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"A PRIMEIRA LEI DE MITSCHERLICH:

CASOS DE 4 E 5 NIVEIS NKO—EQUIDISTANTES"

AUTOCR: CELSO LUIZ HEMERLY PEIXQTO

ORIENTADORA: PROFa. DRa. MARLI DE BEM GOMES

RESUMO

Neste trabalho foi feita uma revis3o de
literatura scobre a primeira lei de Mitscherlich e um estudo
do uso de doses nIo-equidistantes para a interpolagfo dessa
lei, nos cascs delquatro e cinco niveis nFo-equidistantes
segundo os delineamentos tedricos oriundos de cinco e seis
nivelis equidistantes.

Foram utilizados dois métodos para a
estimac3ioc dos parametros: O método de PIMENTEL GOMES &
NOGUEIRA e o método de STEVENS. Utilizando o método de
PIMENTEL GOMES & NOGUEIRA, foram deduzidas fdrmulas
algébricas para a obteng3c das estimativas dos parametros e
tabelados polindmios para valores de z no intervalo [0, 11.
Utilizando o método de STEVENS, foram tabelados os valores

., F

das fungles Faq, Fab

» F e F para valores de r
rr

, F
ar bbb br

no intervalo [{0,01; 0,887,



ix.

A eficiéncia dos delineamentos fol avaliada
pela vari&ncila do parametro ¢, conforme sugeriu NOGUEIRA
19803,

Concluiu-se que as tabelas de polindmios e das
fungBSes acima referidas facilitam a interpolagfo da lei de
Mitscherlich, peodendo servir para determinar os valorss
iniciais de um '  processo iterativo de estimacio por
computador.

Concluiu—-se ainda que deve-se preferir  os
delineamentos:

0, 1, 3, 4 ao de cinco niveis equidistantes.
6, 1, 2, 4, 5 e 0, 1, 2, 3, 5 ao de seis niveis

equidistantes.



“"THE FIRST MITSCHERLICH’S LAW:

THE CASES OF FOUR AND FIYE NOMN-EQUIDISTANT LEVYELS"

By: Celso Luiz Hemerly Pelxoto

Adviser: Profl. Drl. Marli de Bem Gomes

SUMMARY

This dissertation makes a review of the first
Mitscherlich’s law and studies the use of four and five non-
equidistant levels.

The estimation of the parameters was carried
out by two method§: The Pimentel -Gomes & Nogueira method,
and the Stevens’cone. By the former method, estimators for
the parameters  were deducted, and apropriate polynomials
were tabulated in the [0;1] interval. For Stevens’>method,
tables of values of the functions Faa, Fqb’ Far, be, Fbr
and Frr, for values of r in the interval [0,01; O.98] were
constructed. The efficiency of each design was evaluated by
the wvariance of the estimator of parameter c, as suggested
NOGUEIRA C1880D.

The author concludes that the tables calculated

make easier the estimation of the parameters. They provide

also, in many cases, initial values to be used in iterative



=i

computer estimation.
It was concluded also that preference should
be given to the designs:
0,1,3,4, instead of five equidistant levels,
and to 0,1,2,4.89 and 0,1,2,3,3, instead of six equidistant

levels.



1. INTRODUCAO

Embora o campo de aplicag3o da regress3io
polinomial seja extremamente amplo, ha situagles
experimentais em que sua aplicag¢gfo se torna inadequada, como
por exemplo, quando a variavel resposta Y cresce
assintoticamente, quando a variavel 1independente x cresce
indefinidamente. A lei de Mitscherlich & a gque melhor se
aplica a essa  situag3o, e tem sido utilizada, com
frequéncia, em experimentos com adubag3o, pois, além de
fornecer uma curva que Se adapta razecavelmente aocs dados de
produgdo, indicaﬂ com certa facilidade, uma dose
economicamente aconselhavel, evitando assim prejuizos
econdmicos aos agricultores & um desequilibrio nutriciocnal
as plantas.

No Brasil, os estudos socbre a lei de
Mitscherlich comegaram com os trabalhos de PIMENTEL GOMES &
MALAVOLTA (1848a, 1848bd, guando recebeu um tratamento
estatistico mais adequado. Desde ent3o, indmeros trabalhos
surgiram, enfocando diversos aspectos da referida lei.

As férmulas algébricas para a estimagdo dos
pardmetros da lel de Mitscherlich nos casos de niveis

equidistantes s3oc por demais conhecidas. Entretanto, o mesmo



nd3o ocorre nos casos de nivelis n3o-equidistantes.

NCOCGUEIRAC1880) concluiu que, no casco de trés
niveis, os parametros da equag3oc de Mitscherlich ficam
mals bem estimados se for adotado o esquema experimental do
tipe O0-1-3. Outra vantagem no uso de doses n3c-equidistantes
& que elas permitem identificar gquande a planta atinge sua
plena capacidade produtiva dentro das condig@es climaticas,
nas guais se realizaram o5 experimentos NEPTUNE et aliti
c1s82d.

O estudo de doses n3o-equidistantes para a
interpolag3oc da lei de Mitscherlich nos casos de quatro e
cinco niveis, que podem ser oriundos de cinco e seis niveis

equidistantes, constitue o objetivo precipuoc deste trabalho.



2. REVISAO DE LITERATURA

W

Este capituleo, alédm da revisdo de literatura

propriamente dita, inclul algumas demonstiragfes ndo muito

comuns numa. revisio.

2.1 - A Lei de Mitscherlich

uma

A lei de Mitscherlich nasceu de
experiéncia de adubagdo em avelia (dvena sativa L.J,
realizada por Mitscherlich (1809, cuja egquagdo &:
y = Al1 — 1079%*® 1

onde:

y — representa a produgic da planta;

A - representa a produgdo maxima assintdtica;

c = representa o ceoeficiente de eficicia, inerente a

cada nutrients;
x — representa a quantidade de nutriente adicionada aco

sclo, e
— representa o teor do nutriente disponivel no sclo em

forma assimilavel pela planta.



rafico da equagioc (12 Ltem a forma:
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Figura 1 - Grafico da equagidoc de Mitscherlich

OCbservando que n3c € correto medir a agdo de
um nutriente pelo aumento abscluto de rendimento dewvido
apenas a essSe nutriente, BAULE (1818, apdés algumas

modificagdes, ampliou a equagio 1o para trés

nutrientes, apresentando—a na forma:

-C (X +b ) -c {x_+b ) —-C (x_+b
y. = ai-10 "' %1 im0 % %3 r1-10 777 =
onde:
.- Representa o coeficiente de eficacia do nutriente
i;
x - Repres;nta a gquantidade do nutrientes 1 adicionada
ac solo, e
bi ~ Representa o tecor do nutriente 1 disponivel no

solo em forma assimilavel pela planta.
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Posteriormente, a leli de Mitscherlich foi
redescoberta nos Estados Unidos por SPILLMAN &  LANG(19243

sob a forma:
y=a+83p0 , 0< p< 1, (3

Comparando com a equagdo (1), verifica-se que:

-C

o= A B = - A10°° e o= 10

Seguindo as consideragdes feitas por
Mitscherlich, PIMENTEL GOMES & MALAVOLTA (1848a2 chegaram a
equagdo (1) como se segue:

Mitﬁcherlich comegou a representar por X a
quantidade de um certo nutriente posto a disposigdo da
planta & por y a produgdo cobtida. Admitiu a seguir que o
aumento de produgio dy fosse proporcional ao aumento dX da
~quantidade de adubo usada e ainda & diferenca enire a
produgdo maxima possivel A e a produg3o obtida y. Chega-se

assim a equagfo diferencial:
dy = k(A — yd>d¥X , 4>

onde:

k - & o fator de proporcicnalidade, ou coeficiente de

eficacia.

Essa equagd3c implica as seguintes condig8es
gque nela esifo implicitamente admitidas:
ad H& uma produc3o maxima A gue depende da planta e de

condig¢@es outras que ndo os nutrientes a disposigdc



do vegetal, produczo essa gque’' n3Io pode ser
ultrapassada;

b> Quanto mais préxima estiver a produgdo y da produgdo
méxima A, mencs necesséria se torna a aplicag3o de
adubo. Pois, se y tende para A, A - ¥y tende para zero
e o mesmo acontece com dy;

c) A relagdo entre © aumento da produgdoc dy e o aumento
da guantidade de nutriente dX varia apesnas com a

produgdo Y.

De C4) se obtém —Y - k ax
A -y

Integrando ambos os membros se obtém:
- L CA - y>) =w+ kX 4=p)

onde:

w — E a constante de integrag3ioc e L o logaritmo natural.

Se a gquantidade de nutriente X a disposigio da
planta € nula, ent3io a produgdo y deve ser nula, logo,
w = — LCAD, Substituindo em (55 e multiplicando por (-1,

obtém-se:
LCA - yd= LCAD - kX a2

Na realidade, a quantidade total de nutrients
2 disposigio da planta € igual ao teor b existente no scolo
mais a quantidade acrescentada, 1isto &, X = x + b.

Substituindo em (82, obitém—-se:



LA - v2 = LIAD — kix + Dbd C7>

Aplicando as propri=sdades de logaritmes
convenlientes em (72 e fazendo klogled = <, obtém-se a
equagIo:

v = A [1 - 107" conhecida como primeira

lei de Mitscherlich.
BOX & LUCAS (18590 apresentaram a egquacdoc (10

na forma:

Sendo portanto a mesma esquagic apresentada por

SPILLMAN & LANG (1824D.
2.2 - Estima;go dos par;metros
c.2.1 - O casoc de tr;S niveis equidistantes
Este & © casco mais simples e mals comum.
Quando os nivelis s3oc ilgualmente espagados. a cada nutriente

correspoendemn os niveis zero, 1 @ 2, acs quais,

respectivamente, aplicaram-se as doses zero, g e Z2g, sendo:



Yo’ yi e ;2 as produgSes médlias correspondentes,
equagdo (12, obtém-se:
y, = A1 -107°) = & - M07°°
y, = Al - 107°% 107°% = A - a107°° 107°¢
y, = a1 - 107°% 1072°%; - A - a107°° 107%°7
fazendo:
y -y =a10"°% 1 - 107°%)
Yy Yo T
y, -y, = A107°% 107°9 [1 - 107°%;
- -cb
A Yo = A 1¢
ot cb -cq
A - Y, = A1O 10
ot cb -2¢q
A - Yy, = AlOC 10
dividindo (112 por (120, obtém-se:
y, =¥ _ ~ Yy, =¥
_1 _0 =107°% 5 ¢ = S log _1 _O
Y, T Yy 2 7
dividindo (13> por (14>, obtém-se:
A -y
° - 10%
A -~ y1
dividindo (140> por (15), obtém-se:
A~y
_1 - 10°%@
Ay

2

=
=

pela

sl
ca

105

11>
ciad
13
Ci43

18D

18

172

cisd



comparando (17 e (18>, obtlém-se

Az —2 2 2 c1ed
Eyi - Cyo + yz)
de (120, cbidégm-—se:
b= -—2 log A 20>
c A - v

Verifica-se que se cobLleve os itrés parametros
c, A e b da equag8oc de Mitsherlich.

Para que a lei de Mitscherlich se aplique no
caso de trés niveis equidistantes, PIMENTEL GOMES &
MALAVOLTA (1848a) demonstraram gue as seguintes condi c;éies

devem ser saltisfeitas:

a>§0<§1<§2

2

- - = - - = .1-2
Y, Yo Y, > 0 = Y, > Cyo yz)
2.2.2 - O caso de tres niveis nao-equidistantes
Representando por )70, };1, )73 as médias das

produgdes obtidas, quandoe a variavel x assume os valores

zero, q & 3g, NCOGUEIRAC12980) obteve as estimativas de A, b e



10
c da equagdo (12 como sSe segue:

v, = AL - 107°%1 = A - A 107°°

y, = A1 -107°%107°% = A - & 107°° 107 °¢ ce1d
v, = AL - 107°% 107397 - A - A 107°° 10779
Considerande A e Al10 °° como incégnitas,
pele tecorema de Rouché—-Capelli, © sistema (212 sera
consistente se e sé se
1 1 Yo
1 107°9 }1 = 0 =)
~-3cq -
L 1 10 Y, |

Desenvol vendo o determinante (223, chega-se a

equagdo:
[10°% - 13 [y, - ¥y 1 = (10779 - 11 1y -y 3
que, simplificada, obtém-se:

- ‘- _ -c Q. 2
Y, Yo = [C10 2

au

2

€107 %% 4107 - 21 - o» c22

<
|
|

Resocl vendo a equagfo (230, obitém—se as raizes:
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172

- . . - .
Como 10°°% deve ser positivo, a Unica raiz que

interessa & dada por:

_ _ 1,2
_ Y, — Y
109 = |1 0+ 4 2% ——-—-é
L T Y 24D
gque permite determinar a estimativa do parametro c.
Das duas primeiras equagdes, oblém-se:
~ y, = ¥, 1079
A = ~ ceso
1 -10°°¢
onde: 1 - 10°°% = 0,
Da primeira equagio do sistema cz21o,
obtém-se:
b=t logc ——2 > cesd
c A - Yo
Neste trabal ho, o autor concluiu que,

utilizando, de preferéncia, o delineamenteo 0, 1, 3 ao de

quatro niveis equidistantes, os parametros ficam mais bem

estimados.



iz

2.2.3 - Caso geral

Aplicande © método dos guadrados minimos a

equagdo (12, PIMENTEL GOMES & MALAVOLTA (1948b> obtiveram

estimativas de A, b e ¢ como se segue:

Determinando os parametros A, b e ¢ tom-se,

para cada dose x. de adubo, uma produgdc cobservada y e uma
12 v

produgdo calcul ada Y. s isto &,

—-c(x+b)

y = Al1 - 10 1

-~

y = A[1 - 107 °¢X*®7,

~ ~

e =y -y =y — All - 10-dx””]

fazendo

- ~

z=F e’ =T <y - A1l - 107 X" 5?2

o método exige que:.

Ficando implicito gque os somatérios variam de

um a n, tem—se:

~ - -~ -~

Ty - A[1 - 107°%®1y 11071 . o

i

Ty - A1 —107°%"®7 1> [107°%1 Cx + b = 0 €27
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cu de forma equivalente

~ -~

T <y - A[1-107°*®’ 1> - 0
T <y — A [1-10"°*"® 13 10 x"°¥ = 0 cesd
T <y - A [1-107°°*"® 13y 107°% - o

Aplicande somatdrico ac sistema de equagles

(282, tem—se:

~ -~

Ty - An + A10°° ¥ 107 = ©
T oxylo™ - A T X0 + A107°° ¥ x 1072 = 0 caw
T ylo™ - A0 10+ A&10° g 107%™ = 0

~ o~

Considerande A e AlO—bc como incdgnitas pelo

teorema de Rouché-Capelli, © sistema (285 & consistente se e

sé se:
Ty n L 10"
T xyl1o ™% T ox10 ¥ T x10 2 | = 0 3
2 le—CX Z lO—CX Z 1O-ZCX

Nete que esta equagdo ¢ fung3do apenas do

~

pardmetro c. Determinado ¢, a estimativa de A e b & cobtida

da equagio (283, isto &,
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y z: lo—CX
Z yl o-—cx z 10-—2cx
A= — - c31>
n ¥ 107"
2 10--cx Z 10*2cx
. 1 A T 10°°"
b = — log = c3ad
c n A=3Yy
A resolugfo da equagio C302 =3 muito
trabalhosa, sua resolugi3c se consegue mais facilmente,
considerando:
ad x=gm, me& N
b z = 10°°? Conde g € uma dose padr3ol <330
como consequéncia imediata, tem-se 10°°" = 2", considerando

q como unidade, x = m, substituindo em (302, cobtém-se:

o b
Ty n Lz
I xyz" T x z* TxzX =0 <342
Tyz" e Tz

b =

De (33> se obitém a estimativa de c isto &

0>
T

—i—-colog z ocu c = L log L 352
q g z
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Sendo ¢ e g necessariamente positivos, a Unica
raiz que interessa esti compreendida no intervale [0, 11.
Consequentemente, as fdrmulas (312 e (322

podem ser escritas como se segue:

Ly Tz
Ty z Lz
A= — n 38D
n n z"
Z ZX ZZZX
A A T =z »
B = i log _ 372
c na-5ry

A técnica necessaria para o calculo do wvalor
de =z que satisfaz (340 e propriedades do sistema foram
estudadas por NOGUEIRA (18850-1851D0.

Desenvolvendo o determinante (342, segundo a

primeira coluna, NCGUEIRA (1398503 chegou a equagXo:
P Cz> L y+P_ (2> Lxy z¥ - P, (2> Ly z®¥ = 0 38

onde P1CzD, PZCZD e PSCz) s3c polindmios em z e s3c nulos
para z = 1.

NCGUEIRA (18510 demonstrou que a ralz z = 1 &
de multiplicidade trés e que a existéncia de ordem superior

a +trés n3co se did necessariamente; e concluiu qus a
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existéncia da raiz +tripla para =z = 1 facilita muito a
resolugdo da equagdc (342 £ permite tabelar polindmios em =z
no intervaleo [0,113.

Considerando P diferentes niveis xi, xz,...x
P

e J repetig¢fes, PIMENTEL GOMES (193532, demonstrou que a

equagdc (38) pode ser escrita na forma:

x x
y [P (2> + x = PPz + z Y P C2D] +
o 1 1 2 3

X X
+y [P Czd + x 22 P Czd) + z2 P_ Cz>] »
2 2 3
B T Fooo e e e e e e LA +
XP xX
+ y_ I[P (Cz> + x_zn P_Czd + =z P_ (z>] = 0O
onde: ;1, ;z,,.., ;P s3¥o produgSes médias correspondentes as

J repetigdies de cada nivel.
A divisZo de p1Cz), poz), C s ppCz) por

zCz—iDa, conduz a equagio:

RCZD = ;0 J_ Czd o+ ;1 J_ Cz> + ... + §P I, €2 (3

PO P1

fazendo u, =y - Yo * onde 1 assume os valores da variavel
L T

X, a equagdc (38) pode ser escrita como se segue:

P
RCz> = F u J_. Cz3 c402

Aplicando © métodeo dos gquadradeos minimos a

equagdco (32, STEVENS (189510 chegou ac sistema de eqguagdss
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normais:

- an -prr” + LY =0
{ —agpr” -pyrr + Ty =0 C41>
L - ap ¥ X _ ﬁzz s 2%t s BT xy e

onde a & a estimativa de o, r a &€ estimativa de p e 3 a
estimativa de (3. Este sistema € o mesmo que o sistema (28).
O autor apresentou as seguintes fdérmulas para a obtengio das

estimativas dos parametros:

X X=-1

a = Faa YOy o+ Fab T yro o+ Far L yr c42>
-~ x X=-1 '
3 = Fab Loy o+ be L yro o+ Fbr L yxr C43>
X x-1., =
r=rg* [Far Ly + Fbr L yro o+ Frr L xyr 1.3 C44>
onde Faa, Fab’ Far, be, Fbr e Frr se obtém pelos elementos
correspondentes da inversa da matriz:
n = r” n xr 7t
pN r* > rZx v = 2xt 45>
E xrx—-i Z xr2x—1 z X2r2x-2

como se segue:.



£ r2< Z sz;«;—i
= - aa . f -
aa aa 2x-1 2 2r-2
‘ % , Z Xr X r
3 1
£ . r T oxr 7t
= = ———-—.———-—.——a , T b = -
ol 2x-14 2 2x-2
Pow | ¢ T oxr noxr
P
£ r pLon
— * ar N E
Tar st T 2x Zx~1
T [ ow | =T T T oM
£ n T ok T
Fo- bb f -
bb S x=1 2 2x-2
| w | T xr T x'r
- h
£ n v >
br “
F = N I = -
br bor ) 2x~1
| ow Tr ¥ oxr
f n = r
T
Fr = —Er __ r = ,
rr >
r l w ‘ E l"( E - x

assim as estimativas a, {3 = r podem ser obtidas como se

seguem:

e i 3 Fao. Fab Far N 3 oy i
€ = | Tab Fob For Loy C 48>
?;\'O'I‘) F‘O.l" Fbr Frr E yxrx_i

ro=ro o+ Sr, onde &r = RCSrO R
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Partindo de uma estimativa preliminar r, de r,
o autor obteve estimativas preliminares dos outros dois
parametros = o valor de uma correg3dc para r, Inicia-se
assim um processco iterativo, até se obterem estimativas
eficientes. Porém PIMENTEL GOMES (1883) afirma gque esse
pProcesso nem sempre converge.

Os valcores de Faa, Fab’ Far, be, Fbr = Frr
foram tabelados por STEVENS (18510 para valores de r no
intervalo [0,25 ; ©0,7] para os casos de cinco e sels nivels
equidistantes e para valores de r no intervalo [0,30 ; 0,75]
para o caso de sste nivels equidistantes. PIMENTEL GOMES

(1883) determinou os polindmios FGQ, F , F , F e Fr

ab ar br r

para o casoc de trés e quatro niveis equidistantes, mas n3o
foram tabelados.

O item 2.2.3 permite sstimar os paramstros da
equagdo (12 nos casos de niveis equidistantés ocu ndo,  porém
& necesséario tabel;r polinédmios em =z ou os elementos do
sistema (483 para maior facilidade na determinagdc das
estimativas dos par&metros.

