
,.310

,.334
 
" .359
 
.• 3~

.38
 
.390
 
'.401
 
.403
 
.40~
.40
 
.407
 
.408
 
·409
 
·4098 
.4102. 
·4104 
.41015
 



9 

TABLE II j 

=0 p-1.00 

2 "i "'1 

-3.691 1.25 -.151 .1 
-3.562 -1.50 -.100 .1' 
-).274 1.20 -.050 .05 
-2.971 -1.45 .000 -1.00 .0 
-2.899 1.15 .050 -.05 

1.10 .100 -.10 
-l.hO .135 - .95 

1.05 14
A 

-.15 
1.00 : 19 ~ -.2 

-,.35 
:~ - .90

.95 -.2 
-,.30 .90 .292 -.30 

.85 .328 .... 85 

.80 .335 -.35 
- .• 25 .314 -·4

.75 .390 ~ ~. 80 
- .'1L1-U .70 ·409 ~.45 
- .374 -1.20 •43ft - •7 - - .829 .65 ·43 -.50 
- .730 .60 .458 -.5 
- .642 .55 .460 - . 
- .599 -1.15 .462 -.5 
- .~62 .~O .463 - .69 
- .491 • 5 •46i - •.68 

-.57 
- .426 ·40 ·46 
- .36~ .35 .46~ -. ,.< 
- .36 -1.10 .46 - .67 
- .,308 .30 ·469 -.59 
- .2~ .25 ·470 - .66 -.60 
- .16 -1.05 .4715 - .65 -.61 
- .25~ .25 ·4722 - .64 -.62 
- .20 .20 .u72~ . - .63 -.6 



B
 

TABLE II 
no 

n=O p=2. 

-
1 . "'2 q zl z2 

• .i.0 (~ .~OO ~ '.10 
-1.60 .000 .00 

.00 .200 I -.10 

.90 I .326 -1.20 

.80 .398 -.20 
-1.50 .592 -.30 

·ra 
• 0 
.50 

' 
I 

-.736 
.17~ 
.93 

-1.1.0 
-.40 
-.40 

) - J.. vq,c:: 
- .826 __ hnA 

-1.40 

1.)0 

.40 

.30 

.20 

1.000 
1.070 
I. Iii
1.10 
1.1qO 

-1.00 

- .90 

- .80 

-.60 

-.10-. 



82
 

DcO p=lO.OO 

zl Zz q zl z2 

-J.J+ev62 
-11.000 
- 9.656 

8 
- 8.410 
- 7.250 
.;. 6.130 
- 5.062 
- 4.9~ 
- 4.02 
- 3.008 
- 2.002 

1.426 
-­ 1.000 

.000 
1.000 
1.552 

.998 

-2.$0 

-2.40 

-'2.30 

-2.20 

-2.10 

1.00 
.90 

.80 

.70 

.60 

.50 

.40 
·30 
.20 

.10 

.00 
-.10 

-.20 

2.992 
3.974 
4·000 
4.938 
5.870 
5.968 
6.760 
7.502 
7.590 
8. 3tti
8.64 
9.000 
9.446 
9.536 
9.926 

9'j~~10. 
10.1 

-2.00 

-1.9 

-1.8 

-1.70 

~1.60 

-1.50 

~l.uO 

- .,3
,'0:. .40 

- .50 
c - .60 

- .7 

"'J' .80 
- .9' 

-1.0 

-1.1 
-1.2 

~1·30 
-1.hO 





84
 

III 
"'" 

n=l p~.10 

. ­~ ~ 

q qzl Z"... 

-1.20 

-1.15 

-..:.. • .1.0 

-1.05 

-1.00 

-. .. 95 
- .90 

- .85 

- .80 
/- • '1.:;lq. 