Un método simples para a obteng3c de valores
aproximados da estimativa do parametro c da equagdo (32 para
cincoc, sels e sete nivels equidistantes foi proposto por
PATTERSON (19882, Onde as estimativas sZo dadas por relagdes
de dois contrastes entre os wvalores de y. O autor comenta
que as estimativas propostas podem ser usadas como
estimativas preliminares de r no método apresentado por

STEVENS (18510,
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2.2.3.1 R caso de quatro niveis

equidistantes

Utilizande a eguagdo (34>, PIMENTEL @ GOMES
(18832 tabeslou pelindmicos em z no intervaleo [0,1]1 e, pelas
férmulas C2682 e (370 cobteve as seguintes féormulas para o

calculo das estimativas de A e b,

u1 1 - =z - Z7 D =+
A=y 4ot su C1 +z -2 & 47>
= Yo P4Cz) 2
+ U C1 + zZ + zz)
3
P, (2> = C1 - 2> (3 + 4z + 322>
~ z 3
R 1 A Cl + z2 + =z + Z D 48>
b = —— log — — — — —
c 4A—Cy0+ 1+yz+y3)
onde:
u:b:yi'.—yoy l:l, 2, 3;9

z & determinado por tentativa da equagdoc (400 e c pela

equagdo (353,

. Ve .
2.2.3.2 - 0O caso de cinco niveis

equidistantes

Para este caso, PIMENTEL GOMES e NCGUEIRA
(1851>, PIMENTEL GOMES (1953) tabelaram polindmics em z e

determinaram as seguintes fdmulas para as estimativas de A e



b.
u, L -~z -z° 2%+ 2%+ 2% .
su 1 -2 - 2%+ 2%
~ _ 1 2
A= Yo * PSCZD U €1+ 22 - 2% - 2% - 2% 2% . 49>
s u C1 s 28 - 2> - 2D
4
L .
onde,
P Czd) =4 -2z + 22° - 4z° 4z° 4+ 2 -2z’ + 4z°
2 C1 zZ + zZ +z®
b = —— log _ _ _ _ _ _ 502
c 5 A - C Y, Y Yoot y43
2.2.3.3 - O caso de quatro niveis nao-
—equidistantes.
Considerande o© esquema tedrice 0O, 1, 2, 4
NOGUEIRA et alitv (196832 tabslaram polindmios em =z =

21

determinaram as seguintes

e b,

+

u
4

1

1
z

c1

+

férmulas para as estimativas de

CB12




a2z

Onde>
P4Cz) = 3 - 2z + z2 - 223 + z4 - 225 - Ez6 + 328
~ A Tl +z + 2z + zZ 2 cs23
b='—7\._-log ~ o . . .
c 4 A-Cy +y +y, +¥)>
onde,
g4oo= Y. T Yoo i=1, 2, 4
2+.2+3.4 - 0O caso de cinco niveis nao-
equidistantes.

Considerando o esquema tedrico O, 1, 2, 4 e 8
PEIXOTO & CGOMES {19882 tabelaram polindmios em =z e

determinaram as seguintes fdérmulas para as estimativas de A

e b.
3 3 4 5 8 ° 15 7
U1C—1 -z =Z +Z —Z +Z ~Z +zZ ) +
3 s a 10 16
+ u2C1 -z~ -z +zZ —Z +zZ7 7D +
~ - 1
A = + 2 5 & 12 1S 830
yo P5Cz) + U4C1 +z -z ~z -z +z7 7D +
2 4 o 10 12
+ ueCl +zZ +zZ =z -z -z
L B

onde P5Cz) foi tabelado para 0 < z < 1.

u =y -y i =1, 2, 4, 8.
% 1 Q
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2.2 - Anhlise de variancia

Determinada a egquagio de regressio, € possivel
calcular os valores esperados & a soma de quadrados dos
desvios. PIMENTEL GOMES (19%1la, 18530 demonstrou gue a soma
de quadrados de tratamentos pode ser decomposta em duas
partes, uma devida & regress3c e outra relativa aos desviocs

da regress3do, isto &,

P P ~ P ~ -
J L Gy =i ¢ y -ydF e T Cy - ¥ 2 4sich:
L=4 v v= 4 v v vz 4 v
onde:
J - numero de repetig¢des;
P — numero de niveis;

y. ~ média associada ao nivel i;
1

J T C;L - ;DZ - soma de quadrados de tratamentos;
J T C;L - yi)z - soma de gquadrados dos residuocs;
J 5 Cyi - ;)z — soma de quadrados da regressio.

PIMENTEL CGOMES (1881a> concluiu gue a analise
de variancia pode ser utilizada com vantagens no estudc de
exper i ment os de adubacg¢zio com o auxilio da Lei de
Mitscherlich, pois ela permite verificar a aplicabilidade da
Lei, assim como concluir scobre a dosse economicamente
aconselhavel.

Analisando a aplicabilidade da Lei de

Mitscherlich, através da anidlise de variadncia, PIMENTEL
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GOMES (1851bk> concluiu que a Lel de Mitscherlich pode ndo
ser aplicavel em alguns casos, mesmo Jquando essencialmente
correta, ou seja, quando a variagio do acaso gue afeta os
dados € muito grande.

Conforme sugerem PIMENTEL GOMES (1851, 18530 e

STEVENS (18512, o gquadro da andlise de variancia &:

Tabela 1 - Analise de variancia.

C. V. G.L.
Reg. pela Lei de Mitscherlich 2
Desvio da Regress3o p-3
Tratamentos p—1

onde: p € o numerc de niveis.

Para‘ o caso de trés niveis, a analise de
variancia pode também ser feita, mas ndo scobram graus de
liberdade para os desvios da regressido, conforme demonstrou
PIMENTEL GOMES (18572, no caso da andlise conjunta de 38
ensaios fatoriais 3° de adubagio de cana—-de-—aglcar com N, P

e K.
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”~ Fed ~
2.4 - Yariancias e covariancias dos parametros

Considerando a equagio (33, STEVENS (138515

demonstrou ques a matriz de covariancias & dada por:

F F F el
ac ab ar
F F F 3 s?
ab ob _— C5Bd
F F. /13 F p°
ar br rr
L -
onde:
sz - estimativa do quadrade médio residual
vCad = F s cov(a, {3 = F s
aa ab
CC%) = s? cnga rJ> = (F /ﬁ) s®
T b ? B ar
~ ~ 2 2 ~ ~ ~ 2
vir2 = CF”/ﬁ > s cov(f3,rd = CFb{/B) s

As estimativas das wvariancias das estimativas
dos parametros da equagdco (12 podem ser determinadas em
fung3io das variancias dadas por SITEVENS (18512, conforme

demonstrou PIMENTEL GOMES (18532, istc &, de (332

z=r =109
10” %4 ~ r ~
=T Toge 99° =T T5ge 9
4 e = dr
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~ o~ vir>
vic) = 3
c2,3ra
-~ F z —gh
mas v(rd = Arr s e 3 =- A 10 N
Bz
F
A~ rr >
v(ed = — s 87D
C2,3rq A 107°%%
sendo:
g = - A 107°°
b = (grslog r2 log - (R7AD
db = loq = - da. L oap . 1:912"‘5‘:@ dr
g A 3 g
™ A AN N~ g AN 2 ~ b
C1r A7 vCAS + C13D7 v + u vCrd -
ch) _ q 2 ]- C2/A30 cdvlARD —2CurAd cdvCArD + ] (58>
T jlog r N ~
+ C2urDedv (HBrd
onde:

logC—Asf3D
r log Cr3

vCAY = F s (gsieh
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Para o©o caso de itrés nivels equidistantes,

D AULISIO (18973> demonstrou gque:

52, 52, 5%
Yo 1 Y2
z 2
~ o~ log e - _ == _t{tas
vied = - — — — Yo 4 Yo7 2 J ceo>
acy, - ¥,> Sy, - v¥,.? - -
] Y, Y, ]

A autora concluiu que as {érmulas (570 e (80
fornecem resultados bem semelhantes, sendo que a fdérmula

(802 tem a vantagem de utilizar os dados do ensaio.
2+.4.1 - Intervalo de confianga

Para a obtengdoc de intervalos de confianga
para os paréametros, pode-se utilizar satisfatoriamente a
estatistica t com um nivel a de significancia com n—p graus

de liberdade, STEVENS (1383513, PIMENTEL GOMES (18978).

2.8 - O parametro c

Dos parametros da esquagdo de Mitscherlich, o
parametro ¢ € © que tem recebido maior atengdo, pois & ele
que lindica a eficacia do nutriente e a eficiéncia do
del ineamento.

Em ensaiocs de adubagdo com N, P e K enm

cana-de-agucar, HCDNETT (13988 estimou os seguintes valores
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para o parametro c.
0,00535 harkg para o Nitrogénio.

0,00891 harkg para o Fésforo e o Potassio.

Através de uma anadlise conjunta, PIMENTEL
GOMES (19872 ajustou a squagio (12 a 38 ensaicos fatoriais 3°
de adubagdoc N, P e K em cana-de-agdcar, e estimou os
seguintes valores para o parametro c.

G, 00487 ha-kg para o Nitrogénio.

0,00878 ha-kg para o Fdésforo.

0,00884ha kg para o Potassio

que s3o semelhantes aqueles obtidos por HODNETT (19562,

Estudando a eficiéncia do delineamento
0 - x - 3, NOGUEIRA (18802, demonstrou que a eficiéncia
maxima da estimativa do parametro ¢ ocorre para x préximo de
um.

Qutras estimativas do parameiro c utilizando
N, P e K, foram obtidas por BOGGIO RONCEROS (1873, GOMES &
SILVA (1978>. Comparando os resultados com agueles obtidos
por PIMENTEL GOMES (188572, os autores concluiram que se
devem usar os valores de ¢ para os nutrientes N, P e K,

citades por PIMENTEL GOMES (1887D.
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P

2.6 - A dose economica

Estimada a equag3io da regressdo e comprovada
sua aplicabilidade, ¢ importante determinar a dose de
nutriente que maximiza a receita liguida do agricultor. Se y
& a produgio £ w o prego unitaric do produto agricola,
sabe-se que a receita bruta & dada por R = wy. Para se obter
a receita ligquida, devem—se descontar da receita bruta as
despesas compostas de uma parte fixa m e uma parte
proporcional a guantidade de nutrientes (tX2, onde t € o

preco unitario do nutriente.

Z = wy — m — tx. 812
z7 = wy’ — tx cead
sendo:
y = A [1 - 10°%®,
—-c{x + b

¥y = A cCL102> 10
substituindo em (82) ¢ igualando a zero, obtém-se:

w A E CL1OD - 1Ocm + B

aplicando logaritmo aos membros, fazendo L1O = 1-/1log e

w A C

leg t log e

3

x = l-rc - b 83>

que, conforme demonstrou PIMENTEL GOMES (18333, Sua

aplicagdo € razocavel para © calculc da dose econdmica.
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Ma priatica n3o

4}

e conhecem A e b, o qgue traz
um inconveniente aoc emprego da fdérmula 832, A fim de
torna—la mais Gtil, considere a aplicagio de uma dose x ~=om
produgio média ;u e uma testemunha com produgdc média Yo

Através da equagio (12, obtém-se:

- -1,
3 = A[1l - 10 773
Yo [ 1

considere u = y - Yo © aumentoc de producdco, logo:
U

- ~bx
u=A107°°¢t - 10 M

A = CB45

substituinde (84> em (832>, ocbtém-se:

multiplicando ¢ numerador e denominador por x , aplicandoc
(¥ 3

propriedades de logaritmos e simplificande, obtém-se:

< x
>
X o= —é— log = + i log S s

- €1 - 10°°"W log e T Ty

PIMENTEL GOMES & ABREU (195893 ¢ PIMENTEL GOMES
C1i2815 demonstraram gue o primeiro termc de (85D &

aproximadamente 1.2 x , logo:
u
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* 1 1 w U
x ——-—§-—X + p lcg(——;—;{——-] C8B

L*s

VIEIRA & CAMPOS (19712 utilizando a egquagZo

(32, deduziram para a dose scondmica a férmula:

t
x*z-L—é-—)—-.L _ 87>
£ R w CL

onde: L € o logaritmo natural.
DAULISIO (18732 concluiu que, usando o valor
de ¢ da literatura no cialculo da dose econdmica para o caso

de trés nivels equidistantes, deve-se recomendar a média de

duas doses econdmicas, isto &,

3%
X o+ X
k3 1 2
b4 =
2
onde:
x1 - & a dose econdmica calculada, considerando:
u = -
y1 yo
% N .
xz - & a dose econdmica calculada, considerando:
u = -
yé yi
~ ~
2.6.1 - A variancia da dose economica

Uilizando a férmula (882, obtém—-se:

dx* = 1/¢c log e du
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Se c for estimado com os dados do ensaio,

obtém-se:

E
axy = log e du fc log w U
2
o u < T x
o
&,
Vi) = Clog esued? vCw + Clred* Clog 2% v -
U
- zZClog escd’ Cleg —EEQE— > edvlu,co [ sich

conforme demonstrou PIMENTEL GOMES (18813,
Considerando a equagfo (33, VIEIRA & CAMPOS

~
(19712 deduziram, para o calculo da v(x D> no caso em que_ se

usa © valor de ¢ do préprio ensaio, a seguinte férmula:

t
1 + L =
N fBw. CL o> - . DA
vix D = —— vied + - - ViR o+
p CLod® B CL p
t
1 + L -
R wllL oD R
+ 2 e — c&v(3, oo 700
B p CLEd’

Os autores recomendam, sempre gque possivel,
aplicar a fdérmula para o cialculo da dose economicamente

aconsel havel.
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Para o© casco de trés niveis equidistantes,

D”AULISIO (19732 deduziu para o calculo da VCX*D, a férmula:

~ Cg log ed? s®
vix 2 = 3%
4 J
u
log y -1
1
s 2 ~
Wil
3 2 log !
1 Cuz - uibw tg .
log -
u tg u_. - u
1 2 1
- 2
u2 wui
log [ T, -1 } u, log X
* * ufu - u 2
1 1
\. - &
onde:
ui = yi - yﬁ = uz =Yz Yoo

A autcora concluiu gque as fdérmulas 700 e
(71> fornecem resultados semelhantes, sendo gque a fdérmula

(710 tem a vantagem de utilizar os dados do ensaio.



3. METODOLOGIA

3.1 - Modelo a ser ajustado

O modelo utilizado para desterminar a produg3o
em fungdo do nutriente adicionade ao solo foli a equag3ic de

Mitscherlich

—ci{x + b

y = AI[1 - 10 ]
e sua forma equivalents,
y=a+p30

onde:

A, bec; o 3 e p sio os parametros.

3.2 -~ Delineamentos

Os delineamentos que foram considerados podem
ter sido oriundos de um experimento com cinco ou seis
niveis equidistantes, no gqual ocorreu a perda de wum dos
niveis. Entretantoc, os del ineamentos podem ter sido

deliberados na instalagio do experimento.
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3.2.1 - Delineamentos para o caso de quatroc niveis

naco=-equidistantes.

Para este caso, foram estudados os

delineamentos (O, 2, 3, 42 e (O, 1, 3, 4D.

3.2.2 — Delineamentos para o caso de cinco niveis

nac—equidistantes.

Neste caso foram estudados os delineamentos
tedricos (0O, 2, 3, 4, 52, CO, 1, 3, 4, 53, C6, 1, 2, 4, 8O e

cCo, 1, 2, 3, 8 , nessa cordem.

3.3 - Mitodos de estimacéo dos parametros

Para estimar os parametros da equagfo de
Mitscherlich, foram utilizados dois métodos: o método de

PIMENTEL GOMES e NCGUEIRA e o método de STEVENS.

3.3.1 - Mktodo de PIMENTEL GOMES & NOGUEIRA

Para estimar os parametros da equagdo de
Mitscherlich na forma da equagio C1io, inicialmente,
desenvol veu-se o determinante (342 do capitule 2, ondes ¥y
assume o©os valores observados gquando x assumir os valores do

delineamento em gquestio.
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Desenvolvido o determinante, os  polindmios
dele coriundos foram divididos por z(z - 15>° e tabelados para
valores de z no intervalo [(0,17.

Com os polindmios tabelados, determinou-se por

tentativa, o valor de z gque satisfaz a equag3do:

]
Y
s

!

RCzd =Y u J (=2 = 0,

onde:
u. = Tt - To ou u. = ;L - §o
th ~ polinémio em =z de nivel p e tratamento i;
P — numeroc de niveis;
i - assume os valores do delineamento;
Tt - & o total do nivel i
},L - & a média do nivel i.

Determinado z, as estimativa de ¢, A e b foram

obtidas respectivamente, pelas fdérmulas (35, 38 = 37D.

3.3.2 - MBtodo de STEVENS

Para se obterem as estimativas dos parametros
da equagdo de Mitscherlich na forma da equagdo (33, proposta
por SPILLMAN & LANG (19243, comega—-se por obter uma

estimativa preliminar de r.
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As estimativas dos parametros foram obtidas

pelo produto das matrizes,

- Faa Fct.b Fo.r LY
-~ %
3 = Fab be Fbr Ty T'o C732
- - = x—1
pCor> A Fo. For Frr | i T Xy r ]
condse a estimativa o fol obtida por r = r, * Pr cem
or = Leord 2 e a matriz,
Fao. Fc.b Far
Fab be F'br
F F F
| ar br rr |

foli tabelada para valores de r no intervalo [0,01; 0O,85].

~.

Para.a cbtengdo de A, b e ¢ da equagdco (12

utilizou-se a comparagfo com a férmula (32, isto &,

~ ~a

a = A B = - A107°° e r=10°

3.4 - Eficiencia dos delineamentos

Sabe-se que a eficiéncia de um delineamento
apropriado ao uso de curvas e superficies de respostas €

avaliada através da variédncia dos parametros, em igualdades

de condigdes.
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Foi wvisto no item 2.4 gque as sestimativas dos

parametros da squacdo (32 sZo dadas por:

vCAY = F  s°

ac

~
2
v = F s

bb
F
-~ rr 2
VCFD = =
92
Sendo as estimativas das variancias
proporcioconalis as fungdes F be, F , os minimos valores
ac rr

dessas fungSes conduzirio as melhores estimativas. aAssim, a
eficiéncia dos delinsamentos estudados foli avaliada atraveés
destas fung@es para valores de r no intervaleo [0,3; 0,71,
com r variando em um dé€cimo. Tomou-se esse intervalo, pois
nele est3o incluidas as doses padrdes mais utilizadas na

pratica, conforme demonstrou NOGUEIRA (18860D.
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4. RESULTADOS E DISCUSSOES

4.1 - Estimacao dos parametros pelo metodo de PIMENTEL

GOMES e MNOGUEIRA

4,1.1 - O caso de quatro niveis na%—equdistantes

Para os delineamentos em estudo, foram obtidos

os resultados que se seguem:

Delineamente 0, 2, 3, 4

Com o desenvolvimento do determinante

C34D
dividido por z(z —:1)3, foram cobtidos os polindmios:
J Czd = - 422 - 723 - 924 - 425 - z6
40
J, 62> = 4+ 9z + 11z% + 9z° + 82z* + 22° - =2°
J43Cz) = - 2 + 422 + Bz° 4 Bz* + 42 + 22°
J 2> = -2 -9z - 112" - 82° - 3z% - 2z’

O valor de z que satisfaz o determinante (34>

& obtido pela equagfo;

RCzd = u J <z + u_J
2 Taz 3

Cz2 +u J Czd 74>
3 4 44

onde:
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J Cz>, J [z e J (z> = foram tabelados para valores de
42 43 44

Zz no intervalo (0,11, ver tabela 8.

ui‘zyi—yo i =2, 3, 4
As estimativas de ¢ A e b, obtidas das
férmulas (35D, (362 & (J72, foram respectivamente:
¢ = 19 logllrz> C78>

onde g € a dose padrio

L 1 u_ 1 - = - 22+ =% . u, €1~ =z .
A= yo * P Cz> 3 4 = 7 8 C783
4 +u 1 - =z + Zz =z =z o+ Z D
onde:
PC2) = 3 - 2z% - 227 + z* - 227 + 2° - 227 + 32%, que

tampbém foi tabelado para z no intervaleo [0,1], ver tabela 8.

~ 1 ACL + zZ° & z3 . z*
b = —— log — — C772
< 4 - ACu_ +u_ +u + 4y >
z 3 4 o
Delineamento O, 1, 3, 4.
Com o desenvelvimento do determinante (34D
dividido por z{(z - 1)3, foram cobtidos os polindmios:
J, 2z = -2z - 6z - 8z° - Bz* - 82° - 22° - 7

3,2z =286z + 9z% + 8z° + 5z* L+ 3z° - 22° - 27
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O wvalor de z que satisfaz o determinante (34D

& obtido pela equagio:

RCz> = u J Cz> +u_ J Cz2 + u J (= 782
1 41 3 + 3 % + 4
onde:
J <=2, J Cz3 e J ({zJ - foram tabelados para valorss de
41 43 44
z no intervale (0,11, ver tabela 9.
uoo= oy - Yor i =1, 3, 4
As estimativas de ¢, A e b obtidas das
férmulas (35>, (36> e (377, foram respectivamente:
c = 179 logCl-zD> C7aD
ui 1 -z - =% - Z:S + 26 + ZBD +
~ -~ 1 2 3 4 ? 8
= -z -z -z 2 sl
A Yo * P4Cz) + u_ Cl1 + =z + Z + 802
+u C1 + zz - z* - z° 4 zd - z?)
<
L .
onde:
P.Cz> =3 -2z + 3z° - 222 - 4z - 227 + 32° - 227+ 22%,  qus

também foli tabelado para z no intervale [0O,11.



~ 1 ACL + 22+ 20+ 2*
c 4 A - Cu +u_ +u + 4y 2
1 4 o
4.1.2 - O caso de cinco niveis ngo-quidistantes

Para os delineamentos em estudo, foram obtidos

os resultados que se seguem.

dividido
J Czd =
S0

J__C=zd =
52

J_ C=zd =
53

J_Czd =
54

J Czd =
55

Delineamento ©, 2, 3, 4, 5.

Com o desenvelvimento do determinante (34D

por z(z - l)a, foram obtidos os polindmios:

- 8z% - 132° - 24z* - 28z2° - 24z° - 1127 - 4z°% - 2°
B +15z + 23z° + 242> + 21z% + 18527 + 72 - 4z® - 27
-2 +3z #13z° «19z° s21z* 2027 172°% +9z7 42 - 27

-2 —gz -7z% -z? ez* + 82" + 122°% + 9z° + 72% 4 32°

-2 -9z -23z% -29z’® - 24z* - 172° - 122° - 727 - 3°

O valor de z que satisfaz o determinante (34D

& obtido pesla equagdo:

RCz) = u
2

J Cz0 + u_ J_Cz> +u J_ Czd + u_ J__C=zD cgad
52 3 53 4 54 5 55
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Cz>, J_ Cz>, J (Cz> e J (Cz2>2 - foram tabelados para
52 53 54 55

valores de z no intervalo [0,1]1,ver tabsla 10.

ut = yt - yo i =2, 3, 4, 8.
As estimativas de <, A e b obtidas das

férmulas (38>, (382 e (37D foram respectivaments:

c = 1-/q logClrzd 830
u 1 - z2 - zs - z? + ze + zﬁo) +
~ _ 1 vu C1 -2 szt -2 27 2*%
A= yo TPz ? o 10 (840
=5 + u4 1 -z - z7 + zZz D +
+ u_ C1 + z4 - 25 + 26 - z? -z 2
e i
onde:
P5Cz) = 4 —822 —823 +824 —425 +226 - 427 + 828 - 229 + 4210,

gque também fol tabelado para z no intervalo [O,11,ver tabela

10.

R ) ACL + 28+ 20+ 2%+ 2%

b = —— log — — 85>

c S A-Cu +u_+uUu +u_+ By D
2 4 5
Delinsamento O, 1, 3, 4, S,
Com o© desenvolvimento do determinante (345

dividido por z(z - 1>° ,foram obtidos os polindmios:

J_ C2>="3z —gz? -14z° -15z* -182° -182° -19z° -0z? -4z -z'°



J  Czd= 3+9z+418z% +18z° «15z* s12z° 32° -3z° -9z® -4z® -z*°

J (D= —1-2z+Bz +14z°+232%+302° +20z° 2227 «122°% +42° -z*°

3 4

J 4(2): ~-1-2z —622 -z -z +525 +1326 +162? +122a +729 +3210

J Czd= -1 -2z -Bz% -17z° -22z* -20z° -27z° -18z° -8z2° -3z

O valor de z que satisfaz o determinante (345

z

& obtido pela equag3o:

RCz> =u J Cz2 +u_ J Czd +u J Cz2 +u J C=zd G=iep
1 51 3 =53 4 54 s 55

onde:

J_Cz>, J_Cz>, J_Cz> e J_ (z> foram tabelados para valores
51 53 54 55

de z no intervalo [0,1], ver tabela 11.

g o=y Ty, i =1, 3, 4, 5.

As estimativas de ¢, A e b obtidas das

férmulas (382, (38> e (372 foram respectivamente:

c = 1-/g logClirzd €872
u C1 -z -z* --z5 +z8 +21°D +
~ _ 1 oy 1 +z% -z° -z* 27 +2'% .
= - D)
A Yo T P Tz 2 4 = s 7 o C882
s + u4 Cl +z27 =z -z27 sz -z =270 4
+ u5 C1 +zZ -25 —29)
- -

onde:
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PSCZ) = 4 -2z +4z° -2z -4z -4z +2z -2z +2Z -2z +4z

que também foi tabelado para =z no intervalo [0, 11, ver
tabela 11.
~ 1 ACL +z +z2+2% 4 2%
b = —— log — — asieh
c 5 A ~-Cu + u_ +u + u_ +38y >
1 3 4 = o

Delineamento O, 1, 2, 4, S.

Com o© desenvolvimento do determinante (345
dividide por z(z - 152 », foram obtidos os peolindmios:

J_CZr="32 -8z% -18z° -27z* -30z° -22z° -17z7 -8z° -2z -z'°

J_,C20= 3 47z s22z% aez? a3z ez -z° -z7 -8z? -2z -z'°

J_, (2= ~1+dz+12z2 42220 +202%4302° +232° 1427 4B2° 227 -z1'°

J, (2= -1 -4z-9z°-32%+32z% +122° +«185z° 18z 15z° 0z .3z
J (2= -1 —4z -e2® -19z° -1sz* -18z° -15z° -142° -92° -3z

O valor de z que satisfaz o determinante (343
& obtido pela equagdo:

Rizd=u J (Cz2 + u J Cz3 +u J Cz2 +u J (Cz> 302
1 51 z " sz 4 5S4 5 55

onde:

J Cz3, J_ Cz>, J_ (Cz> e J_ (=23 foram tabelados para valores
51 52 54 55

de z no intervale [0,1]1, ver tabela 12.
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o= yT Yy i=1, 2, 4,
As estimativas de ¢, A e b obtidas das
equagles (350, (382 e (372 foram respecltivamente:
c = 179 logCl z> 913
u (1 -z —23 +z4 *25 —26 +Z +21°3 +
~ _ 1 oy, €1 - z% - z% - 27 4 2% . 2%
A = yo NS 2 5 S [+ 10 ce2)
5 + U4 1 + zo - =z -z -z o+ D o+
+ u5 1 +zz +z4 —z5 —26 -z7 +Z ~29)
onde
P Cz> = 4 -8z w2z? —2z? 2zt -4z -42° -2z7 +4z2® -227 4427,
que também fol tabelado para =z no intervalo [0,11, ver
tabela 12.
~ 1 ACl + =z + z2 Lzt 25)
b = — log — — 33>
c 5 A -Cu + u_ +u + u_ +8y 2
1 4 o
Delineamente O, 1, 2, 3, 5.
Com o© desenvolvimento do determinante (340

dividido por

zCz - 1)3, foram obtidos os polindmios:



¢ obtido

RCz2 = u
1

de z no intervalo [(,17,

equagdes

47

-3z —522

4+ > <] 7 8 o

3 47z +9z° +12z° +8z% Bz

a9 >

~1 +dz +9z°% +17z° 20zt «21z° +19z° 1327 +32° -2z

—1 —dz +7z° 18z* 21z° +24z° 23z° +18z2° .e2°

-1 -4z -12z° -24z° -26z* -24z° -13z° -8z°

O valor de z que satisfaz o determinante (34D

pela equacgio:

J {z> +u J Czd +u J Cz2D +u J C(Cz> (84D
51 2z " sz 3 =3 5 535

Czd, J_Cz> e J__Cz> foram tabelados para valores
52 53 55

ver tabela 13.

u,L = y,L - yo i=1, 2, 3. 8
As  estimativas de <, A e b obtidas das
(382, (36> e (37D foram respectivamente:
c = 1r-g logCl. z> 95>
ui c1T -z - z3 + zio) + ?
1 + u C1 - 23 - Z5 - 27 + Z10 + zd) *
I 2 CoBd
P (z> 2 3 5 a 10
5 +u C1 + 270 - 20 -z - zZ +zZ"7D +
r u5 1 o+ 22 - z4 —z5 - z? - 283
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>

P Cz) = 4 -2z +2z° -4z° +2z% -42° .2z° -227 -22% +42'°. que

também foli tabelado para z no intervale [0O,1], ver tabela

13.

~ 1 AdL +z o+ z2 s 2% . 25)
b = — log — — Ca7>
< 58 A - Cu + u_ +u_ +u_ +5y D
2 o
Na determinag3do de =z, ss ndo houver, pelo

menos, uma mudanga de sinal para os valores de RC(zD, n3o

sera possivel estimar os parametros da equagdo C1).

4.2 - Estimagéo dos parametros pelo método de Stevens

Para a obteng3o das estimativas dos parémetros
da equagdo de Mitscherlich por esse método, foram tabeladas

as fung@es F , F _, F ,
[eled

F F e a val s de r
ab ar bb’ d Frr para atore

br
no intervalco [0,01; 0,83], com r variando em um centésimo.
Para os delineamentos estudados, ver tabelas 14 a 19 e para
os delineamentos citados na reviszZo de literatura,ver
tabelas 9§ a 12 do apéndice.

Com o tabelamento da fungBes acima citadas, a
estimagdo dos parametros da equagldo (732> & facilitada

sobremaneira.
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4.3 - Eficiencia dos delineamentos

Para verificar os delineamentos que forneceram
uma estima¢gdoc mails eficiente, foram elaboradas as tabelas a
seguir para os valores de Faa, be e F}r para valores de r
no intervaleo [0,3; 0,71,

Tabela 2 - Valores de F , F e F para valores de r no
aa bb rr

no intervale [0,3; 0,7] para os delineamentos de

quatro niveis n3o-equidistantes.

DELINEAMENTOS FUNGIES VALCRES DE r
0,30 0,40 0,350 0,80 0,70
F o 1,15 1,91 3,75 89,10 29,868
(=4
0,2,3,4 be 2,12 2,82 4,81 3G, 45 28, 86
F . 7,14 5,22 4,88 4,99 5,54
r
F o 0,73 1,15 2,39 8,83 27,30
(=4
0,1.,3,4 be 1,688 1,89 2,74 86,25 24,44
F 1,74 =2,1z 2,79 4,01 5,54

¥ valores extraidos das tabelas 14 e 195

Confrontando os valores das fungdes dos dois

delineamentos, verifica-se que ha certa vantagem em utilizar
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o delinesamento O, 1, 3, 4 de preferéncia ac O, 2, 3, 4.
Esses delineamentos poderiam ser interpretados
como oriundos de um caso de cinco nivels squidistantes O, 1,
2, 3, 4, no gqual os tratamentos g e 2g fossem suprimidos. A
aplicagio de quatro niveis n3o-equidistantes conduziriam a
uma estimagio mais eficiente do que o© de cinco niveis
equidistantes?
Para responder a essa pergunta, inicialmente
foi elaborada a tabela a seguir:
Tabela 3 - Valores de Faa, be = Frr para valores de r no
intervalo {0,3; 0,71 para cinco niveis

equidistantes.

DELINEAMENTO FUNGCZES VALORES DE r
0,30 0, 40 6,580 0,80 0,70
Faa 0,869 1,15 2,30 5,89 20,80
0,1.,2,3,4 be 1,58 1,88 2,70 5,56 18,863
F 1.88 1.87 a,a4 2.97 4.54

* valores extraidos da tabela 7 do apéndice.

Como na estimac3o das variancias dos
parametros se utilizam os valores médios dos dados obtidos,
para se compararem os tabelas 2 & 3 € necessario reduzi-las
ao mesmoe nUmero de parcelas, isto &€, ¢ necessarico dividir a

tabela 2 por © e a tabela 3 por 4, originando assim a tabela



4 a segulr.
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Tabela 4 - Valores das tabeslas 2 e 3 reduzidas para um mesmo

namero de parcelas.

DELINEAMENTOS FUNGQTES

VALORES DE r

0,2,3,4 F

0,1,3,4 F

0,1,2,3,4 F

0,30

0,23

O, 40

0,38

0,80

0,73

<, 80

C,70

3,94

Confrontando os valores das fungSes dos trés

delineamentos, verifica-se que hid uma vantagem em utilizar o

delineamento O, 1, 3,

4 de preferéncia ac de cinco niveis

equidistantes e tambdm ha uma ligeira vantagem em utilizar o

delineamento ¢, 1, 2, 3, 4 de preferéncia ao O, 2, 3, 4.
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Tabela 5 — Valores de F , F e F para valores de r no
aa bb rr

intervale [0,3; 0,7] para os delineamentos de

de cinco nivels n3do—egquidistantes.

DELINEAMENTOS FUNCJES VALORES DE r
C, 30 Q,40 0,50 C,580 0,70
an .59 0,87 1,582 3,38 10,25
0,2,.3,4,58 be 1,87 1.81 =, 38 3,91 10,01
Frr 4,96 3,24 2,57 2,45 2,89
Faa 0,44 C, 863 1,17 3,02 10,95
0,1,3,4,8 be 1,38 1,48 1,73 3,01 g, 61
Frr 1,48 1,87 1,97 2,48 3,38
Faa 0,33 0,71 1,18 2,588 8,64
c,1,2,4.,9 be 1,47 1,58 1,79 2,70 7,47
Frr 1,38 1,37 1,48 1,82 2,80
Faa 0,83 0,81 1,80 3,11 Q9,17
0,1.,2,3,8 be 1,54 1,71 2,10 3,28 8,20
Frr 1,82 1.54 1,81 1,83 2,41
¥ Valores extraidos das tabelas 18, 17, 18 e 19

respectivamente.
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Confrontandoc os valores das fungles dos quatro
delineamentos, verifica-se que ha uma vantagem em utilizar:

O delineamento O, 1, 3, 4, 8 de preferéncia ac
o, 2, 3, 4, 5.

O delineamentoc O, 1, 2, 3, 5 de preferéncia ao
C, 1, 3, 4 valores da fungdo Frr

O delineamento O, 1, 2, 4, 5 de preferéncia ao
O, 1, 2, 3, 5, consequentemente aos demais delineamentos.

Esses delineamentos poderiam ser interpretados
como oriundos de um casc de seis nivels equidistantes O, 1,
2, 3, 4, B, no gqual os tratamentos g ou 2g ou 3g ocu 4q
fossem suprimidoes. A aplicacgio de cinco niveis no
equidistantes conduziriam a uma estimagdoc mais eficiente- do
gque o de seis niveis equidistantes?

Para responder a essa pergunta, inicialmente

foi elaborada a tabela a seguir:
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Tabela 6 - Valores de F , F e F para valores de r no
aa bbo rr

intervalo (6,2, 06,71 para seis nivels

equidistantes.

DELINEAMENTO FUNGCZES YALCRES DE r

¢,30 C,40 C,80 0,80 0,70

F o 0,43 C,.863 1,10 z,88 8,37

<
0,1,2,3,4.5 be ' 1,385 1,44 1,71 =, 88 7,33
F 1,24 1,37 1,48 1,74 2,36

* Valores extraides da tabela 8 do apéndice.

Como na estimac3o das variancias dos
parametros se utilizam os valores médios dos dados cobtidos,
para se compararem os valores das tabelas 5 e B, &
necessario reduzi~;os ac mesmo nUmero de parcelas, isto &, &
necessario dividir a tabela 5 por 8 e a tabela & por 5,

originandoc assim a tabela 7 a seguir:
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Tabela 7 - Valores das tabelas 5 e 8 reduzidas para um mesmo

numero de parcelas.

DELINEAMENTOS FUNCSES VALORES DE r
0,30 0,40 0,50 0,80 0,70
F 0,10 0,15 0.25 0,58 1,71

[o e A
0,2.3,4,5 Fio 0,28 0,30 0,38 0,85 1,87
F 0,83 0,54 0,43 O,41 0. 48

r
F_ 0,07 0,11 0,20 0.50 1,83

L

0,1,3,4,5 Fiy 0,23 0,24 0,29 0,50 1,80
F_ 0,28 0,28 0,33 0,41 0,56
F__ 0,09 0,12 0,19 0,43 1.44
0,1,2,4,8 %bb 0,25 0,88 0,30 0,45 1,25
F_ 0,23 0,23 0,25 0,30 0,43

T
F 0,11 0,15 0,25 0,52 0,53
0,1,2,3,5 Fly 0,286 0,28 0,35 0,54 1,37
F 0,28 0,28 0,27 0,31 0, 40
F_ 0,08 0,13 0,22 0,51 1,87
0,1,2.3,4,8 F 0,27 0,28 0,34 0,54 1,47
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Confrontandoc os valores das fungles dos D
del ineamentos da tabela 7, verifica-se que:

Ha uma ligeira vantagem em wutilizar o
delineamento O, 1, 2, 3, 5 de preferéncia aoc de seis niveils
equidistantes devido aos valores da fung3o Frr

Ha uma vantagem em utilizar o delineamento O,
1, 2, 4, 5 de preferéncia aoc de seis nivels eguidistantes.

Ha uma ligeira vantagem em utilizar o}
delineamento de seis niveis equidistantes de preferéncia ao
o, 1, 3, 4, B devido seus menores valores da fungdo Frr

HA wuma vantagem em utilizar seis niveis

equidistantes de preferéncia ac delineamento O, 2, 3, 4, 5.
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Tabela B8 - Tabelas de palindmios para interpoiacdo da

ggquasdo de Mitscherlich segundo 0 gelineamento

o0 2 3 4
Z 4 (D) Jd (2D 4 (2 P (Z)
a2 43 44 4

0.060 4.0000 ~-2.006860 -2.0000 3.08080
g.01 4.08%1 -1.8888 -2.0811 2.88988
g.o2 4.1845 -4.8884 -2.1345 2.8882
0.03 4.2801 -1.8862 -2.28071 2.8881
0.04 4.37842 -1.8832 -2.3781 2.9887
0.05 4.4787 -1.8882 -2.4785 2.39848
0.08 4.5818 -1.884¢2 -2.5814 2.34924
g0.87 4.6871 —-1.8782 -2.8887 2.8885
§.08 4.,7853 ~1.8711 -2.7848 2.3988¢2
0.08 4.80861 -1.8628 -2.8051 2.8824
g.10 5.01788 -1.8534 -3.0183 2.8781
0.11 5.1380 -1.8427 -3.1342 2.9733
g.12 5.2552 -1.8307 -3.25289 2.88678
0.13 5.3775 -1.8173 -3.3744 2.3620
d.14 5.5027 -1.8028 -3.4888 2.8558
80.15 5.8311 -1.8864 -3.6282 2.8486
g.16 5.7628 —1.886886 -3.78865 2.89411
0.17 5.8874 -1.8483 -3.8800 2.8329
g.18 6.03585 —-1.8283 -4.0268 2.8242
0.18 5.1771 -1.8055 -4.1664 2.9148
0.20 B6.3222 -1.7810 -4.3084 2.8050
0.21 8.4708 -1.7548 -4.4558 2.8345
g.22 6.6823¢2 -1.7282 -4.8058 2.8833
0.23 8.77833 -1.68587 -4.7588 2.8715
.24 6.89383 -1.8832 ~4.8157 2.8580
0.25 7.1833 -1.8284 -5.0786¢2 2.8458
0.28 7.2713 ~1.5914 -5.24043 2.8321
0.27 7.4434 -1.5518 -5.408¢ 2.8175
0.28 7.8188 -1.5160 -5.57989 ¢.8023
0.28 7.8005 -1.4854 -5.7555 2.78849
0.30 7.8857 -1.4182 -5.8352 2.7887
g.31 B.1755 -1.3882 -6.1188 2.7523
0.3¢2 8.3888 -1.3183 -8.30887 2.7342
0.33 8.5680 -1.2584 -5.4888 2.7182
0.34 8.7731 -1.2043 -8.63952 2.6855
0.35 8.9821 -1.1380 -6.8880 2.8750
0.38 g.1862 -1.0723 -7.1013 2.8538
0.37 3.4155 ~1.0032 -7.311¢2 2.8315
0.38 8.8402 -0.8303 -7.5258 2.6085
0.39 9.8703 —-0.8538 -7.7451 2.5846
0.40 10.1080 ~0.7732 -7.3893 2.55883
0.41 10.3474% -0.58887 -8.1384 2.5343
g.42 10.5348 —-0.5888 -8.43286 2.5078
0.43 10.8477 -0.5068 -8.68719 2.480804
.44 11.10889 -0.4081 -8.81865 2.4520



Tabela 8 - (continuacdon)
z 4 (Z Jd (2 Jd (2D P LZ)
4a 43 44 <%

D.45 11.3723 -0.3088 -39.1664 2.4227
0.46 11.8440 -0.19856 -9.4218 2.3925
0.47 11.8222 -0.0874 -9.8827 2.3613
0.48 12.2070 0.0300 -9.8483 2.3281
0.49 12.4885 1528 ~10.2217 2.2858
0.50 12.7968 g.2812 -10.5000 2.2817
0.51 13.1023 0.41724  -10.7843 2.22865
0.52 13.4148 0.5558 -11.0747 2.1803
0.53 13.7347 0.7018 ~1%1.3713 2.1531
0.54 14.0620 0.8548 -11.8742 2.1148
0.55 14.3969 1.0140 -11.8837 2.0755
0.586 14,7385 1.18017 -12.2887 2.0351
0.57 15.0800 1.3534 -12.8225 1.8837
0.58 15.49485 1.5338 -12.8521 1.8512
0.58 15.8154 1.7220 -13.2888 1.8077
0.80 16.1805 1.9180 -13.8323 1.8831
0.81 168.5741 2.17219 -13.9832 1.8178
0.82 18,9664 2.3392 -14.3415 1.7710
0.63 17.3875 2.5551 -14.7074 1.7233
0.849 17.7776 2.7848 -15.0808 1.8747
0.658 18.13868 3.0237 -15.49621 1.8252
0.586 18.8254 3.2721 -15.8813 1.5747
0.87 18.06349 3.5302 -16.24886 1.5232
0.88 19.57111 3.7889 ~1B.85%941 1.4708
0.69 19.3688 4,.0789 -17.0880 1.4178
0.70 20.4381 4.3662 -17.4804 1.3838
0.71 20.8137 4.6665 -17.82186 1.308¢2
g.72 21.4017 4.39781 -18.3618 1.2538
0.73 21.9800¢2 5.3015 -~-1B.81068 1.13878
0.74 22.4094 5.68370 -19.2688 1.19414
0.75 22.82984 5.83843 -19.7383 1.0844
0.78 23.4805 §.34956 -20.2134 1.0271
0.77 £4.0028 §.7185 -20.7001 0.8885
0.78 24.55865 7.1077 -21.19867 0.8117
0.79 25.1218 7.5088 -21.7033 0.8540
0.80 25.6988 7.8248 -22.2202 0.73863
0.81 28.2878 8.355649 -22.7474 0.7388
0.8z 256.88889 8.8015 -23.2852 0.6818
0.83 27.50c4 9.26833 -23.8333 0.6253
0.84 £28.1283 §9.7413 -24.3833 0.5688
0.858 £28.76868 10.2358 -24.9833 0.5148
0.88 29.49184 10.7478 -25.54589 §g.481¢2
0.87 20.0830 11.2768 -26.1385 0.40930
0.88 30.7803 11.8243 -28.7447 0.3584
0.83 31.452¢2 12.3803 -27.3813 0.3098
0.80 32.1571 12.8789 -27.8813 0.26834
0.81 32.8759 13.5802 -£8.68330 0.2184
0.82 33.6088 14.2051 -29.2872 0.1784






60.