/ _ AnI. - .75 

- .10 

- .65 

- .60 

- .. 55 
- • c.v~ 

1.20 
1'015 

1.10 

LOS 

1 .. 00 

.95 

..90 

.85 
• 80 

.75 

.70 

.65 

.60 

•55 

.50 

.45 

-.262 
-.226 
-.199 
-.173 
-.146 
-.128 
-.103 
--.091 
-.068 
-.062 
-.042 
-.036 
-.025 
-.020 
--.008 
-.006 
-. OOl~ 
-.00) 
-.002 
-.001 
-.0001 

.0000 

.0009 

.0008 

.0016 

.0021 

.0024 
.. 0021) 

zl z2 
-

-.50 
.4

-.45 
.3 

:".40 
.30-. 
.25 

-,,30 
, .20 

-.25 
t .15 

-.2 
.1 

-.15 . .05 
-.14 '. o. 
-.13 .. 0 
-.l~ 

.02 
-.11 .01 
-.10 

.00 
-.01 

-.09-. 
-.07 -.. 
-.06 
-.0 



- -

5 

III v 

n=l p=.20 
~ 

q ::;1 z2 ,q ~2"'I 

1.20 -.206 .35 
.15 -.158 .30 

-1.20 -.45-.lThI,,! 10 -.11 .25 
-1.15 -.106 -. 

05 -.082 .20 
- .• 10 -.068 -·3 

1.00 -.05§ .1 
-1.05 -~03 -.)0

.9S -.030 .10 
-·.00 -.016 ,-. 

.90 -.013 .~5 
-, .95 -,'.002 .-.

.85 · ... 000 .0 
- .90 " ~•.b006 -.19 

1.-80 '.0019 -.0 
- .u5 _.00)2 -. 

.• 75 .OO~6 -.02 
- .uO :.00 3 -.~ 

.70 '.0051 - .. 0.,) 

.. 65 . .0059 -.1 
- .75 '.0064 -.0. 

,.60 .0010 ·-.15 
- .:;'1V .... 70 .r:065 -.05 
- .504 .55 .00 0 -·14 
- .471 - •. 65 ·.OO~ -.06 

.l.t.12 .·.SO ',.008 -.1 
- .60 .0091 -.0 

... • .}Jl+ .·.45 .• 009~ -.12 

.... 281.L - .55 .009 -.08 
·40 .0098 . -.11 -.09 

- • .,0 .0099 -.10 -.10 
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LE III 
I.i. 

n=l p=.)O 
- -- - - ....... -.­

qz1 :"'_~_2 z1 
- -- ~ - "- - ­

1.20 .• 35- -'. f': (l~ -·ii3 
" 

-. 
• 

-3.629 -1.25 -.1 2 
.15 -·141 .25 

-1.20 -.109 '~.1.10 -.102 .20 
-1.15 ~.O68 .15 

.05 -.066 -. 
_I.~O .1-.O~O 

.00 -.G J -. 
-1.05 -.018 .0 

.95 -.008 -. 

.90 • 000 
~.oo ~OO9 -. • 

• 8$ .011 --. 
... 95 - .012 -0"'5 

.-80 .013 -. 
....90 .Q14 -

-.0 
.75 .015 - .. 22 

......5 .016 -.07 
.10 .017 -.21 

• ",0 .018 -.20 -..
•65 .019 -. 
•60 .020 -.19 -.10 

- .75 .0206 -. 
.55 • 0208 ·-.1 

.70 .0213 -.~1 
-.12 

- • 6~ .O21~ -.~ 

·45 .021 - .• 1 
- .60 .02199 -.

•40 .02202 ...... UJ. -. 
- •55 _.­
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·- -= ""- - " 

TABLE III ... 
n=l tI=.40 

q Zl rz2 q zl z2 

-3.99~
-).53
-3.504 
-).214
-3.03l1 

-2.738 
,-2.612 
-2.400 
-2.234 
-2.097 
-1.898 
-1.826 
-1.600 
-1.,585 
-1.370 
-1.337 
-1.179 
-1.106 
-1 .. 010 
- .~O$ 
- • ~1 
- .130 
- .614 
- .579 
- .512 
- ·450 
...4~ 
- .34 