Tabela 9 - Tabelas de polindmios opara interpoiagdo da
equacdo de Mitscherlich segundn 0 dgelineamento
0 1 3 4
=z I T P e
41 43 44 4
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81.

Tabela 8 - (continuacdo)
zZ b L2 J o (Z) J (2 P (Z)
41 43 44 4

0.45 7.4815 -0.2855 -4.0280 2.3468
0.486 7.7054 -0.1884 -4.1770 2.3258
D.47 7.3248 -0.08886 ~4.3341 2.3033
0.48 8.1489 0.0233 -4.4974 2.2801
D.4a9 8.38086 0.14086 -4.6672 2.2558
0.50 8.6172 0.2656 -4,8437 2.2305
0.51 8.8587 0.3988 -5.02873 2.2040
0.52 8.1083 0.5405 -5.2180 2.1783
0.53 9.3630 0.8812 -5.41863 2.1474
0.54 8.8240 0.851¢2 -5.8223 2.1172
0.55 g9.8818 1.0208 -5.8383 2.0858
0.58 10.18653 1.2008 -6.0588 2.0530
0.57 18.4458 1.3815 -6.2885 2.0180
0.58 10.7330 1.5834 -6.5282 1.9835
0.59 11.0270 1.8089 -5.7782 1.8487
0.60 11.3280 2.0328 ~-7.0387 1.38084
0.81 11.8360 2.2710 -7.3050 1.8688
g.862 11.8511 2.5227 -7.5834 1.8277
0.863 12.2734 2.7883 -7.87249 1.7852
0.84 12.8031 3.08683 -8.1722 1.7413
0.85 12.8403 3.3835 -8.4832 1.6360
0.68 13.2849 3.6744 -8.8058 1.68482
0.87 13.8373 4.0017 -9.1403 1.8011
0.68 13.8873 4.3481 -5.4872 1.5518
D.69 14.3652 4,7083 -3.8468 1.5008
0.70 14.7411 5.0880 -10.2185 1.44886
0.71 15.1249 5.48917 -10.68058 1.3853
g.72 15.51868 5.8083 -11.0081 1.3408
0.73 15,8168 5.3504 -11.4208 1.2851
0.74 16.3253 6§.8132 -11.8505 1.2284
§.75 16.7420 7.2887 -12.2959 1.1708
g.78 17.1671 7.8077 -12.7562 1.1124
0.77 17.8007 8.3412 -13.,2332 1.0532
0.78 18.0428 g.8007v -13.7271 0.83934
0.78 18.4836 9.4855 -14.2382 0.8331
0.80 18.8530 10.0882 -14.76872 0.8728
0.81 18.4212 18.7385 =-15.31458 0.8118
0.82 19.8881 11.4103 -15.8807 0.7812
0.83 20.3838 12.1118 -—-16.46863 0.6808
0.84 20.8783 12.8452 -17.0720 0.6308
0.85 21.3818 13.8116 -17.8882 0.5716
0.88 21.8841 14.4122 -18.3458 0.5133
0.87 22.4154 15.2485 -18.0148 0.4563
0.88 22 .8458 18.1218 -189.70885 0.4008
0.883 23.4847 17.0327 -20.4212 0.3472
0.80 24.0328 17.8834 -21.1588 0.2958
0.891 24.5888 18.8752 -21.9224 0.24969
0.82 25.1558 20.0083 -22.7102 0.2011



62.

Tabela 9 - (continuagdo)

Z Jd (2D Jd o (2) b (2D P (Z)
41 43 44 4
0.83 25,7308 21.0874 -23.5237 0.1587
0.84 26.3143 22.2110 -24.3837 g.120¢2
0.85 26.80689 £3.3817 -25.2308 0.0880
0.88 27.5082 24.68010 ~26.1258 0.0567
0.87 28.1182 25.8708 -27.0485 0.06329
0.88 28.73868 27.1827 -28.0025 0.0151
0.88 28,3642 £8.5685 -28.8858 0.0038
1.00 30.0000 30.400060  -30.00080 g.0a00o



B3.

Tabela 10 — Tabelas de polindmios para interpolagdoc da

equagdo de Mitscherlich segundo o delineamento

4 Jd (2D Jd (2D b (2D b (2 P (2D
52 53 54 55 5
0.00 8§.0000 -2.0000 -2.004a0 -2.0000 4.0000
0.01 B.1523 ~-1.8887 -2.0807 -2.0823 3.8898
0.ae §5.3084 —-1.8346 ~-2.1828 -2.1884 3.g88e
0.03 6.4714 -1.8878 -2.2783 -2.2815 3.8881
0.04 5.6384 -1.8578 -2.3712 -2.3887 3.8867
0.05 5.8108 -1.8150 -2.4676 -2.5113 3.9848
g0.08 §.89883 -1.7688 -2.5853 -2.6234 3.8824
0.07 7.1715 -1.7182 -2.8645 ~-2.7533 3.88886
0.08 7.3804 —-1.86861 -2.7650 -2.8831 3.8862
0.08 7.5553 -1.8083 -2.8670 -3.0181 3.8825
0.10 7.7583 -1.5487 -2.38703 -3.1818 3.8782
g.11 7.8636 =1.4840 -3.0750 -3.3187 3.8734
0.12 8.1774 -1.4151 -3.1810 ~3.46867 3.8681
0.13 8.3880 -1.3417 -3.2884 ~3.8300 3.88622
0.14 B.68258 -1.2638 -3.3871 -3.80086 3.8558
8.15 B.8803 -1.1810 -3.5071 ~3.8780 3.8480
g.18 9.1028 -1.0832 ~-3.6183 -4.1653 3.84156
0.17 8.35249 -1.0001 -3.7307 -4.3600 3.8338
g.18 8.68103 -0.8015 -3.84494 -4.,583¢2 3.8248
0.18 8.8783 -0.7872 -3.8581 -4.7753 3.8158
0.20 10.1508 -0.6868 -4.0748 -4.,3867 3.8080
0.21 10.4341 -0.5701 -4.1818 -5.2278 3.8856
g.22 16.7284 -0.44868 -4.30886 -5.48685 3.8847
0.23 11.48281 -0.3168 -4 .4284 -5.7187 3.8731
0.24 11.3385 -0.1782 -4.5480 -5.9815 3.88608
0.25 11.68608 -0.0343 -4.8683 -§.2543 3.8479
0.26 11.8825 0.118% -4.7883 -8.53886 3.83494
0D.27 12.3348 0.2786 -4.8108 -8.8348 3.8201
g0.28 12.68882 0.4483 -5.03¢28 -7.1433 3.8052
0.28 13.0528 0.68281 -5.1552 -7.4645 3.7888
0.30 13.4284 0.8183 -5.2777 ~7.7880 3.773e
0.31 13.8180 1.0144 -5.4004 -8.1471 3.7581
g0.32 14.2182 1.2228 -5.5230 ~8.5084 3.7382
0.33 14.6334 1.4421 -5.6453 -8.88865 3.7185
.39 15.0608 1.8727 -5.7873 ~-8.2788 3.7801
0.35 15.5023 1.8152 -5.8887 ~-8.5868 3.8788
0.36 15.8580 2.1700 -6.0083 -10.1114 3.685886
0.37 16.4284 2.4378 -6.1288 -10.5528 3.B8368
0.38 16.8140 2.718¢& -8.24972 -11.0118 3.8137
0.38 17.4154 3.0147 -6.3641 -11.4882 3.5888
0.40 17.8330 3.3251 -6.4782 -11.88549 3.5851
g.41 18.4673 3.6511 -8.5823 -12.5012 3.5383
0.42 18.0188 3.8832 -8.7030 -13.0373 3.5125
0.43 18.5884 4.3524 -6.8111 =13.5845 3.4847
g.494 20.178¢2 4.7283 ~-6.816817 -14.1735 3.4558



84.

Tabela 10 — (continuacido)

z d (2 Jo (2D 4 (2D J (2D P (2D
52 53 54 55 5

0.45 20.7831 5.1248 -7.0178  —14.7751 3.4258
0.48 21.4485 5.5388 =-7.1184 -15.4001 3.3847
0.47 22.0580 5.8750 -7.2088 —~18.0485 3.3623
0.48 22,7834 6.4315 -7.8877 —-18.7240 3.3288
0.48 23.4122 §.8102 =-7.3812  ~—17.4248 3.2838
0.50 24.1230 7.4121 -7.4580 -18.1523 3.2578
0.51 24.8587 7.8383 -7.5305. —18.8081 3.2203
0.5¢2 25.6138 8.4888 ~7.5850 —18.68828 3.1815
0.53 £6.3850 9.0678 -7.8520  -20.5078 3.14912
0.54 27.2011 8.8738 -7.7008 —-21.3591 3.0884
0.55 28.0327 10.3083 -7.7408 —-22.2327 3.05861
0.58 28.8807 10.8732 -7.7707 - —23.1948 3.0112
0.57 29..7758 11.8687 -7.78082 -24.0818 £.8647
0.58 30.68887 12.3882 -7.7884 -25.0748 2.8168
0.58 31.68303 13.1631 -7.7842 —28.0854 2.8BB67
0.80 32.68013 13.88630 -7.7787 —27.1845 2.8181
0.61 33.6026 14.8004 -7.7448 ~28.2538 2.7817
0.82 34.6350 15.8771 -7.8878 ~—28.3848 2.7085
0.83 35.6884 16.5848 -7.8338 -30.5780 2.6484
0.84 36.7865 17.5548 -7.5522 -31.8078 2.5805
0.85 37.8273 18.5587 -7.451%4 -33.0830 2.5298
0.66 38.0827 18.6108 -7.3302 -34.4083 2.4687
0.87 40.2835 20.7187 -7.1871 ~-35.7783 2.4018
0.88 41.5307 21.8810 -7.0204 -37.2038 2.3350
0.89 42,8051 23.06840 -5.8288 —-38.6820 2.26682
0.70 44.1177 24.3220 -§.8103 —-40.2154 2.1854
0.71 45.4885 25.8372 -6.3632 —-41.8063 2.1228
0.72 46.8614 27.012¢2 -6.0858 - —43.45867 2.80478
0.73 48,2842 £28.4485 ~-5.7758 —-45.1688 1.8711
0.74 48.7881 28.8515 -5.4308 = —-46.8447 1.88¢286
0.75 51.2868 31.521 -5.0484 ~48.7868 t.8122
0.78 52.8487 33.1810 -4.6287 -50.6874 1.7301
0.77 54,4583 34.8742 -4.,1863 —-52.8781 1.68483
0.78 56.1078 36.68837 -3.8587 -54.7344 1.5610
0.78 57.8073 38.5325 -3.1082 ~56.86589 1.4744
0.80 58,5545 40 .4840 -2.5027 -58.0783 1.3865
0.81 61.35086 42.5214 -1.8464 -—-81.38685 1.28786
0.82 63.1865 44,8483 -1.1341% -B63.7454 1.2080
0.83 65.0831 45.868¢2 -0.38249 -66.2100 1.1178
0.84 87.0415 48.1848 0.47¢2 -68.7855 1.06274
0.85 6§8.0427 51.8022 1.3733 -71.4150 0.837¢
0.86 71.0875 54.1241 2.3448 -~74.18618 0.8974
0.87 73.2068 56.7548 3.3888 -77.0087 0.7588
0.88 75.3718 589.4884 4.5158 -78.8618 0.8711
0.88 77.5834 62.3585 5.7234 -83.0221 0.5857
0.80 78.87¢2 85.34925 7.0180 —-88.13942 0.5027
0.81 82.2084 68.45¢22 8.4073 —-88.48&22 0.4230
g.82 84.6058 71.8835 9.8834 -82.8800 0.3473



B5.

Tabela 10 — (continuagdag)



86 .

Tabela 11 - Tabelas de. polinOmios para interpolagdo da

equagdo de Mitscherlich segundo o delineamento

Zz Jd (2D d (2) b (2D d (2 P (2>
51 53 54 55 5

0.00 3.0000 -1.0000 -1.0060 ~1.0000 4.0000
0.01 3.0815 -1.0184 -1.0208 -1.02086 3.8804
0.0e 3.1881 -1.08378 -1.0429 -1.06425 3.5618
0.03 3.2840 -1.054¢2 -1.0654 -1.08658 3.8435
0.04 3.3852 -1.0884 -1.0887 -1.0887 3.8283
0.05 3.4888 -1.0831 =1.1151 -1.1173 3.8087
0.08 3.5881 -1.0851 —-1.1418 -1.1458 3.8838
0g.87 3.7101 -1.1052 -1.1698 -1.1758 3.8788
0.08 3.82858 -1.1134 ~-1.1888 -1.2081 3.8844
0.08 3.8457 -1.1185 -1.2284 -1.2428 3.8507
0.10 4.0688 -1.1234 -1.2610 -1.2785 3.8376
0.1 4.1878 ~1.1248 -1.2840 -1.3180 3.8251
0.2 4.3305 -1.1238 -1.3281 ~-1.3812 3.8132
0.13 4.4678 -1.1200 -1.3636 -1.4083 3.8018
0.14 4.6088 -1.1133 -1.4003 =1.4545 3.7912
.15 4.7568 ~-1.1035 -1.4382 -1.50861 3.7808
0.18 4.8088 -1.0803 -1.4775 -1.5613 3.7712
0.17 5.0862 -1.0735 -1.5178 -1.6203 3.7818
0.18 5.2281 -1.0830 =1.55886 -1.8833 3.7530
0.18 5.38786 -1.0284 -1.60825 -1.7507 3.7446
0.20 5.5720 -0.8884 =1.64886 -1.8227 3.73684
0.21 5.7524 -0.3658 ~-1.88189 -1.8887 3.7288
0.ea 5.,838¢2 -0.8273 -1.7384 -1.8818 3.7211
8.23 6.13256 -0.8834 -1.7858 -2.06897 3.7137
0.249 6.3325 -0..8340 —-1.83486 -2.1635 3.7068
0.25 B§.5385 ~8.7785 -1.8843 -2.2635 3.6886
0.28 6.7538 -0.7168 —-1.8350 ~-2.3703 3.8827
0.27 6.87863 -0.8478 -1.8887 -2.4843 3.68859
0.28 7.2048 -0.5718 -2.0382 -2.6058 3.8780
0.28 7.4420 —-0.4880 -2.0825 -2.7355 3.68721
0.30 7.8875 -0.3880 -2.1468 -2.8737 3.6650
0.31 7.8418 -0.2851 -2.2013 -3.02M11 3.8578
g.32 8.20494 -0.1848 -2.2585 -3.1781 3.6504
0.33 8.4763 -0.0646 -2.3120 -3.3453 3.8428
0.34 8.7578 0.08E2 ~2.3879 -3.5234 3.8345
0.35 8.0486 0.2084 ~2.4238 -3.7131 3.8260
0.38 §.3485 0.3826 -2.4787 -3.8150 3.8170
0.37 8.8807 0.5288 -2.5354 -4.1288 3.8075
0.38 3.8825 g.7102 -2.5808 ~-4.3584 3.5873
0.38 10.315¢& 0.8052 ~-2.6451 -4.6015 3.5884
0.40 10.6858¢2 1.1158 -2.6987 ~4,8588 3.5748
g.41 11.0147 1.3423 -2.7511 ~-5.1347 3.5623
0.42 11.3822 1.5884 -2.8020 -5.42867 3.5488
0.43 11.7818 1.8488 -2.8510 -5.7368 3.5344
0.449 12.1542 2.1307 -2.8878 —-6.0663 3.5188



87.

Tapbela 11 - (continuagdo)
z d (2 b (Z) Jd (2 4 (Z) P (Z)
51 53 54 55 5

0.45 12.5585 2.4334 -2.8422 ~-8.4182 3.5023
0.46 12.38780 2.7580 -2.8835 ~8.7876 3.4843
0.47 13.4102 3.1058 -3.0212 -7.1817 3.48651
0.48 13.8563 3.4785 ~-3.0850 ~7.5888 3.444949
0.49 14.3168 3.8772 -3.0843 -8.0434 3.4222
0.50 14.7820 4.3037 -3.1084 -8.5137 3.34984
0.51 15.28&2 4.7596 ~3.1287 -8.0122 3.3730
g0.52 15.7877 5.2465 -3.1385 -5.5408 3.3457
0.83 16.3080 5.7664 -3.1431 -10.1004 3.3168
0.54 16.8462 §.3212 -3.13868 ~-10.68934 3.28586
0.55 17.3888 6.9128 =-3.1272 -11.3219 3.2525
D.56 17.8701 7.5434 -3.1048 -%11.8882 3.2173
0.57 18.8573 8.2152 -3.0715 -12.6888 3.1798
0.58 18.1818 8.8307 -3.0281 ~13.49343 3.1401
0.59 19.7838 g9.68921 -2.8875 -14.2218 3.0881
0.80 20.4238 10.5023 ~-2.88449 -15.0548 3.0535
0.861 21.0814 11.3638 -2.80594 -15.8351 3.0086%
0.82 21.7574 12.2797 -2.6880 -16.88658 £.8568
0.63 22.4518 13.2528 -2.8737 -—17.8483 2.8044
0.64 23,1850 14.2883 -2.4278 -18.8883 2.8494
0.865 23.8888 15.3837 -2.2534 -13.9858 2.7918
0.68 24.8475 16.5482 -2.068687 -21.1443 2.7308
0.87 25.4171 17.7837 -1.8475  -22.3673 2.6674
0.68 26.20587 18.0840 -1.5887 -23.6581 2.68010
D.89 27.0132 20.4830 -1.3208 ~-25.0200 2.5317
0.70 27.8387 21.95350 ~1.0088 -26.45684 2.4585
0.71 28.6850 23.5143 -0.88017 -27.8713 2.3844
g.72 29.5480 25.1857 -0.2725% ~29.5683 2.3084
0.73 30.4315 26.9138 0.1572 -31.2516 2.2258
0.74 31.3322 28.7838 0.8321  -33.0254 2.1420
0.75 32.2508 30.7211 1.1589 -34.8340 2.0557
D.786 33.18638 32.7911 1.7321 -—36.8622 1.9868
0.77 34.1400 34.87886 2.36498 —38.8345 1.8755
0.78 35.1085 37.2828 3.0578 -491.1162 1.7818
0.78 36.0848 39,7365 3.8154 -43.4123 1.68860
0.80 37.09853 42.3179 4.6427 —45.8282 1.5883
0.81 38.1088 45,0437 5.54499 -48.3687 1.4880
0.82 39.1378 47.8210 B.5259 -51.04c26 1.388&2
0.83 44.1780 50.9575 7.5825 -53.8531 1.28865
0.84 41.2283 54.1810 8.7501 ~-56.8075 1.1840
0.88 42.2903 57.5386 10.0051 -58.8125 1.0813
0.86 43.3536 81.1018 11.3838 ~-83.1750 0.3788
0.87 44,4387 84 .85868 12.8338 —-86.68022 0.8771
0.88 45.5168 §8.81386 14.4214 -70.2016 0.7787
0.89 46.86010 72.9819 16.1381 ~-73.3811 0.8784
0.80 47 .8862 77.3718 17.89828 -77.39486 0.5827
0.91 48.7703 81.98491 18.8735 -82.1127 0.4807
.82 43.8508 86 .8583 22.1181 -88 .4821 0.4030



68.

Tabela 11 - (continuagdo)
Z bz Jd (2D J o2y 4 (2D P (Z)
51 53 54 55 5

0.83 50.39250 81.39780 2%.4202 -91.08B58 0.3208
0.94 51.88081 87.3850 26.88681 -85.8738 0.2450
0.85 53.0430 103.0287 28.5544 -100.9181 0.1788
0.886 54,0804 108.9858 32.4085 —-106.2005 0.1177
0.87 55.0887  115.2488 35,4892 -111.7404 0.0688
0.88 568.0842 121.8284 38.7401 -117.5480 §.0318
0.389 57.0828 128.7352 42.2974 -123.6285 0.0083
1.00 58.0000 136.0000 46.0000 -130.0000 0.000¢0



88.

Tabela 12 — Tabelas de. polinfBmios para interpolagdo da

equacdo de Mitscherlich segundo o delingamento

Z Jd (2 J (2 Jd (2D J o (2) P (Z)
51 52 54 55 5

g.00 3.00a00 -1.0000 -1.0000 -1.0000 4.0060
.01 3.0712 -0.8588 -1.0408 ~1.0408 3.8804
g.a02 3.1458 -5.3150 -1.0838 -1.0838 3.8808
0.03 3.2z12 -0.8686 -1.1282 ~1.1288 3.8417
0.04 3.3003 -0.8183 -1.17486 ~1.1757 3.8231
.05 3.3821 ~0.7671 -1.2229 -1.2250 3.8048
0.a86 3.46868 -0.7118 -1 .2730 -1.2788 3.8868
8.07 3.5548 -0.6528 -1.3250 -1.33M1 3.8882
0.08 3.6455 -0.58086 -1.3780 -1.3881 3.8518
0.08 3.7398 -0.52497 -1.4348 ~1.4480 3.8348
0.10 3.8374 -0.4548 -1.48¢28 -1.5110 3.8182
0.1 3.9385 -0.3807 -1.58522 -1.5771 3.8018
g.12 14,0433 -0.3024 =1.6138 -1.6487 3.7858
0.13 4,1518 -0.2183 -1.8773 -1.7187 3.7688
0.14 4.264949 -0.1315 —-1.7427 -1.7885 3.754¢2
0.158 4.3810 -0.0385 -1.8100 -1.8773 3.7388
0.18 4.5018 0.0588 ~1.8782 -1.8822 3.7238
0.17 4.8271 0.16840 -1.8502 -2.0515 3.70886
0.18 4.7568 0.2741 —-2.0230 -2.1453 3.8843
D.19 4.83813 0.3805 -2.0877 -2.24940 3.6788
0.20 5.0308 0.5137 -2.1741 -2.3477 3.6658
g.21 5.1750 0.6438 -2.25e3 -2.49568 3.6518
0.22 5.3245 0.7814 -2.3321 -2.5715 3.8378
0.23 5.4785 0.8268 -2.4135 -2.6820 3.8238
g.24 5.8400 1.0805 -2.4885 -2.8187 3.6102
0.25 5.80862 1.249289 -2.5808 -2.8518 3.5866
0.28 5.8784 1.4144 -2.88867 —-3.0818 3.5831
D.27 6.1587 1.5855 ~2.7538 -3.2381 3.5687
0.28 8.3414 1.78B88 -2.8420 -3.3838 3.5586¢2
0.28 5.5328 1.3888 -2.8313 ~3.5584 3.5428
0.30 6.7305 c.2020 -3.0215 -3.7272 3.5284
0.31 6.33549 2.4270 -3.1124 -3.8087 3.5158
0.32 7.1474 2.6845 —-3.2038 -4.0853 3.5022
0.33 7.3888 2.9151 -3.2958 -4.2338 3.4885
0.34 7.5838 3.1785 ~3.3878 -4.5018 3.4748
0.35 7.3288 3.4585 -3.4788 -4.7208 3.4805
0.38 8.0714 3.7528 -3.5714 -4.8505 3.4481
0.37 8.3226 4.0628 -3.6625 -5.1820 3.4314
0.38 8.582¢2 4.3888 —-3.7526 -5,4457 3.4164
0.38 8.85086 4.7348 -3.8418 ~-5.7182 3.4010
0.40 8.1278 5.0880 —-3.8288 -5.8822 3.3851
0.91 8.4145 5.4810 -4.0142 -6 .2883 3.3887
g0.42 8.71086 5.8848 -4.0872 -6.5852 3.3518
0.43 10.0183 §.3087 -4.1772 -5.39186 3.334<
0.44 10.3320 B§.7575 -4.2538 -7.268049 3.3158



70.

Tabela 12 — (continuagdo)

Z b (2D Jd () J (2 Jd (2D P (Z)
51 5¢ 54 &5 5

0.45 10.68578 7.2281 -4,3288 ~7.6189 3.2968
0.4986 10.8841 7.7258 -4.3847 -7.8844 3.27868
0.47 11.34910 B.2484 -4.4577 -8.3883 3.2562
g.48 11.6888 8.7887 -4.5148 -8.8041 3.2344
0.48 12.0678 8.3778 -4 .5853 -9.2387 3.2115
g4.50 12.4482 8.8873 -4.6084 -8.8873 3.18758
.81 72.8402 10..6285 -4.6432 ~-10.1778 3.1623
g.5e2 13.2440 11.3028 -4.6687 —-10.68286 3.1357
0.53 13.6588 1e.g1az2 -4.6838  -11.2127 3.1077
0.54 14.0880 12.7580 -4.6878 -11.7884 3.0783
D.55 14.5287 13.5421 -4.,6783 -12.3542 3.0472
0.58 14.8820 14 .3883 -4,8569 —12.8683 3.0144
0.87 15.4482 15.2324 —-4.6185 -13.6134 £.8788
0.58 15.8274 16.1425 -4.5855 —-14.2808 2.8438
0.58 16.4188 17.08886 -4.4834 -15.0023 2.8052
0.60 16.8257 18.1028 -4.4018 —-15.74886 c2.8648
0.8 17.44581 18.1573 -4.2882 ~16.5345 2.822¢2
0.62 17.878¢2 20.2845 -4.1515 —-17.3588 2.7774
0.83 18.5250 21.4268 -3.8884 -18.2245 2.7303
0.64 18.08586 22.86468 -3.7887 —-18.1337 2.6808
0.85 18.8802 23.8285 -3.5801  -20.0885 c.5288
0.88 20.2488 25.2884 -3.328817 -21.0813 2.5743
0.67 20.8514 26.8778 -3.0413 -22.1445 2.5171
0.68 21.4878 28.1548 -2.7188 -23.2505 2.4573
0.68 c2.0885 29,7035 -2.3813 -24.49118 2.3848
Q.70 22 .7428 31.3268 -1.84217 -25.6318 £2.3285
0.71 23.4011 33.0281 —-1.,4857 ~-26.81¢25 2.2614
0.72 24.0728 34.8108 -0.8784 -28.2574 2.18086
D.73 24.7583 38.6784% —-0.4185 ~28.8687 2.1170
0.74 25.4568 38.83494 0.2040 -31.1526 2.0408
0.75 26.1685 40.68826 0.8875 -32.7088 1.8815
0.786 26.8828 42.8271 1.68385 ~34.349494 1.8788
0.77 27.8284 45.087186 2.4618 —-386.0607 1.7855
0.78 £8.3778 47 .4208 3.3627 —-37.8BB28B 1.7088
0.78 28.1378 48.8782 4.3483 —-38.7542 1.8187
0.80 £9.8088 52.4488 5.4187 -4%1.7388 1.5288
0.81 30.688B88 55.1378 6.5857 —-43.8241 1.4358
0.82 31.4802 57 .89488 7.8538 -48.0118 1.3410
0D.83 32.2787 50.8872 8.2301 -48.3078 1.2450
0.84 33.0871 53.8584 10.7215. -580.7175 1.1480
0.85 33.8018 657.1874 12.3358 -53.2463 1.08504
0.86 34.7220 70.5188 14.0808 -55.8887 0.8527
0.87 35.8474 74.0213 15.8655 ~58.6838 0.8553
0D.88 38.3784 77.8774 17.89884 -81.6049 0.7588
J.89 37.2078 81.4843 20.1882 ~-64.B6683 g.8641
0.90 38.0402 85.478¢2 22.5480 —-B87.8838 0.857186
0.81 38.8718 88.6354 25.0852 -71.2558 g.4822
0.8z 38.701¢2 83.9724 27.8120 -74.7818 g.358868



71.

Tabela 12 - (continuagio)

Z 4 (2D J (2D Jd (2D 4 (2D P (2Z)
51 52 54 55 5
0.83 40.5283 88.48861 30.7401 -—-78.5003 0.3185
0.84 41.3453.  103.2134 33.8818 -82.3881 g.242e
0.85 42,1561 108B.1315 37.2505  -BB.4664 0.1758&
0.88 42.85683 113.2578 40.8585  —-8080.7411 g.1168
0.87 43.7435 118.5888 44.7233 ~-85.2221 0.0685
0.98 44.5151 124.1855 48.8573 -88.8180 g.0317
0.88 45.2682 129.8628 53.2772 -104.8415 0.0083
1.00 46.0000 136.0000 58.0000 —-110.0000 0.0000



72.

Tabela 13 - Tabelas de polinOmios para interpolagdo da

equa¢cdo de Mitscherlich segundo o delineamento

Zz Jd (2D b (2) d L2 4 (2D P (2D
51 5¢ 53 55 5

0.00 3.0000 -1.0080 -1.0000 -1.00800 4.0000
0.01 3.0708 -0.8581 -1.04040 -1.049%2 3.9802
0.0¢2 3.1437 -0.,8183 —-1.0788 -1.0850 3.,8808
.03 3.2184 -0.8714 -1.1188 -1.1318 3.8417
0.04 3.2852 -0.8245 -1.1585 -1.1808 3.8228
0.05 3.3741 -0.7752 =1.188¢0 -1.233¢2 3.3045
0.08 3.4551 -0.7237 -1.2383 -1.2887 3.8864
D.07 3.5384 -0.6688 -1.2772 -1.3477 3.8685
0.08 3.68241 -0.68128 =1.3187 -1.4102 3.8508
0.08 3.7122 -0.5533 -1.3538 -1.47686 3.8334
0.10 3.8028 -0.4808 -1.3813 -1.5488 3.818¢2
g.1 3.8881 -0.4252 -1.4281 -1.68214 3.7881
g.12 3.8821 ~0.3583 -1.4842 -1.7003 3.782¢
0.13 4.0810 -0.2840 —-1.4884 -1.7838 3.7854
g.14 4.1827 -0.2080 -1.5337 -1.8724 3.7488
8.15 4.2875 -0.1282 -1.5668 -1.8681 3.732¢2
0.186 4.4054 -0.0443 -1.5888 -2.0853 3.7157
0.17 4.5165 0.0438 -1.6294 -2.1702 3.68883
0.18 4.8310 g0.13849 -1.68585 -2.2811 3.68828
0.18 4.7480 0.2338 -1.6858 -2.3383 3.68865
g.20 4.8705 0.3381 -1.7114 -2.5222 3.8500
0.21 4.89858 0.4437 -1.7348 -2.6531 3.8335
g.2¢2 5.12%8 0.5568 —-1.7581 -2.7813 3.8170
g.23 5.2578 0.8757 -1.7748 -2.8371 3.68004
0.24 5.3850 g.8007 —-1.7808 -3.0811 3.5836
0.25 5.53863 0.8322 -1.8040 -3.2535 3.5887
0.28 5.8819 1.0705 -1.8138 -3.4248 3.5487
0.27 5.8320 1.2158 -1.8202 -3.605B5 3.8325
0.28 5.8887 1.3688 —-1.8227 -3.7858 3.5150
0.29 §.14862 1.5287 -1.8210 -3.8884 3.4873
0.30 §.3105 1.6888 —-1.8148 -4.2877 3.4784
80.31 6.4788 1.8768 -1.8037 -4.4302 3.4811
0.32 6.685493 2.0840 -1.7873 —-4.68644 3.44928
0.33 5.8341 2.2808 -1.76852 ~-4.8108 3.42386
0.34 7.0183 2.4678 -1.73868 -5.1702 3.4043
0.35 7.2100 2.68586 =1.7017 -5.4430 3.3848
0.386 7.40865 2.9148 —-1.8584 -5.7288 3.36494
0.37 7.6088 3.1555 -1.8082 -8.0312 3.34937
0.38 7.8172 3.4088 ~1.55086 -6 .3480 3.3224
0.38 8.0316 3.8754 -1.4830 -5.6808 3.3007
0.40 8.2523 3.85586 -1.40586 -7.0304 3.2783
0.41 8.4783 4.2503 -1.3177 -7.3975 3.2552
0.4c 8.71€8 4.580¢2 -1.2185 -7.7828 3.2315
g.43 8.8530 4.88861 -1.1071 -8.1872 3.2071
0.494 9.18988 5.2288 -0.8828 -8.8114 3.1818



73.

Tabela 13 - (continuag¢do)

p4 J oo(Z) b (2D Jd 02 Jd 2D P (23
51 52 53 55 5
0.45 8.4537 5.5881 ~0.8445 -8.0584 3.1558
0.48 8.7143 5.8880 ~-0.68813 -8.5230 3.1288
g.47 8.8820 §.3862 -0.5220 —-10.0%1e2 3.10M1
0.48 10.2568 5.7849 -0.3368 - -10.52498 3.07e4
0.49 10.5388 7.2250 -0.1307  -11.0822 3.04c28
0.50 10.8281 7.8875 0.0837 —-11.68250 3.0117
0.51 T1.12497 8.,1738 0.3383 -12.£2144 2.8787
0.52 11.4285 8.6845 g.8072  -12.8318 2.84E686
0.53 11.7388 g.2212 g0.8882 —-13.4777 2.81a2
0.54 12.0583 g.7852 1.21688 -14.1538 2.8765
0.55 12.3842 180.3777 1.56818 —14.861¢2 2.8385
0.58 12.7174 11.0000 1.8360 —-15.8013 2,801
0.857 13.0578 11.8536 2.3413 —-16.375&2 2.761¢
g.58 13.408583 12.3401 2.7788 -17.1844 2.7187
0.58 13.7588 13.0608 3.2535 -18.0383 2.87867
g.80 14.1214 13.8178 3.7650 —-18.8143 2.6321
0.81 14.4887 14.8120 4.3184 -18.8380 2.58587
0.8¢2 14.8644 15.4458 4.8105 -20.802%8 2.8378
0.63 15.2455 16.3208 5.5500 —-21.8107 2.4877
g.84 15.63286 17.2380 B.23768 -22.8828 2.4360
0.85 16.0254 18.2023 §.897684 -23.8614 2.3823
0.88 16.4237 18.2128 7.7688 —-25.1078 2.3287
0.87 16.8268 20.2726 8.68206 -286.3043 2.2881
0.88 17.2348 21.38389 9.5328 -27.5524 2.2085
0.68 17.8483 £22.5481 10.5102 ~-£8.8543 £.14978
0.70 18.0618 23.7708 11.55685 -30.2118 2.0842
0.71 18.4787 £5.0508 12.8760 —-31.8273 2.0185
0.72 18.8000 £26.3825 13.8730 -33.1027 1.8508
0.73 18.3218 27.7882 15.1521 ~-34.8403 1.8808
0.74 18.7443 28.27487 16.5183 -38.2425 1.8088
§.75 20.1685 30.8130 17.8784 ~-37.8115 1.7381
0.78 20.5876 32.4279 18.5321 —385.8488 1.6584
g.77 21.0085 34.1188 21.18807 ~-41.4601 1.5818
0.78 21.4221 35.8887 22,8584 —-43.349497 1.5025
0.78 £1.8331 37.7410 24.8414 —-45.3065 1.4218
0.80 22.2383 38.878¢2 26.8481 = —-47.3481 1.3383
0.81 22.6363 41.7088 £8.8784 ~48.4724 1.25857
0.82 £3.0a55 43.8277 31.2488 -51.86824 1.1710
0.83 £3.4042 46 .0455 33.8812 ~-53.8808 1.08558
0.84 23.7708 48.38643 38.2251 -58.3713 0.8885
0.g85 24.1234 50.7881 38.8487 —-58.8565 0.9134
0.88 24.4800 53.3213 41.8407 -861.4388 0.8273
0.87 24.7784 55.39682 44.8102 -64.1250 0.7418
0.88 £25.0764 58.7333 48.1887 ~66.8151 0.85786
0.88 £5.3515 81.68213 51.6204 -58.8138 0.5748
g.80 £25.60812 §4.68371 55.2817 -72.8248 0.4843
0.81 25.8ac6 67.7858 58.1878 ~75.8520 0.4167
0.8¢2 26.0129 71.0720 §3.2717 -78.1882 0.3426



74.

Tabela 13 - (continuacdo)

.87 £28.3818 83.7638 87.7140 —-87.3787
.88 £26.3133 §3.88560 83.4772 —-101.4338
.88 28. 1875 88.4048 55.5671 —-105.8383
.00 26.0000 103.0000 106.0000 -110.0000



73,

Tabela 14 - Tabelas para obtengan da matriz de covarifncias segundo o - delineamento

2 2.3 4
r F F F F F F
a3 ab bb ar br rr

9.04 8.50877 -8, 5877 1.5877  -259.7634 29,7584 - 3824.7832
8.982 8,315 -3, 5159 {.5315%  -13.2772 12,2472 945.1517
9.93 9.5245 -§.5245 1.3245 -9.12% 7.1999 - 435.95972
8.94 8.5337 -8.3337 1.5337 -7 3566 7.836% 248.9922
3.95 8.5434 -8.5434 1.5433 -5.8221 3.7958 0 181.8194
8.94 §.3537 ~§.9936 1.5534 -5.005 §.9745 114,426
8.07 9.5644 -8, 5645 {.5644 -4, 4245 4,3999 85,1864
3.98 8.5741 -§,5768 {.5758 -3.9975 3.75467 46.2494
§.09 #.5884 -8, 5882 1.5880 ~3.6483 3.46224 73.1781
g.19 9.6914 -3.6041 1.4098 -3. 4494 3.3583 43,7735
9.4 9.4152 -8,6148 {.6144 -3.2824 3. 1454 36.7719
9.12 8.4299 -9,4293 1.6298 —3.6332 2.9742 31,4123
9.13 8.4455 -$,6448 16449 2.8%43 2.82469 27.2175
8.14 8.6428 -§.6412 1.6602 2 7793 2.7845 23.8792
2.15 8.6797 -9.5784 1.6774 -2.46835 2.4832 21,455
8.18 8.6985 -3.4%74 £.6936 -2.5837 2.319% i3.322
9.17 9.7185 -8,71467 1.7158 -2.5372 24478 17,9639
$.18 8,7398 -3.7377 1.7353 ~2.4829 2.3879 13.4982
9.19 §.7624 -8.7580 1.7974 -2.4387 2.3369 14,1488
8.29 9.7858 -4.7837 {.7806 -2.3%99 2.2935 13.8298
9.24 §.8128 -9, 8891 1.8054 -2.3748 2.2588 12,9469
8.22 9,8493 -8.8341 1.8318 ~2,3485 2.2304 11,1929
8.23 $.8791 -9.84650 1,8599 -2.332% 2.2085 19,4444
2.24 8.7018 -3,8939 {.8899 -2.3222 2.1922 9.7929
0.25 9.9358 -9.9289 1.922¢ -2.3473 2.4812 9.2122
8.26 9.9722 -8.95643 1.9363 -2.375 2.4752 8.4993
9.27 1.9113 -1,8024 1.9938 -2.3224 2.1739 8.2439
8.28 1.98333 -1,9428 2.9343 -2.3329 2.4772 7.8338
9.29 1.6984 -1,8844 2.874% ~2.3442 2.1849 7.4714
8.2 {.1479 -1,1334 2.1197 ~2.3647 2.1949 7.1444
2.3 1.1993 -1,1839 2.1684 -2.3877 2.2133 4.8585
$.32 1.2597 -1,2382 2.2287 -2.4452 2.233% 5.5859
3.33 1.3166 -1.2%49 2.871 -2.4474 2.25%¢ 6.3474
$.34 {.3824 -1,3482 2.3379 ~2,4834 2.2884 6.1323
8.3 1.4536 -1.4287 2.4938 -2.5247 2.3224 3.9392
8,35 §.5308 -1,5928 2.4747 -2.579%7 2.3611 3.7632
2.3 {.6144 -1.5831 2.5518 -2.6217 2.4847 53,6035
%.38 1,7852 -1,6792 2.635% -2.6779 2.4533 5.4436
2.39 1.884¢ -1.7449 2.7257 -2.7397 2.5073 I.3342
$.49 1.9114 -1.8689 2.8243 -2.8873 2.5649 5.2223
9.44 £.9288 -1.95%4 2.9317 -2.B819 2.6326 5.1208
9.42 2.1389 -2.1939 3.8499 -2.9413 2.7944 T.9399
9.43 2.296% -2.24371 3.1771 -3.9487 2.7834 4.9519
9.44 2.4593 -2.3849 3.3175 -3.1434 2.8895 4,8833
9.45 2.6186 ~2.5432 3.4744 ~3.2444 2.9635 4,3244
8.44 2.8934 -2.7223 3.5404 -3.3584 3.9669 §.7749
0.47 3.9972 -2.9173 3.8269 ~3.47%7 3.1778 4,7344
8.48 3.2318 -3.1324 4,9325 -3.4113 3.299% 4,7927



Tabela 14 - {continuagds)

76,

r F F F F F F
a8 ab bb ar br rr

@.49 3.4899 -3.3784 4,2598 -3.754¢ 3.4323 4,67%5
8.50 3.7348 -3.46334 4.53116 -3.99%4 3.5779 4.6647
9.5 4, 8596 -3.9257 4,7912 -4,67890 3.7349 4, 6581
8.52 4,398 -4,2548 5.1924 ~-4,2615 3.59972 4,6599
9.53 4,7763 -4.6132 5.4495 -4,4413 4,695 4,5708
F.34 F.4982 -5.8183 58377 -4,5792 4,3914 4, 4885
.55 36795 -5.4724 4,2729 -4.9471 4,5268 4,715
8.56 5.2004 -3.7818 &,742% -5.4772 4,774% 4.7345
8.57 §.7972 ~4.59558 7.3134 -5.4624 5. 8454 §,7954
9,98 74784 ~7.2841 7.934% -3 7746 3.3449 4,8312
9,59 8.2323 -7.9385 8.4437 -4,1182 36739 4,9138
9.6% 9.8974 -8.7729 F.4475 ~46.4966 5.93462 4.9988
9.41 18,0819 -9.7239 19,3646 -6.9143 4,438 20774
9,62 11,2872 -19.8114 11,4148 -7.3769 4.8838 3.4753
9.63 12.4972 -12.9408 i2.624 -7.8898 7.3793 3.2866
9.464 13.981s -13,498% 14.0429 -8.4594 7,935 34447
9.6 15.49587 -15.1613 15,4243 -9.8979 2.5488 S.00d4
8.566 17.6841 -{7.092% {7.4979 -7.8995 7.249% 5.799¢
9.67 29,9835 -19.34535 19.4857 ~-19.4993 19,81 5.8842
3.48 22.7158 -21.9858 22.2525 11,5185 19.897 4.9797
9.57 29+ 7857 ~25.8933 25,2788 -12.5294 11,8925 6.2978
8.7% 29,6769 -28.7723 28.8654 -13.48847 13.9241 6.5441
9.7t 34.15%% -33.1597 33.1395  -15.094% 14,3163 4.8128
8.72 39,5296 -38,3934 38.2637 -16.5184 15,7991 7.1168
9.73 45,9781 -44,7983 44,4438  -18,258% 17.5879 7.4572
$.74 23,7842 -52.3686 3i.9982  -29.2723 17.4884 7.93%7
2.75 43,3219 -464.729% 41,1341 -22.4172 21,7949 3.2788
8.78 73,9489 -73.253% 72,4358 - -23.34628 24,5934 8.7574
9.77 89.5983 -87.56B4 84,5353 -28,46894 27,6989 7.3109
3.78 {97.8139 - -185.5168 194.2042  -32,4444 31.4986 9.9398
9.79 138.8424 -128.2199 126.5937 -37.9487 36,9597 19,4498
LR 169.2981 -137.2994 155.2%73 -42,46194 41,5571 11,4923
9.84 198.3928 -194.9493 192,517 -49,3857 48.2714 12,4548
8.8¢ 248.3895  -244.4142 241,434 57,7439 36.5622 {3.3844
2.33 314,935% -318.3289 394,701 -68.1459 46,9979 14,9671
9.34 404,9859 -399.592% - 395.1%946 -81,3304 79.9884 15,4828
0.83 549.8143  -522.464 517.3148 - -98.188% 34,7542 18,3718
¢.85 793.8677 -494.3317 489.7997  -129.2199 118.5644 29,6737
0.87 956.5348  -947.4936  939.4599  -149.5539 {47.8868 23.5234
8.88 1329.6770 ~-1318.7241 1398.7655  -189.1978 187.3793 27.9583
9.89 1994,2495 -1899.7437 1878.2646  -244,8718 242.8789 36244
2.98 2816.9587 -2094.1389 2784.2971 -324.6783 322.4784 37.5344
2.9 4343.3294 -4321.874F  4381.3131  -444,2049 441.7514 45,5605
8.92 49974344 -4949.5844 474204999 -427.1B4t 624,428% 96,3432
2.93 12993.1826 -12955.5879 12618.9854  -9353.9892 731.92284 72,4385
9,94 22768.7461 -22798.7734  228348.7939  -1487.3437 1483.48423 97.3156
8.75 47431.5629 -47353.5000 47274.4260 -25446.4892  2542.9293 136.8362




77.