.31...1 

-1.25 

-1.20 

-1.15 
-.1.10 

-1.05 

-1.00 

- .95 

- .90 

- .85 
- .80 

- •75 
- .70 

- .65 

1.20 
1.15 

1.10 

1.05 

1.00 

.95 

.90 

.85 

.80 

.75 

.70 

.65 

.60 

.55 

.50 

.45

.40 

-.278 
-.250 
-.218 
-.17~
-.16 
-.122 
-.112 
-.083 
-.064 
-.050 
-.026 
-.023 

.000 

.002 

.017 

.022 

.0)0 

.. 0)2

.033 
"O3~
.03;J
.036 
.037 
.0377 
.0)80 
.038~
.038 0 
.03855 
.0)860 

-.60 

-.55 

-·50 
-.45 

-. 
-.3 

-.)0 

-.2~
-.2 
-.23 
-.22 

-.21, 

-.20 

-.19 

.35 

.30 
';)5.'­

• 

.15 

.10 

.05

.0 

-.05 

-.1 
-.11 
-.12 

-.13
-.14
-.15 
-.ll, 

-.17 

-.18 
-.19 



8 

-r ~-;;-J':;;.-_ 

I.1.:t 

n=1 p=~5 

q z1 z2 .. q z1 z2 

-1.30 -.313 .35 
1.1~ -~276 -.6$ 

-1.25 

-1.20 . 

- 0.1$ 

1.10 

1,0$ 
1.00 

.95 

-·248 
-.191 
-,190
-,142
-,119 
-.098 
-.063 

-.60 

-:55 
-.$ 

·30
.25 
.. 20 

.. 15 

- · • .1.0 -.060 .1 
.90 -.028 .05 

-·.05 
.8$ 

-.019 
.000 

-.45 
.00 

-1.00 

- .95 

.80 
.75 

.. 70 

.014 

.022 

.037 

.O~O

.0 2 

-·40 

-.35 
,-.30 

,-.05 

-.10 
- .. 15 

- .. 90 

- .85 
. 
.... 80 

.65 

.60 

.55 

.$0 . 

.O~ 

.055

.OSA
,05 
.. 058i.058 
.0590 

-.29 
-.28 
-.27 ­
-.26 

-,25 

-.16 
-.17 
-.1 
-.19 
-,2 

-.2 
- .t;) 

.45 
.05908 
.O5~26 

-. 2l~ 
-,22 

- • to 
·40 .05930 -.23 -.23 



~_.-==.;: -

I 

LE III 
t5 

=1 pc.60 

q &1 z2 q zl Zz 

-1.30 -.216 .2 
.15 -.211 -.65 

1.~0 -.162 .20 
-1.25 -.130 -.60 

1.05 -.113 .15 
-·.20 -.OlO .10 

.00 -.0 4 -.55 
-1.15 -.033 .05 

.95 -.013 -.~ 
-1.10 .000 .00 

.90 .026 -.
•85 .027 -.V;J 

-1.05 .050 -.10 
.80 .054 -.40 

-·.00 .070 1-.1 
.75 .012 
.70 .01 

.07-- .95 
•.65 .076 -.2 

- .90 .Ob9 -.32 
.60 .0 0 -.21 

.. /.85 .081 -.31 -.22 
/ .55 .0819 -.30 

.50 .0823 -.23 
- .80 .0828 -.29 

.45 :0831 -. 
- .75 .0835 -.28

.40 .08)6 -.25 

.35 .08J~9 -. 
- .•:,:(,0- . .083 3 -.26 -.26 

-3 



I 

90 

- -~ /'-~. - - ­

q z1 

-,.30 

-1.2'5 

-1.20 

-1.15 

-1.10 

-"l.05 

-1.00 

.... 95 

- .90 

- .85 

-1.U~2 

- .60 
... uou 

I 
/ 

.~~ ~"". 7S 

0=1
 

z2 

1.10 

1.05 
.00 

.95 

.90 

•85 
.80 

.75 

.70

.65 

.,60 

.,55 

.50 

.45
 
·40

.35 

LE IIJ.h 

p·.70 

q 

-.30B 
-.241 
~.~O
-.1 2 
:-. 11~6 
-.128 
-.080 
-.070 
-.0)8 
-.009 

.000 

.032 
•038 
.060 
'.071 
.082 
''109i 
.09 
.107 
.109 
.110 
.111 
.1111 
.1115 
.1117 
•1110 
~ 1119 

..
 ....1 

-.70 

-.
 
-.60 

-.
 
-.50 

,-.45 

.-·40 

-.35

-.J4 
-.33 
-.32 

-.
 
-:30 

z2 

.30 

.25 

.20 

.15 

.10 

.05 

.00, -. 
-.1 

-.15 

-.20 

-.25 
-.26 
-.27 

-.28 

-.29 
0,,:,,.30 
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_-..-. _-r--: . 