Tabela 15 - Tabelas parz obtengdo da matriz de covariincias sequndo o delineamentn

g 1 3 4
r F F F F F F
aa ab bb ar br rr

8.91 §.5602 -9.5981 1.50084 -9.4953 9.4833 1.4986
8.97 $.5894 -3.5004 {.5086 -9.4942 8.4712 {.4824
.93 #.5814 ~3,5814 1.5843 -§.4877 9.4577 1.4754
9.94 ¥, 3025 -@.5824 1.5623 -9.4849 §.4448 1,469
9.93 §.3839 -93,5838 1.5036 -§.4827 8.4326 {,4649
%94 §.5857 -0.5854 {.5852 -9.4812 §.4219 {.4414
#.97 9.5978 -§.5974 1.5879 -%.4893 2.4109 1,45%%
9.98 2,503 -8.59%7 1.5091 ~9.4592 $.399% {,4578
2.99 $.5132 -8.5123 1.5445 -9, 4897 §.3708 {.4578
2.9 8.5143 -8.5153 {9141 -9.482% 2.3810 {.4599
9.41 ¢.5202 -§.5188 1.5179 -§.4841 §.3727 14613
9.12 %.3243 -$.5223 1.5292 -9, 4879 9.3432 {4647
2.13 $.5299 ~3,3263 1.5236 -8.4997 #.3584 1.4493
9.14 8.5344 -$.5308 1.5274 ~§.4952 8.3524 £.4754
2.4 9.5378 -9,3334 1,9314 -3, 0887 8.2473 f.4824
9.14 §.9481 -8.5499 1.3357 -8, 5671 8.3439 1.4782
9.17 9.5330 -4.3467 1.5493 -3.5144 2.339% 1.4994
8.18 §.5486 -8.5539 1.54533 -9.5234 9.3372 1.3492
2.19 8.5689 -§.5578 {.5084 -8.5327 2.3358 1,5008
9.79 9.5781 -8.5673 1.35484 -8.3435 8.3355 {935
8.2i &.5881 -8,5753 1.5625 -§,5536 9.3343 1,544
§.22 9.579% -8.5841 1,569 -9.5699 $.3383 {.3654
2.23 8.6119 -9.5937 1.9762 -3.5839 §.3416 1,582
2.24 ¢.6241 -8.6041 1.383% -9,6992 $.3443 1.4004
9,25 98,6385 ~8,461535 1.5922 -8.6182 9.3525 {.6202
3.24 §.4343 -§.46279 {.4912 -9.4379 3.36%3 {.6414
9.27 8.6716 ~9,6415 {.46144 -9,6595 §.34697 {.6844
§.28 9.6984 ~$.46564 {.4248 -9.45831 9.3812 1.6834
9.29 8.7144 -9,6727 1.4335 -9.7988 9.3943 {,7142
$.30 8.7344 -9.4997 {.4464 -§.7368 8.4997 {.7417
9.31 3.75%4 -8.7594 §.5686 -8.7673 8.4273 1.7748
8.32 §.7874 -§.7322 {.6762 -8,80%5 8.4477 1.884%
8.33 9.8181 -8,7564 1.8934 -4.8344 §.4796 1.8348
8.34 2.8319% -9.7832 {,7138 -9.8758 $.4964 1.B493
8.35 9.38%94 -3.8128 {.734% -3.7184 9.5254 1.9943
8.36 8.93¢8 -8.8435 {.7987 -8, 7544 9.5378 {.945
.37 2.9768 -9.8824 {.78%7 -1.9149 §.5949 1.9864
2,38 {.8278 -$.9239 1.8{41 -1.94695 9.4342 2.8298
9.39 1.9845 -3.9484 1.8504 -1.1288 8.6789 2.9757
2.49 1.1474 -1.81%7 1.88%4 -1.1932 9.728% 2.1242
2.4i 1.2179% -1.8749 1.933 -1,2632 9.7834 2.475
8.42 1.2964 -{.{412 1.9827 -1.3394 8.5444 2.2295
2.43 1.3842 -1.2434 2.8392 -{.4222 §.9442 2.2867
9.44 {.4825 -{.2951 2.1833 ~-1.3134 8.9853 2.3474
8,43 {.5927 -1,3871 2.1768 -{,56197 1.9671 2.4149
9.4 1.7165 -1.4911 2.2603 -{.7178 {.1574 2.4784
9.47 {.8557 -1.5089 2.3563 -1.8344 1.257% 2.5497
9.48 2.9124 -1.7425 2.44864 -1.962¢ {.34679 2.6255



Tabela 15 - {continuagdo)

78.

r F F F F F F
aa &b bb ar br Iy

2.47 2.1897 -1.8743 2.59%28 -2.5814 1.4884 2.7956
9.59 2.399% -2,8672 2.7347 -2.2541 1.6225 2.7985
2.3 2.4178 -2.2643 2.9833 -2.4212 1.7788 £.5805
8.52 2.8745 -2.4895 3.9953 -2.56843 1.9344 2.9742
9.533 3.1673 -2.7472 3.3179 -2.5958 21156 3.9778
9.54 3.5014 -3.8427 3.5733 ~3.98271 2.3163 3.1859
9.59 3.8827 -3.3823 3.8703 -3.278% 2.5388 3,381
3.56 4,3192 -3.7734 4,2149 -3.53%8 2.7838 3.4239
.57 4,328¢ -4, 2247 4,6156 -3.8359 3.64643 3.5559
8.58 F.3968 -4,7446 5.9824 -4,14659 3.3658 3.469%1
#.57 6.8683 -5.3517 5.4273 ~4,53988 3.7864 3.58452
9.68 4.8283 ~&. 8500 5.2648 -4,9343 4,8867 4,0961
9.41 7.7487 -5.8747 7.9i24 -5,3889 4,5122 4,1799
9.42 8.7542 -7.8323 7.8943 -5.8922 4.7893 4,3459
8,43 7.9424 -8.9553 8.9274 -6, 4567 5.9253 4,5436
3.44 11,3784 -18.2754 19.1323 -7.9999 4.1291 4,7823
9.65 13.9374  -i11.8328 11,4847 ~7.8926 4.8198 5.9148
$.86 {4.9958  -13.4748 13.3329 ~8.46879 7.5827 3.2784
9.67 17,3139 - -15.8482 15.3944 -9.917% 8.4593 S.59482
9.48 29,0674  -18.4833 17,8894 -19.552 9,458 5.8391
9.49 23.3598  -21.6174 28.8452  -11.7319 18,5999 6.1803
2.79 27.3877  -25,3798 24,4926 -13.9879 {1.9491 4.5424
2.71 32,9493 -29.9974 28,8123 - -14.8339 13.4197 4.9419
8.72 37.8437  ~35.31i28 34,4471 -146.4255 {5.1464 7.3319
2.73 44,8883  -42.3109 49,4767 - -18.5042 17.197% 7.8484
9.74 33.5388 - -59.0886 48,7838  -29.927% 19.56%91 3.4119
8.75 84,2275 -41.9534 58,8421 -23.74887 22.3554 7.9148
8.76 77.5488  -74.9155 71.4398 -27.1223 25,6457 9.6974
2.77 94,2738  -99.327¢ 87.3361  -3i.1932 29,5668 19,4646
$.78 113.4637  -111.8416 197,572  -35.8449 34,2592 11,3349
8.77 142.5682 -137.3938 133.5733  -41.4833 39.9224 2.3274
8.89 1776171 -{72.9817 147.3354  -48.5888 46,8174 13.4674
¢.81 223,452 -217.9824 241.6605 -37.439%7 95,2823 14,7844
§.82 284.2479  -276.9883 279.46699  -67.7449 65,8118 16,3229
9.83 363.9859  -357.639% . 39,2756  -Bi.o97d 79,9384 18,1307
9.84 477.7426  -448.1332 459.4641  -98.8522 95.8594 28.2794
9.8 633,1533  -621.9833 . 411.7312  -119.8935  {17.3816 22,8335
8.86 §94.1896  -841.991%9  828.9297  -148.3792 146.9838 29,7889
9.87 1876.1730 -1159.6604  {{44.9809 -{86.9735  {B4.2919 27.84629
9.58 {635.7434 -14637.1834  1419.5335 -239.1388 - 234.2449 H.8746
9.89 2492.2685 -2379.5428 - 235B.0654 - -313.0487  309.89%2 48,9272
2.9 3598.2393  -3579.3833  3043.4529  -419.419%  414.1499 49,6431
2.9 5692,9829  -5367.9347 - 5532.9987  -57B.8187 574,989 59,9289
9.92 9177.8555 -9132.64%94  9988,3433  -829.84i9  B25.54%55 75.1533
2.93 16195.5225 ~16044.9766 13985.3586 -1294.5236 - 1{249.6919 97.8377
8.94 39515.2656 ~30431.2422 38348.1387 -2296.0898 - 2009.3597 - 131.9949
9.93 42445,8328 -562324.793% 42208.5049 -33488.498%  3362.9719 181.8392




77,

Tabela 16 - Tabelas para obtensdo da matriz de covaridncias segundo o delineamento

234 3
r F F F F F F
33 ab bb ar br 34

9.901 9.3347 -8,3347 1.3367  -17.9877 17.9827 ~ 3364.533%
8.92 $.3483 -9.3493 1.3493 -8.797% 8.749% - B849.8714
9.93 9.3441 -§,3441 {,3444 -5.9864 3.974% - 3B1.3388
8.94 9.3488 -8.3489 {.3489 -4.4923 4,5822  215.3509
.95 $.3522 ~9.3524 {.3921 ~3.7743 3.74M 139.88%6
8,94 §.3543 -8.3545 1,3564 -3.2243 3.1949 98. 3442
@.487 8.3814 -9.3619 1,368 -2.8333 2.7979 72,4929
8.98 9.3659 -8,3458 1.3857 -2.5448 2.5813 35,4599
9,99 9.371% -8.3799 {.3797 -2.3148 2.2744 44,7733
8.19 §.3784 -§.3762 1.3740 -2.1383 2.8875 36.3914
2.141 $,3829 -9.3817 {.3845 -1.9938 1.9379 36.5114
9.42 2.3880 -9.3874 1.3873 -1.8749 1.8139 23,8674
2.13 $.3943 -§.3%38 1.3933 -1,7758 1.7894 22,2374
2.44 2.4099 -8.4203 1.3997 -1,4924 1.6209 19.3443
9.135 9.4089 -9,4972 {4845 ~{.6285 {.5448 i7.6047
9.14 §.4154 -9.4145 1.4138 -1.5619 {479 15,8813
2.17 8.4234 -9,4222 {.4244 -{.58%% 1.4219 13.4817
¢.18 #4347 -9,4384 {.429¢ ~{.4644 1.3749 12,1349
0.19 #.4484 -9.439% 1.4373 -{.4259 1.3282 18.9954
8.29 §.4501 -8.4481 1.4441 -1,3929 1.2898 19,8184
9.2 ¢.4602 -8.4578 14555 -1.3645 1.2961 9.4731
#.22 9.4798 -9.4484 1.4653 ~{.3483 1.2246 8.4428
9.23 ¢.4822 -8.4799 1.4757 -1.3199 {.2697 7.8629
8.24 §.4944 -3.4994 i.4848 -{.3829 1.1782 7.2495
@.25 8.5673 -8.50829 1.4985 -1.2889 1.1588 §.7437
8,24 #5214 ~-g.3161 1.51i9 -1,2778 {.1422 5.3830
9.27 #.535% -9,5301 {.524¢ -1.26%4 {.1282 5.9103
2.28 8.5517 -8.5458 {.5383 -1.2634 {.1148 J.9591
9.29 §.5684 ~4.5619 £.5333 -1.259¢ 1.1074 5.2449
§.30 %.5847 -4.578% 1.5693 -1.2986 £.1995 4,9594
9.3t 8.6042 -9.5943 {.5864 -1.25% 1.8957 4,745
$.32 8.6271 -9.5159 1.6044 -{.2427 {.9939 4,4739
9.33 2.649% -0.4369 {.46242 -1.2488 1.9%924 4,2483%
9.34 8.6737 ~8,4395 1.4438 -1.2754 {.9938 4,9724
9.3 8.46998 -9.5838 {.4674 -1,2849 1.9%973 3.899¢
4.34 9.7289 -3.7199 1.6918 -1.29464 1.1829 37441
9.37 4.7584 -9.7382 1.7178 -1,3145 {.1184 3.5974
8.38 $.7913 -9.7487 {.7439 -{.3264 {.1204 3.4657
8.3% 8.3279 -8.89817 1.7762 -{,3451 {.1325 3.3438
9.48 9.8654 -9.8375 {.889¢ -{.3668 1.1470 3.2354
2.4 $.9977 -$.8743 {.8443 -1.3893 1.1638 3.1365
9.42 8.9535 -$.9183 {.8831 -1.4{56 {.1832 3.9453
9.43 1,9933 -§.7645 1.9254 -1.4445 {.2832 2.9627
9.44 1.9578 -{.8147 1.9789 -1.4745 1.2394 2.8874
9.45 1.4173 -1.8695 2.9209 -1,514% 1,258¢ 2.81%2
§.46 1.1826 -1.1295 2.8734 -1.959¢ 1.2892 2.7574
9.47 1,254 -1.4933 2.1356 -1.5922 1.3238 2.7922
9.48 1.3329 -{.2677 2.2914 -1.4383 {.3622 2.4527



Tabela {6 - {continuagio)

39,

r F F F F F F
a3 ab bb ar br rr

2.49 1,419 -1.347% 2.2742 -1.4884 1.4947 2.4988
2.54 {.3153 -1,435% 2.3943 -{.7437 {.4514 2.5783
8,94 1.6212 -1.3339 2.4434 -1.8837 1.5033 2.5369
$.352 1.7384 -1.6411 2.5428 -1.8493 {.5683 2.5083
@.53 1.8691 -1.7614 2.6319 -1.941% 1.6231 2.4849
8.54 2.9145 -1.8934 2.7744 -2.8193 1.4722 2.4862
9.35 2.1748 -2, 0452 2.9143 -2.185 1,768 2,452
.56 2.3285 ~Z.2134 3.0634 -2.1788 {.8525 2.4427
8,57 2.5625 -2.4818 3.2386 -2.3817 {.9453 2.4381
8.38 2.7924 -2.6143 3.4343 ~2.4147 2.8478 2.4381
.59 3.0544 -2.8551 3.6359 -2.53%8 21611 2.4434
8.48 3.3451 -3.1288 3.7978 -2.6759 2.2867 2.4538
9.41 3.46788 -3.4387 4,193 -2.8274 2.4248 2.44639
.62 4,859 -3.7934 4,5241 ~2.9943 2.5808 2.4884
0.43 4,4948 ~4,2085 4,9822 -3.1798 2.7533 2.5144
2.54 4.9954 ~4,4489 5.3384 -3.3869 2.7449 2.5464
2.45 S.0729 -53.2192 5.8438 -3.5458 RIS EIT 2.5847
9.56 6.2484 ~5.8385 4.4328 ~3.8728 3.4834 2.6299
Q.47 7.8173 -5.9718 7.1495 -4,1641 3.6740 2.4824
9.48 7.9297 -7.4292 7.927% -4,4853 3.9838 2.743%
9.49 8.9927 -8.4397 3.5864 -4.8519 4,3325 2.81294
8.79 19,2524 -%.46357 i9.9424 ~5.2674 4.7293 2.8%14
8.71 11,7488 - -11.9594 11,3435 ~3.7485 -u.4824 2.9817
§.72 £3.5364 -12.7451 12.9863 -4,2818 5.7927 3.9849
9.73 15,6836 - -14.8284 14,9477 ~6.9839 4,382 3.2001
8.74 18,2877  -i7.313% 17.3354 ~7.6228 5.9967 3.3348
2.75 21,4618 - -29.36635 29,2625 -8.4584 7.8944 3,484
8.7 253638 24,1287 23.88¢3 -9.4334 8.7549 3.4514
9.77 30.2023 -28.B042 28.3984 -19.5853 7.8744 3.8458
9.78 36,8592 34,5649 34,9641 -11.9490 11,2949 4.9682
2.77 43,9188  -42.1025 41,2752 -13.5788 12.7985 4,323
4.80 33,7158  -51.4352 58,3436 -15.3445 14,7245 4,619
9.81 86,3982 -43.9978 62,5938 -17.9338 17.9724 4,748
9.82 83.8257  -80.2397 78,4805  -29.8792 19.94679 3.3627
2.83 1994793 -101.,9629 99.7328  ~24.5431 23.5749 5.8353
9.84 135.187% -131.4234 128.6447 - -29.1464 28,1398 §.3973
2.8 176.5655 - -172.1279 148.4734 -35.9798 33.9345 7.8708
8.84 234.9285 - -229.4528 223.3395 42,7874 41,4134 7.8%997
2.87 319.2032 - -312.8677  397.5155% . -53.0138 51,7529 8.7962
8.98 444,2888  -434.5956 - 429.8847  -64.8846 £5.59184 19,1517
2.89 £34.4839  -427.9402 - 41B.3188  -B4.2433 84.7543 11,7754
8.99 942.8859 -931.9139  929.1431  -114.9244 112.3859 13,8758
9.91 1434.9498 -1439,8254  1425.4810  -155.4549 153.4352 16,6945
9.92 2356.8525 -2337.1974 - 2318.3483 -219.7143  2{7.46%4 28,5647
9.93 4082,.4988  -4055.3119  4934.1016 -324.8366 324.497% 26,2459
$.94 7682.2040 -7544.4392  7498.0388  -517.3272  014.59¢7 34,9453
9.95 14242.8777 ~16186.7817 16431.4279  -894.4088  891.1{1% 49,3262
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Tabela 17 ~ Tabelas para obtenglo da matriz de covaridncias segundo. o  delineamento

8 4.3 45
r F F F F F F
a2 ab bb ar br rr

01 $.3334 -9.3334 1.3334 -§.3382 §.3292 1.3274
82 8,333 -§.3336 1,3334 -9.3273 $.3973 {.3216
83 9.3339 -8.333% 1.3339 -§. 3249 8.2948 1.3189
24 9.3344 -$.3344 1.3343 -§.3227 §,2327 1.3138
05 9.3351 -§.3359 £.3349 -9.3216 2.2789 £.3199
34 $:3359 -§.,3357 1.3355 -4.31%% $.2595 1.3078
87 $.3348 -8.33465 1.3343 -8.3184 2484 103041
88 §.3379 -§.3375 1,337 -§.318¢ 2377 1.3954
2 8,3392 -§.3384 1.3381 -4.3479 Loe74 1.3054
i 9.3497 ~-$.3399 {.3391 -8,3184 2875 1.3%52
i 8.3423 -3.3443 {.3402 -9.3189 2989 1.3¢77
i2 §,3842 -$.3428 {.3414 -9,3289 L1987 {.31¢9
i3 $.3443 -9,3445 1.3487 -9.3217 L1993 {.3131
{4 §.3486 -$.3443 1.3449 -%.3239 L4824 1.3149
W45 9.3312 -4,3483 $.3453 -9.3264 LA745 1.3214
ié $.3549 -3, 35995 1.3449 -4.3299 1673 1.3267
47 8.3574 -9.3328 1.3485 -$.3338 1687 {.3328
.18 8,3605 ~3.3554 {.3501 -9.3383 L1547 1.3395
i9 9.3643 -8.3581 1.3548 -9.3435 L1493 1.347¢
28 8.3484 -§.3611 1.3338 -8.34%4 L1445 1.3553
21 8.373¢ -3.3643 1.3554 -9.3368 L1404 1.3642
22 $.3779 ~9.3678 1.3574 -9.3634 LA371 1.3739
23 $.3833 -§.3715 {.3594 -8.3717 L1345 1.3843

9.3893 -8.3758 1,361 -8.3898 L1328 {£.3954

9.1329 1.4073
432 £.4198

)
2
)
8
2
g
@
2
8
(]
8
?
¢
8
8
2
(]
9
9.3958 -.3801 1.3439 ~9.3799 ¢
8.4039 -2.3849 1.3663 ~8.4917 8

8.4108 -.3982 1.3687 -9.4140 8.1332 1.4331

$.4194 -8.39469 1.3718 ~3.4273 $.1335 1.4472

9

8

%

9

J

8

9

]

9

8

b

8

?

¢

?

!

8

8

8

L]

4

3

b

7

a

9 9.4289 -6.4824 1.3748 -9.4418 1389 1.461%

9 8.4393 -9.4894 1.3782 -8.43735 1435 1.4774
.34 8.4508 ~8.4471 1.3819 -8.4747 1495 {.4%934
.32 8.4634 -2.4256 1.3864 -9.4933 L1369 1.5196
.33 $.4773 -9.43%0 1.3906 -8.314 15658 1.5283

4 9.4937 -3.4435 1.3958 -8.33533 L1763 1.3468

5 8.5896 -8.4571 1.4947 -§.3289 1388 1.3664

4 9.5284 ~3.4784 1.4984 -9.3843 L2931 - 1.5864

7 §.54%4 -9.4845 1,4169 -8.4121 2195 16978

8 $.5722 -9.5097 i.4247 -9.6429 2369 1.6287

9 8.3977 -9.5188 1.4348 -9.6742 L2989 1.6543

) 8.4284 ~$.3391 1.4443 -8.799¢ .2824 1.6748

{ 8.4574 -§.5629 1.4597 -8.7467 L3986 5992

2 8.6927 -9.5877 1.4758 -9.7872 L3378 7243

3 -8.6167 L4929 -9.8314 743 7349

4

i
»
~d i
S el
[ I el
Cre ~0

-8.6494

i

. 1.5134 -9.8784
9.8244 -8.6863 {
i

i

i

3
5376 -8.929%
<363 -9.9847
5
4

-

¢.879% ~8.7282
8.9492 -8.773
1.9989 -8.3293

L5978 -1.9443
6333 -1.1887
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Tabela 17 - {continuagdo)

r F F F F F F
aa 3b bb ar br rr

9.49 1.9844 -9.8994 1.46788 -1.1787 9.4499 1.9349
8.50 1.1729% -8,9599 1.7294 -{.2544 9.7134 {.9694
8.5 1.2797 -{.93%¢ 1.7882 ~{.334% 9.7834 2. 0045
8.52 {.3842 -1.1294 1.8368 -{.4255 9.8496 2.8434
.53 1.5048 -1.2325 1.9348 -1.5223 9.9455 2.8843
2.54 {.6475 -1.3594 2.52835 -1.8274 1.9387 2.4294
.95 1.9981 -1,4856 2.4362 -1,7423 14413 2.1748
8.96 {.9998 -1 0487 2.2616 -1.8674 1,254 2.2227
.57 2.1989 -1.81%4 2.4659 -2.8942 1.3783 2.2735
2.58 2.4347 -2.8244 2.5788 -2.1549 £.53453 2.3273
8.59 2.709% -2.2619 2.7786 -2.3183 1.8885 2.3843
$.49 3.9244 ~2. 0364 3.8425 -2.4789 1.8338 2.4455
2.461 3.38435 -2.8549 3.2868 -2.8979 2.8199 23495
8.42 3.7949 -3.2258 3.6992 -2.9476 2.2247 2.5801
9.63 4,2789 -3.6568 3.9888 -3,1449 2.4534 2.6348
9.44 4,8348 -§.{5817 4,4348 ~3.4319 2.7084 2.7359
2.4 5.4883 -4.7541 34,9479 -3.7317 2.9935 2.3245
8.4 4,257 ~5.4514 5.5963 -4,95674 3.3138 2.7159
9.67 7.1443 -5.2754 4,3455 ~4,4439 3.472 3.9143
9.48 8.287 -7.2528 72484 -4.84674 4.8777 3.1264
9.489 9.4547 -8.44{72 3.3142 -3.3447 4.5345 3.2465
8.7 18,9454 -9.8198 7.49873 -5.8848 5.9580 3.3777
9.74 12,7382 ~11.4879 if.4718 -4.9024 3.6531 3.5247
8.72 14,8784  ~-{3.5136 13.97%7 -7 2043 $.3352 3.4881
9.73 17.4792  -15.9788 15.3993 -8, 9148 7.1219 3.8553
2.74 26.6491  -18,9934 18,2594 -§. 9311 8.0395 4,9494
9.75 24,3393  -22.712% 21,7988  -19.9373 7.9894 4,2668
8.75 29,3541 -27.3266 25.2124  -11.3977 19,3392 4,59884
9.77 35.3499  -33.1809 31,7568 ~12.8826 11,7931 4,7898
9.78 42,8974  -46.3884 38.7825  ~14.5738 13,5396 5.9338
8,79 52,4847 - -49.6743 47,7675 -16.4927 15,6182 5.4399
2.0 84,7987  -41.6429 59.38i8  -19.244% 18.1216 5.8398
9.81 89.7973  -77.232% 74,5596 -22.3527 21.1829 §.3845
9.82 194.8736 - ~97.8262 94,8678 26,1749 24,9347 4.8384
2.83 139,9259 -125.4937 121.6669  -36.9348 29.46551 7.4667
2.84 168.2748 -162.9574 {58.5239 -34.9374 35.5932 8.2184
9.85 221.149% -2{5.9131 289.7336 -44.4184 43.2095 7,9998
§.84 295.3848  -288.4789  2B2.3792  -54,5149 33.1123 18,1742
2.87 494,9332  -395.54i2 . 387.9i86  -47.8843 46,2835 11,4955
9.88 544,6631 -554.5251 543.2527 - -85.8499 84,1384 13.1384
9.89 812.3331 -B09.9485  788.4238 -114.9845  189.1377 15,2440
8.99 1207.1844 ~1194.9795  {i177.7158  -144.9783 144.9799 17.9742
9.9 18648,2418 -1847.2604  1B29.1344  -209.4972 198.2934 21,6179
8,92 3036.4168 -3912.1594 2988.3349  -204.3095  281,8474 26,6915
9.93 5273.9946  -3241.4833 5209.5636 -423,5%23 0 428,843 34,0934
9.94 9875.35955 -9830.4219  97356.3381  -646.3468  643.3735 45,8813
9.95 20631.0781 -70545.7560  2958{.2837 -1137.822 1134.9413 §2.815¢




Tabela 18 - Tabelas para obtengdo da matriz de covaridncias segundo o  delineamenta

1 2 45
r F F F F F F
33 ab bb ar br re

9.91 $.3378 ~$,3378 1.3377 ~9.3411 $.3319 {.3449
.92 #.3424 -9.3422 1.342% -§,3487 9.3285 1.3539
2.83 2.347% -9, 3467 1.3464 -9.35482 8.3259 1.3629
3.94 8.3517 -%.3312 {.3597 -$,3433 2,323 1.3769
9,95 #.35945 -8,3557 1.354% -3.3797 §,3201 1.3784
2.88 9.3413 -9.3497 1,359 -4.3778 #.317% 1,3844
9.97 #,3482 -3, 3647 {.3631 -9.3847 $.3138 {.389¢
9.98 8.3712 ~9.3472 1.3472 -5.3943 3.3484 1.3942
2.8 §.3763 -9,3738 1.371¢ -9.3782 8.398Y 1.3978
8.i0 3.3845 -§.3784 1.3733 -8.4847 $,3834 1.4963
g.44 4.3868 -§.3831 1.3793 -9, 4112 8.2998 1.4924
8.42 $.3922 -9.3878 1.3833 -§,4173 §.2944 1.4836
2.43 8.3977 -3,3924 1.3872 -§.4238 3.2924 {4839
2.4 ¢.4934 -4.3774 1.3912 -9, 4399 $.2888 1.4836
9.45 8. 4092 -9,4824 1.39%2 -8.4361 $.2851 1.4927
346 9.4152 -5, 4975 1.3993 -§.4422 $.2814 {.4912
9.17 §.4213 -9.4126 1.4834 -9.4484 8.2781 1,3792
9.18 §.4277 -9.4179 1.487% -9.45344 $.2743 1.3963
8.19 $.4343 -3.4234 {.4117 -0.4489 9.2714 1.393%
$.20 9,441 -3.4294 1.4159 -§.4673 §.2687 1.39%8
9.21 $.4483 -3,4349 1.4203 -3,4738 8,2659 1.3874
8.22 9.4538 -%,4419 {.4247 -4.4884 9.26335 1.3839
9,23 9.4638 -§.4473 1.4292 -9.4874 2.25614 1.3883
9.24 §.4718 -9.453% 1.4339 -9.4949 2.253%% {.3767
9.25% 9.4884 -3.4498 1.4388 -9.5825 9.2583 1.3731
8,24 ¢.4895 -3, 4481 {,4438 -%.5185 9.2574 1.3497
9.77 9.4992 -3,4757 1.4499 -3.5198 $,2579 1.3664
3.28 8.58%94 -§.4838 14545 ~§,.5288 8.25372 1.3634
§.29 ¢.5204 -9,4923 {.4602 -9.3375 9.2558 1.3608
3.39 9.5329 -§.59914 {.4062 ~3.5477 3.25% {.3583
9.31 §.5444 -9.511t {.4726 -3, 53846 8,256 1.3587
9.32 2.3578 -§.5214 1.4793 -3.3783 §.2645 {3354
9.33 g.5724 -9.5324 {.4864 -9.9828 8.2483 1.3544
$.34 #3875 -3.5443 {.4944 ~9.5943 #.2731 1.3545
$.35 #6041 -#.5571 £.5623 -9.4168 8.8789 1,355
9.34 ¢.5224 -B.57%9 {544 -3.6265 §.2857 1.3358
8.37 $.6415 -§.5858 {.5207 -§.8434 2.2938 1.3537
9.38 9.4627 -0.6929 1.5319 -§.6817 §.3932 1.3647
3.39 9.6858 -8.61%4 1.5424 -0, 4813 2.3149 1.3637
9.49 3.7199 -8.6388 £.5548 -9.7629 $.32584 {.3797
2.44 9.7384 -$.4578 1.5684 -9.7284 8.3444 1.3787
2.42 8.7684 -8.5829 1.5833 -9.7513 $.3543 1.383¢
§.43 §.8215 -3.7883 {.4092 -9.7784 $.3742 1.3923
2.44 §.3378 -3,7343 1.4188 -3,8883 $.3944 1.4649
9.45 $.8779 -9.7473 1.5394 -9.8484 3.4169 1.4129
2.44 8.9222 -4.8847 1,663 -3,8757 §.442 {.4233
9.47 9.9713 ~3.5499 1.4892 -§.9149 §.474% 1.4392
$.48 1.9238 -4.3827 1.7189 -9.9557 8.5917 1.4548



Tabela 18 - (continuagio)

34.

r F F F F F F
33 ab bb ar br rr

9.49 1.9864 -9.9385 {.75¢ -{.8013 9.5387 {.472¢
9.5 {.1544 -9.9842 1.7708 -{.859 8.5754 {.4944
854 1.2298 -1.9445 1.83435 -{.1e55 9.6189 1.5122
8,52 {.3148 -1.4127 {.8844 -1.1451 8.4672 1.5353
9.53 1.4193 -1,1898 1.9418 -1.2395 2.7298 {,3694
3.54 {.547 -1.2774 2.9478 -1,3923 9.7895 1,5884
N {.46397 -1.3772 2.9848 -{.3842 2,8479 1.46197
8.58 £.7777 -1.4912 2.4723 -{.4583 3.7241 {.8548
8.57 1.9348 ~1.4217 2.2748 -1.5643 1.9037 {.6878
.38 2.113% -1,7718 2.3942 -1.6794 1.9969 1.727
9.59 d.3189 -1,9449 2.5338 -1,7882 {.1992 1.7789
§.68 2.5542 -2.1452 2.46978 -{.9188 {.3148 £.8148
B.81 2.8254 ~-2.3776 2.8889 -2.9438 {.4444 1.8674
#.62 3.138 -2.6484 3.4452 -2,2257 1,598 {.922
8.43 3.5827 -2.9651 3.3827 -2.4048 {.7544 1.9833
9.44 3.9245 -3,3347 3.7092 -2.6897 1.9392 2.9493
8,63 4,4223 -3.7744 4,9781 -2.8378 2.1488 2.1244
$.56 3.9044 -4.2925 4,5298 -3.0947 2.3841 2,2893
§.47 3.6%17 -4,9984 5.9717 -3.38%7 2.4562 2.2843
3.468 5.50561 ~5.8427 5.7243 -3.71%7 2.74644 2,388
9.49 7.4764 -4, 5237 4,539 -4,8917 3.3i72 24883
8.79 3.6384 ~7.5836 7.4734 -4,3215 3.7228 2.6914
2.7¢ 19,9377 -8.8724 8.6454 -5.9152 4,1992 2.7d88
§.7¢ 11.7329  ~19.4444 19,9944 ~5.58446 4,7319 2.3799
8.73 13,7993 -12.3834 11.8643 ~6,2444 5.3422 3, 9269
§.74 16,3355 -14.736% 14,9489 -7.3135 4.9994 3.2029
.75 19,4789 -17.46881 14,8391 -7.7144 5.7842 3.398¢
976 2323775 -21.3798 29,3083 -8.9743 7.9915 3.46184
3.77 28,2886  -24.0449 24,7233 -18.234% g.2421 3.8873
9.78 34,3198 -31.9832 32.3898 -{1.743 19,6749 4,1504
8.79 42,483 -37.46288 37,6995 -13.557% i2.4424 4.4734
9.88 52.8842 -49.5643 47,2423 -15.742% 14,5933 4,544
9.81 £6.3334  -62.6397 59.8592  -18.4448 17,2424 G273
8.8 84.2985 -B9.9650 76,7448  -21.3198 29,3323 5.7738
2,83 198.4992 -193.5220 99,6925 -24.9228 24,6650 5,3612
2.84 141.46747  -134.8473 - 131.2847 ~31.3487 29.9318 7.8595
9.8% 187.9597  -1B1.348% 175.46324 -38.2582 34,7319 7.8742
2.8 253,7848  -244.4118 0 239.2245  -47.2935 45,6632 8.9126
8.87 359.1380  -349.88%7 332.4977  -59.3833 o7 .6289 19,1437
8.88 494,3537  -483.39%% 473.4375  -75.8418 73.9801 11,7399
2.89 718.7119 ~ -785.8983  492.3748 -99.9339 74,9944 13.7373
8.99 1979.4259 -1042.5474  1946.35%7 -132.5341 138.2677 14,3514
8.94 {687.3562 -1644.9190  14450.5456  -1B2.63538 189.1842 19.8547
9.92 2775,3955 -274B.7437 0 2721.9128  -24L1.742%  238.9744 24,7545
9.93 4B33.7817 -48148.7446  4789.4631  -392.2468%  3B9.1179 34.777%
9.74 9244.2168 -9192.48533  9141.76%7 -427.3534 623,797 42,8474
9.95 19679.7297 ~19683.7489 19528.84485 -1999.3331  1885.973% 48,4783




Tabela {9 - Tabelas para obtengao da malriz de covaridncias sequndo o delineamento

8 L 23 %

r F F F F F F
aa ab b ar br rr

2.9 $.3379 -§.3378 1.3378 -8.34{2 $.3312 1.3443
$.92 §.3424 ~§.3425 1.3424 -§.34%4 9.3292 {.3559
9.983 9.3475 -8.3473 {.3479 -4.3577 8.,3274 1.3454
$.904 #.352% -$.352 1.3547 -8.3663 $.3257 13755
2.9% 9.3384 -3,3575 {.3586 -8,3752 9.3243 {.3853
3.94 §.3641 -8.34628 1.3645 ~§.3842 $.3233 {.3947
9.907 $.3794 -3.3483 1.3663 -$.3934 8.3224 1.4937
8.98 8.3764 -8.3748 1.3717 -3.4832 9.3214 {.442
9,89 9,383 -3,3809 1.3769 -9.4139 §.3212 {.4242
8.1 $.3899 ~3,3841 1.3823 -8.4231 48,3219 {.4294
2.41 9.37¢ ~3.3925 1.3878 -9.4335 §.3244 1.4372
8.42 9.4048 ~§.3992 1,393 -9.4444 $.3214 {.4447
2.13 §.4127 -8.4061 1.3993 -9, 4558 #,3224 1.4518
2.14 34244 -4.4433 1.4933 -@.4662 $.3239 1.4584
9.45 9.4299 -§.4298 1.4115 -8.4777 $.3243 1.4450
9.16 2,439 -§.4287 1.4178 -9.4893 9.3259 {.4711
.47 9., 4487 -9.4358 {.4244 -9.5914 8.3279 1.4767
9.18 9.4589 ~§.4434 {.4312 -9.5149 #.3383 1.4829
8.19 §.4695 -§,4543 1,4383 -9.9267 $.3339 1.487¢
9.29 9.4867 -B. 4637 {.4458 -$.5398 $.3362 1.4916
3.2 9.4925 -§.4734 1.4532 -9.5532 $,3397 1.4938
8.22 $.3949 -9.4837 1.4682 -§.5679 $.3438 1.4997
2.23 $.5179 -@.4945 1.4694 -9.5811 $.3483 £.5933
8.24 9.5317 -%.5959 1.478% -%.5957 $.3533 {.5086
9.85 §.0462 -3.5{78 1.487¢ -9.6198 $.3588 1.5894
9,24 #.5615 -3.5384 1.4986 -§.462562 ¢.3647 1,3123
8.27 8.5774 -9.5437 {.5966 -8.5422 2.3714 1.5147
9.28 8.5947 -%.3577 {.5471 ~8.6587 9.3789 1.5179
§,29 8.5128 -3.9726 1,5282 -§.675 2.3849 1,519
4.38 2.4329 -9,3883 .5399 -3.4935 $.3936 {.521¢
8.3 2.48523 -9.4859 1.5523 -3.7118 §.495¢ 1.3228
9,32 8.4739 -§,8227 1.9655 -$.7308 8.4452 1,324
9.33 $.6949 -9.6416 1.5793 -3.7505 8,4263 1.9262
.34 8.7214 -8.46617 {.59435 -9.7712 8.4383 {.5289
9.33 9.7475 -9.6832 1.6194 ~9.7928 $.4513 {.5298
$.38 8.7754 -9.7841 1.6274 -9.8133 9.465 £.3317
9.37 ©.5952 -3.72%7 {.4459 ~9.3389 $.488¢6 1.5339
2.38 .8372 -3.7574 1.66%7 -9.8637 $.4978 1.5343
9.39 8.3715 -8,785% {.4879 -9.88%7 8.5147 1.339¢
8.4 8.9084 -3.81481 {.7184 -8,94i72 2.3339 1.542¢4
9.41 8.9482 -4.34914 1.735¢ -9,9442 3.5547 1.5436
9.42 9.9912 -3.8848 1.7622 -8.9748 8.5774 §.5497
9,43 : 1.9374 -3,9235 1.7918 -1.998%4 9.6815 1.3543
3.44 {.9888 -3.7656 {.8241 -{.943% 93,6278 1.5597
3.45 1.4427 -1.8443 1.55%4 -1,9807 9.4563 1.5858
3.46 1.2823 -1.8613 {.8983 -1,1299 94,4872 1.5728
9.47 1.2673 ~1.1168 {.7419 -1.1529 %.7298 1.5897
8.48 1.3393 -1.4739 1,738 -1.297 8.7573 {.3897



Tabela 19 - {continuagdo)

fom)
o
-

r F F F F F F
a3 ab bb ar br rr

2.49 {.4142 -1.2419 2.8493 -1.2553 9.79469 1.9999
8.39 {.5018 -{.3145 2.9982 -1.3972 9,848 1.6113
9.51 {.5951 -1.3948 2.1627 -1,3632 9,5872 {.6241
9.94 1.7993 ~-1.4839 2.2346 -1.4237 9.9386 1.6384
9.53 {.81%7 -1.5828 2.315¢ -1.4892 $.9948 1.6544
3.94 1,9438 -1.693¢ 24853 -{.5693 {.95463 1.4722
9.53 2.9843 -1.3164 2.5873 -1.4374 £.1238 {.6919
9.56 2.2458 -1.9347 2.6223 -{.7248 1.1979 1.7138
9.357 2.4247 -2.1194 2,757 -{.813 1.27%4 1.7339
9,38 2.4256 -2.2849 2.5989 -{.9143 £.3893 {.7647
9.59 2.8524 -2, 4854 3,870 -2.9251 {44886 1.7943
3.6 3.1888 -2.7443 3.2637 -2.1447 1.3784 1.3248
§.64 3.3999 -2.9494 3.4863 ~2.2889 {.7904 {.8628
3.62 3.7329 -3.2651 3.7438 ~2.4294 1.8343 1.9823
9,43 4,1422 -3,6959 4,0493 -2 5941 1.9877 {.9439
3.464 4,5492 -3.9975 4,3859 -2.7774 2.1579 1.994¢
2.65 5. 9535 ~4,4527 4,7893 -2.982¢ 2.3468 2.9479
9,46 3.6383 -4,9829 5.2625 -3.241i 2.55683 2.1054
9.47 6.3194 -5.46835 5.81%8 ~3. 4885 2.3913 2.1699
$.48 7.1169 -6.3334 $.4795 -3.7588 3.9742 2.2413
9.69 8.9304 -7.1964 7.2643 -4.9876 3.3843 2.3207
§.78 7.1649 -3.2224 8.2038 -4.4412 3.7383 2.4978
8.7% 19,4879 -9.4492 9.332¢ ~4,8879 4,1439 2.5051
8.72 12,8744 -18.9254 19,4982 -53.3773 4,46199 26135
9.73 13.9885  -12.7132 12,3649 -5, 7413 5. 4541 2.7344
9.74 16,2988 -14.0936 14.4917 -4, 5948 5.7792 2.8467%
9.75 19,4336 - -17.5731 16,9244 -7.3587 6.5138 3.9222
8.74 226349 -29.8923 28,8573 -8,2535 7.3782 3.1939
9.77 24,9893 -25.83M4 23.9742 -9.3{9¢ 8.4918 3.3883
9.78 32,4592 - -38.2793 28.9824  -18.5678 9.6231 3.5096
8.7% 39.4853 -34.9344 35.366% 12,9758 11,9917 3.8428
$.89 48,3245 -45.52% 43,6230 -13.9897 {2.8739 4, 1544
9.84 39.9889  -54.7248 34,4384 ~16,1297 15,8339 4,4914
9.82 73.4732 -71.5347 48,7844  -1B.88i8 {7.7325 4,3849
9.83 75,9986 -91.4084 88,9984 -22.319% 24,1384 5.3477
9.84 123.3734  -118.5198  114.5485  -24.4753 25,4188 5.8984
9.85 161.8568  -156.1347 151.399¢  -32.2843 39,9335 5.5574
3.34 26,3891 -209.7184  293.9193  -39.38i4 38,1644 7.3609
9.87 299.4494 -287.5435  289.433%  -49.3177 47.7947 3.3479
9,88 413.3932 -483.8293 . 393.1382  -42.577% 89,9392 9.5828
0.89 395.3361 -583.6483¢ - 572.8597 - -8i.43iS 79,3937 11.1418
3.99 886.8153  -872.3337  B838.7i9%1 -197.84%4 185.9249 13.2248
2.94 1377.9128 -1358.4738  1341.1992 -147.%636  145.B8138 15,9939
$.92 2243.3423 -2222.0684  2199.1333 -210.4944 288,9965 £9.8247
9.93 3997.7424 -3675.9862  3844.9287  -314.483% 31,4785 25,3849
9.94 7344.6880 -7320.4118  7274.9897  -498.1388 494,934 33.7814
8.9 {5533.4744 -{5448.38467 154984,1304  -BTB.42087 854,84668 47,5437




5.

ad

B2

c)

d>

87

CONCLUSOES

~ A estimagdo dos parametros da equag3o de Mitscherlich &
rapida e precisa com as fdérmulas deduzidas e com os
polindmios tabelados.