TABLE 1II
1 

:1 p:.80 

-
.. -1 -.,., , q- -zl 

-1.30 -.266 .25 
.10 -.202 • 

1.05 -.170 -.70 
-1.25 -.143 .15 

1.00 -.090 .1 
-, .20 -.081 ,-.6

.95 . -.043 .0 

.90 -.010 -,,60 
-1.15 -.004 -.55 

.8$ .000 .00 
-1.10 .037 -.05

•eo .070 -.10 
.75 .088 ... 50 

-1.05 .09l -.1 
.70 .11 -.~-

-1.00 .118 -.20 
.65 lJi -.40 -.25 ...60 .13 -.26 

- .95 .137 -.39 
.55 .136 -.27 
.,50 -.38 -.2-M9·45 • 0 -.37 

- .85 ·141 ~.29 
.40 .142 -.36 ~.30 

.35 .1425 -.35 
-.80 .1427 -.31 

.30 • J1+30 -. 
- .75 .1432 -.33 -.33 

• J~U 
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.. - -=-0._- ......._ ...... ~~
 

zl 

-.
 
-.75 
-.70 

-.65 

-.6( 

-,,~5 

-.50 
-.45 
-.40 

-.
 
... .36 

z2 

.30 

.25 

.20 

.15 

.10

.05 

.00 
-.05 

. ·-.10 

-.15-.
-.
 
-.
 -.
 
-., 

....
 
-.36
 

zl 

-1.)0 

-.L.25 
-1.20 

- ·.15 

-1 .. 10 

.. I • v., 

-1~00 

- .95 
- .90 

-.8'5 

III 
J 

=~ p-.9 

qz2 
.... - - .... _­

.10	 -.368 
- •.330 

1.05	 -.291 
1.00	 -.222 

-.20~ 
l~ ...95	 -. ;; 

-.100 
.90 -.048 

-.016 
.85	 .000 
.60	 .042.0 . .050 
:75	 .080 

.101 

.112·IO	 .138· 5 
• 1>9

.60	 • 161 

.55	 .172 
. 11~ 

•50	 .17 
.176 

·4 
·4° 

• .J.((;J

.35	 .1716 
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_.----:::~~-~... - - ­

III 
Xl 

=1 p=lO.OO 

z~q 
~ ~2	 q zl z2 

-
-2.50 2.902 - .30 
-2.lJ.0 3.014 - ·40 

1.00	 4.262 -1.80 
.90 4.688 - .50 

-2.30	 5. .510 - .6 
.80	 5.758 -1·70 
.70 6.2 O - .7 

-2.20 6.eA6 -1.60 
.60 6.950	 - .
•50 7.5~	 - .90 
·40	 ~.68 -1.50 
~30 .000 -1.' 

-2.10 8.198 -1.40 
-1.1 

-1.30 
-2.00 .00 8·486 -1.20 -1.20 

-.10 
-. ... 

-1.90 
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IV
 
-

SCUARES AIm T'OURTH PO 

1 1
.,2 4
 ..,... 9
 
I 16
r 

25
 
b
 
7 
8 ~
 

1
 
100
 
121
 

2
 
2
 
29
 
_0
 
3
 
32
 
J 
3
 
3
 
_6
 
37
 
38
 
9
 

J 

n"l. 

43
 
(~ 
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98 
BLE I 
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99
 

n~n I1'+ n n -
181
 
182
 
18
 
18
 
18S
 
186
 
18
 
18
 
189
 
90
 

191
 
192
 
193
 
19'4­
195
 
19
 
197
 
198
 
199
 
200
 
201
 
202
 
203
 
204
 
205
 
20
 
20
 
2
 
209
 

10
 
211
 

1
 
213
 

2t~ 
216
 
217
 
218
 
219~ 

·220
 
221
 
.222
 
223
 
221.~ 
225
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I
 

100
 

:LE IV
 

n4 
. ­

271
 73 ~1
272 73 9 4 .
 
273 74 529
 
74 75 076
 

275 75 625
 
276 76 176
 

76 729
 
~A 77 284
 
279 77 841
 
280 78 40
 
281 78 961
 
282
 ~9 5?4283 o 009 
284 80 656
 
285 81 225
 
.286 81 796
 
28 82 369
 
28A 82 9
 
289 8a 521

290 8 100
 
291 84 68
 

85 264
 
293 85 84.
 
294 86 436
 
95 87 02
 

296 87 616
 
297 88 209
 
298 88 804
 
299 89 401
 
300 90 oon.
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