-~ A estimagdo dos parémetros da equagfc de Mitscherlich
pelo métodeo de Stevens & facilitada com © auxilioc das
tabelas para a obtengfo da matriz de covariéﬁcias.

- Os melhores delineamentos em ordem de eficiéncia,
gquando comparados entre si, foram:

- No.caso de quatro niveis
0, 1, 3, 4
o, 2, 3, 4.

- No caso de cinco nivels
G, 1, 2, 4, B
o, 1, 2, 3, B
C, 1, 3, 4, B
c, 2, 3, 4, B

— Deve-se preferir o delineamento O, 1, 3, 4 ac de cinco

nivelis equidistantes.



e) - Deve-se preferir os delineamentos O, 1, 2, 4, 5 e

C, 1, 2, 3, B ao de seis niveis equidistantes.

2 - Recomenda-se o usco de computadores para oS casos
malicores que cinco niveis, por métodos de regressao

nIc-lineares.
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Tabela 1 — Tabeias de. polindmios para interpoiagéo da
equagdo de Mitschertiich para o caso de guatro

nfveis squidistantes.

z b (2) Jd (2D Joo(2) P (Z)
41 42 43 4

0.00 2.0000 -1.0000 -1.0080 3.0000
0.01 2.0403 -0.8787 -1.0403 2.3801
0.0e 2.0812 -{.8588 -1.081¢2 2.9604
0.03 2.1228 -0.8372 -1.128 2.8408
0.04 2.1648 -0.8148 -1.1648 £.8213
0.05 2.2077 -0.8820 =1.2077 2.8020
0.08 2.251¢2 —-0.8683 -1.2512 £.8827
8.07 2.2854 -0.8438 ~1.2854 2.8835
0.08 2.3402 -8.8187 -1.340¢2 2.8444
0.08 2.38587 -0.7827 -1.3858 c.8252
0.10 2.4319 -0.7658 -1.4320 2.8081
g.11 2.4788 -0.7381 -1.4780 2.78689
0.1¢2 2.5284 -8.7085 ~1.5287 2.7877
0.13 2.5748 -0.67859 -1.5751 2.7483
0.14 2.8239 -0.6485 -1.6243 2.7288
0.15 2.8737 -0.6180 ~-1.8742 2.7094
0.18 2.7243 -0.5885 -1.7280 2.8887
g.17 2.7757 -8.5520 -1.7785 2.86888
0.18 2.8278 -0.5174 -1.8288 £.6488
0.18 2.8807 -0.4817 -1.8820 2.862886
0.20 2.3344 -0.4448 -1.83860 2.6082
0.2 £.9888 —-0.4068 -1.8808 2.5884
g.22 3.04942 ~-0.3875 -2.0465 2.5875
0.3 3.1002 -0.3270 -2.1030 2.548¢2
0.24 3.15871 -0.2853 -2.1604 2.5248
g.25 3.2148 -0.2422 -2.2187 2.502a7
0.26 3.2734 -0.1878 -2.2780 2.4804
g.27 3.3328 -0.1518 -2.3381 2.4578
0.28 3.3830 -0.1047 -2.3881 2.4347
0.28 3.4540 -0.0560 -2.49811 2.4113
0.30 3.5158 -0.0058 -2.5248 2.3874
0.31 3.5788 0.0458 -2£.5878 2.3631
0.32 3.6423 g.0882 -2.8527 2.3383
0.33 3.7087 g.1542 -2.71886 2.3131
0.34 3.7720 g.2107 -2.7854 2.2873
0.35 3.838¢2 0.2880 -2.8532 2.2810
0.38 3.8053 0.3280 -2.8221 2.234¢2
0.37 3.8733 0.3808 ~-2.8820 2.2068
0.38 4.0421 §.45494 -3.0828 2.1788
0.38 4.1118 0.5188 -3.1348 2.1505
0.40 4.1824 0.5872 -3.2080 2.1214
0.41 4.2538 §.B65865 -3.2821 2.0818
0.4a2 4.3263 0.7278 ~3.3574 2.0815
g.43 4.3385 g0.8011 -3.4337 2.0308
0.44 4.4737 0.8765 ~-3.5112 1.8881



§7.

Tabela 1 - (continuagdo)

Z Jd (2 4 (2 J (Z) P (Z)

41 42 43 4

0.45 4.,5487 0.9540 -3.5837 1.8670
0.48 4.,8247 1.0337 -3.6885 1.8343
0.47 4.,7015 1.11b86 -3.7503 1.39008
0.48 44,7783 1.1887 -3.8324 1.86868
0.49 4,8579 1.2882 -3.9156 1.8322
0.50 4,8375 1.3750 -<4.0000 1.7868
0.51 5.01783 1.4862 -4,0856 1.7803
0.52 5.0883 1.55388 -4.1724 1.7244
0.53 5.1815 1.6580 -4.2605 1.6872
0.54 5.26497 1.75847 -4,3487 1.8483
0.55 5.3487 1.8560 -4.4402 1.8108
0.586 5.4337 1.9600 -4 ,5320 1.5718
0.57 5.5185 2.0668 -4 .,6251 1.58322
0.58 5.8083 2.17860 -4.7194% 1.4821
0.59 5.6839 2.288¢2 -4.8151 1.4513
D.80 5.78249 2.403¢ -4,8120 1.4100
0.81 5.8718 2.5211 -5.0103 1.3683
0.82 5.8821 2.6420 ~-5.1088 1.3280
D.83 6.0533 2.7859 -5.2108 1.2833
0.84 6.1453 2.8829 -5.3131 1.2402
.85 §.238¢ 3.0230 -5.4167 1.1887
0.68 6.3320 3.15863 -5.5218 1.1829
0.87 6.4267 3.2928 -5.828¢2 1.1087
0.68 §.5223 3.4326 -5.7361 1.0643
0.69 5.6188 3.5757 ~-5.8453 1.01387
0.70 §.7159 3.7222 -5, 8580 0.9749
0.71 §.8140 3.8722 ~6.08681 0.39300
g0.72 §.8130 4.0257 -5.1817 0.8851
0.73 7.0128 4.1827 -8.2987 0.8402
0.74 7.1134 4.3434 -6.413¢2 0.7854
0.75 7.2148 4.5078 -6.5312 0.7507
6.78 7.3171 4.8758 ~8.6508 0.70863
0.77 7.4202 4.84789 -5.7718 0.8822
g.78 7.524¢2 5.0237 -5.8843 0.8185
0.78 7.6289 5.2035 -7.0184 0.8753
0.80 7.734949 5.3872 ~7.1440 0.5327
0.81 7.8407 5.5750 -7.271¢ 0.4807
g0.82 7.8478 5.78883 -7.3988 0.44886
0D.83 8.0557 5.8630 -7.5303 1.4083
0.84 8.16843 6.1834 -7.8622 0.3701
0.85 8.2737 6.3880 ~-7.7857 0.3320
0.88 8.3838 8.5770 -7.8308 0.285¢2
0.87 8.4848 8.7805 -8.0877 0.2588
0.88 8.8084 7.0085 -8.2081 0.2260
0.88 8.7188 7.2310 -8.3462 0.1838
0.30 8.8313 7.458¢2 -8.4880 0.1834
0.81 8.34587 7.6801 -8.68314 0.1351
0.82 g.ogoe 7.9287 ~-8.77686 §0.1083
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Tabeta 1 - (continuagdo)

Z Jd () J (2 J (2D P (Z)

41 42 43 9

0.83 9.1754 8.1882 ~-8.9234 0.0851
0.84 g.2891¢2 8.4148 -9.0720 0.0838
0.85 9.4077 8.8680 -g9.2222 0.0482
0.38 §.5248 8.92249 -3.,3743 0.0285
0.87 8.868428 g8.1840 -9.5280 B8.0188
0.98 g.7812 3.4507 -3.68386 g.0077
0.99 g,8803 9.7227 ~5.5409 g.o0a2n
1.00 10.0000 10.0000 -10.9000 p0.ooao

Fonte: PIMENTEL GOMES(1387).

Nota — modificada e ampliada
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Tabela 2 - Tabelas de polindmios para interpolac8o da
equacdo de Mitscherlich para o caso de cinco

nfveis equidistantes.

z b (2D Jd (2D J  (2Z) Jd (2 P (2)
51 52 53 54 5
0.00 -3.0000 1.0000 1.0080 1.0000 4.0000
0.01 -3.0709 0.88581 1.04080 1.04912 3.8802
0.02 -3.1437 0.81863 1.0800 1.08%3 3.4508
0.03 -3.2183 0.8715 1.1188 1.1311 3.8417
0.04 -3.2948 0.8247 1.1588 1.1800 3.8e228
0.05 -3.3735 0.7758 1.1888 1.2318 3.8045
0.086 -3.45492 0.7248 1.2382 1.2880 3.8883
g.07 -3.53868 0.8711 1.2788 1.3432 3.86884
g.08 -3.68218 0.8152 1.3181 1.4035 3.8507
0.08 -3.7088 0.85887 1.3572 1.4668 3.8333
0.10 -3.7983 0.4858 1.3881 1.5333 3.8160
0.1 -3.88040 0.4317 1.4347 1.68030 3.7988
0.1¢2 -3.8848 0.3850 1.4728 1.68762 3.7818
g.13 -4.0805 0.2853 1.5108 1.75E8 3.7648
g.14 -4,1785 0.2224 1.5482 1.8331 3.7480
0.15 -4.2810 0.1483 1.5881 1.8171 3.7312
0.18 -4,3851 0.086868 1.8214 2.0048 3.7144
g.17 -4.,4818 -0.0182 1.8571 2.0887 3..6878
0.18 -4.6013 -0.10239 1.63921 2.1826 3.6808
0.19 -4.7135 -0.1834 1.7284 2.2928 3.6638
0.20 -4,8285 -0.2878 1.7588 2.3873 3.6468
0.a1 -4 .84865 -0.3868 1.7823 2.50864 3.68287
g.a22 -5,0873 -0.4885 1.8238 2.6201 3.8123
0.23 -5.1912 -0.85870 1.8542 2.7387 3.5848
g0.24 -5.3181 ~0.70881 1.8833 2.8623 3.5771
0.25 -5.4482 -0.82861 1.811¢2 2.8810 3.5580
0.286 -5.5814 -0.8481 1.8378 3.12580 3.5407
g.27 ~5.7178 -1.0754 1.8625 3.2645 3.5220
0.28 -5.8578 -1.2082 1.8857 3.4088 3.5030
8.28 -8.0007 -1.3468 2.0071 3.5608 3.4835
0.30 -8.1472 ~1.4808 2.0266 3.7180 3.4636
0.31 -6.2871 -1.6413 2.0438 3.8814 3.4432
g.32 -5.4506 -1.7880 2.0591 4.0812 3.4222
0.33 -6 .8078 -1.8614 2.0718 4.2277 3.4007
0.34 -§.7682 -2.13186 2.0818 4.47111 3.3788
.35 -§.8325 -2.3088 2.0883 4.68018 3.3558
0.36 -7.1085 -2.43386 2.08837 4.7884 3.3323
0.37 -7.2723 -2.6860 2.0848 5.0048 3.3081
0.38 -7.94478 —-2.88862 2.08e8 5.2181 3.2831
0.39 -7.6274 -3.08847 2.0870 5.4383 3.2573
0.40 ~-7.8108 ~-3.3117 2.0775 5.6688 3.2308
0.41 -7.8881 -3.5375 2.0638 5.8071 3.2030
0.42 -8.1884 ~3.7725 2.0458 §.1541 3.1744
g.43 -8.3847 -4.0170 2.0233 8.4103 3.1448
0.44 -8.5841 -4.2713 1.8858 §.68759 3.1142
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Tabela 2 - (continuacdo)

z J o (2) Jd (2D Jd (2 Jd (2D P (29
51 52 53 54 5

0.45 -8.7876 -4.5358 1.8832 6.851¢2 3.0825
0.486 -8.8852 -4.8107 1.8250 7.2385 3.0487
g.47 -8.2088 -5.0868 1.8811 7.5322 3.0157
0.48 -§8.4228 -5.3838 1.8310 7.8385 2.8805
0.48 ~-8.6428 ~5.7028 1.77494 8.1558 2.8440
0.50 -8.8872 -6.0234 1.7108 8.4844 2.8083
0.51 -14.0857 ~6.35868 1.68402 d.8:48 2.8671
0.5¢2 ~10.3284 -8.7030 1.5818 §.1788 2.8287
0.53 -10.5654 ~-7.0825 1.4754 8.5416 2.7848
0.54 -10.80868 -7.4358 1.3804 8.91480 2.7414
0.55 -11.0521 -7.8234 1.2784 10.3086 £.56866
0.56 -11.3017 -8.2256 1.1830 10.7137 2.6503
0.57 -11.85586 -8.56430 1.0387 11.1317 2.6024
0.58 -11.81386 ~-8.0781 {.8058 11.58491 2.5530
0.58 -12.0758 -9.5254 0.7811 12.0113 2.5020
0.80 -12.3422 ~3.8813 0.68048 12.4737 2.4485
0.81 -12.6128 ~10.4744 0.4383 12.8518 2.3853
.82 -12.887% -10.8783 0.2551 13.4480 2.3385
0.83 -13.1858 ~—11.4845 0.06086 13.3568 2.282¢e
0.84 -13.4480 -12.0326 -0.1480 14.4848 2.28232
0.65 -13.7343 ~-12.5801 -0.371¢2 15.0300 2.1628
0.868 -14.0244 -13.1677 —-0.6088 15.5835 2:1008
0.87 -14.3183 -13.7880 -0.8845 16.1755 2.0368
0.68 -14.6158 —-14.3856 -1.13861 16.7787 1.87186
0.69 -14.81688 —-15.0271 -1.4253 17.3875 1.8050
0.70 -15.€213 -15.881& -1.7330 18.03886 1.83868
g.71 -15.5282 -18.3785 -2.0800 18.7004 1.7675
0.7¢ -15.8402 -17.0888 -2.407&2 18.3835 1.68887
0.73 -18.15449 -17.8257 -2.7754 £0.0888 1.8248
0.74 -16.4715 —18.5870 -3.1857 20.8183 1.5518
0.75 ~-18.7813 —18.3743 -3.5788 21.56871 1.4777
0.78 -17.1138 -20.1885 -4.0161 22.3418 1.4028
0.77 -17.4388 -21.080302 -4.4784 23.1408 1.3271
0.78 -17.7660 -21.9003 -4.8867 23.8851 1.2508
0.78 -18.0853 -22.78886 -5.4822 24.8152 1.1742
0.80 —-18.4265 -23.7288 -8.0281 25.8817 1.0872
g.81 -18.7583 —-249.5888 -6.58856 2B .5855 1.0203
0.8¢2 -18.0838 -25.6804 -7.2038 27.5271 0.8435
g.83 -18.4280 -26.7045 -7.8398 28.4875 5.8871
0.84 -18.7854 -27.7618 -8.5043 28,4773 .7815
0.85 -28.1023 -28.8538 -8.21386 30.4873 0g.71868
0.88 -20.4387 -28.3804 —5.8538 31.548¢2 0.68434
0.87 -20.7771 -31.1433 -10.7316 32.6310 0.5717
0.88 -21.1142 -32.3433 —-11.5484 33.7484 0.50820
0.88 ~-21.4507 ~-33.5813 ~-12.4057 34.8853 0.4347
g.sd0 -21.7882 -34.8582 -13.3052 368.0785 0.3702
0.81 ~-22.128% -36.175% -14.2984 37.2868 g.3080
g0.82 -22.4530 ~-37.5330 -15.2370 38.5513 g.
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Tabela 2 - (continuacdo)

Z d (2D Jd (2D J o (Z) Jd (2D P (2
51 52 53 54 5

0.83 -22.7835 -38.8328 -18.2727 38.84¢28 0.1885
0.84 -23.1114 -40.3758 -17.3574 41.172e 0.1503
0.85 -23.4363 -41.8830 -18.4828 42,5405 0.1878
0.86 -23.7578 -43.3854 ~-18.6810 43.8487 0.0708
0.87 -24.07855 = —-44.8742 -20.8237 45.3877 0.0411
0.88 -24.3887 -48.680084 —-22.2231 46 .8886 0.0188
0.88 -24.6871  -48.2783 -£2.3811 43.4223 0.0049
1.00 -25.0000 -50.0800 -25.00800 50.0000 g.0000
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Tabela 3 - Tabelas de polindbmios para interpolagdo da

egquacaoc de Mitscheriich segundo 4] delineamento

o 1 2 4
4 Jd (2 Jd (2 J  (2) 4 (2D
41 42 44 4
0.00 2.0000 -1.0000 -1.0000 3.0000
.01 2.04086 -0.8784 -1.0408 2.8801
0.oe 2.30824 -0.8575 -1.0837 2.8604
.03 2.1258 -0.8343 -1.1283 2.3408
g.04 2.1700 -0.8088 -1.1748 2.8215
0.05 d.2158 -0.8838 -1.2234 2.8023
0.086 £.2628 -0.85863 -1.27440 2.8832
0.07 2.3118 -0.8272 -1.3268 2.864¢2
0.08 2.3818 -0.7865 -1.3813 2.8454
0.08 2.4132 -0.7641 -1.4383 £.8287
g.10 Z2.4884 -0.7298 -1.4874 2.8081
g.1m 2.5212 -0.8837 -1.5588 2.7885
0.1¢ 2.5778 -0.6555 -1.8225 2.7711
g.13 2.8357 -0.6153 -1.88886 2.7527
0.14 2.8858 -0.5730 -1.78571 2.7344
0.15 2.7573 -0.5283 -1.8281 2.7161
0.18 2.8208 -0.4813 -1.8017 2.68978
g.17 2.8862 -0.4318 -1.8778 2:87898
0.18 2.8535 -0.3787 ~-2.0568 2.6613
0.149 3.0228 -0.3248 -2.1381 2.6431
0.20 3.0843 -0.2673 -2.2224% 2.8248
0.21 3.1878 -0.20686 -2.3085 2.8065
g.22 3.2434 -0.1428 -2.3888 2.5882
0.23 3.3213 ~0.0758 -2.4825 2.5688
0.24 3.40%4 -0.0058 -2.5884 2.5513
0.25 3.4838 0.0884 -2.86875 £.5328
0.28 3.5887 0.1480 -2.7887 2.5141
g.27 3.86560 0.2275 -2.8851 2.4853
0.28 3.7457 0.3130 -3.0038 2.47864
6.28 3.8380 0.4027 -3.1158 2.4573
0.30 3.8328 0.4888 -3.2314 2.4380
.31 4.0305 0.5856 ~-3.3504 2.4185
0.32 4.1308 0.8891 -3.4728 2.3888
0.33 4.2338 0.8077 -3.5881 £.3788
0.34 4.,3388 3.8214 -3.7280 2.3587
0.35 4.4488 1.04086 -3.86286 £.3383
0.36 4.5604 1.16854 -4.000¢2 2.3175
0.37 4.8752 1.2861 -4.14186 2.2864
0.38 4.7830 1.4330 -4.2871 2.2748
0.38 4.8140 1.5782 -4.4387 2.2531
g.40 5.0382 1.7281 -4.5804 2.2308
0.41 5.1857 1.8830 -4.,7484 2.2082
0.42 5.2884 2.0471 -4.8107 2.1851
0.43 5.4308 2.2188 -5.0774 2.1615
0.44 5.5881 2.3980 -5.,2488 2.1374



183.

Tabela 3 - (coantinuagdo)

zZ b (Z) J o (2) b (2 J (2D
41 42 44 4
0.45 5.7082 2.5855 -5.4244 2.1128
0.48 5.8538 2.7814 -5.8048 2.0878
0.47 5.0020 2.8881 -5.,7800 2.0618
0.48 §.1538 3.1888 -5.8801 2.0353
g0.48 6.3084 3.4232 -8.1750 2.008e
0.50 §.46887 3.6582 ~-6.3750 1.8805
0.51 §.8318 3.8885 -6.5801 1.8520
0.52 §.73880 4.1534 -8.7803 1.8228
0.53 §.8700 4.4183 -7.8058 1.8828
0.549 7.14943 4.8845 -7.2268 1.8820
0.55 7.3238 4.8828 -7.4531 1.8304
0.586 7.5070 5.2830 -7.6851 1.7878
0.57 7.8842 5.5860 -7.8227 1.7848
g0.58 7.8858 5.8222 -8.1860 1.7304
0.858 8.0812 §.2621 -8.4152 1.8852
g.60 8.2811 §.8161 -8.6704 1.65882
0.81 8.4853 §6.8847 -8.8316 1.8221
0.82 8.6838 7.3685 -8.1888 1.5842
0.63 8.8068 7.7878 -8.4725 1.5452
0.64 §.1241 8.18386 -§.7525 1.5053
.65 g.3459 8.816% -10.0388 1.4645
0.8686 89.5723 3.0880 -10.3318 1-.4228
g.87 §8.8031 8.5338 -10.8315 1.3788
0.88 10.0385 10.0202 -10.8378 1.3380
0.68 10.2785 10.5258 -11.2511 1.2813
0.70 10.5231 17.0513 -11.5714 1.2458
g.71 10.7723 11.5873 -11.8887 1.1881
g.7¢2 11.0B62 12.1844 -12.2333 1.1517
0.73 11.2848 12.7535 ~-12.57581 1.1035
0.74 11.5480 13.3651 -12.82449 1.0546
0.75 11.8158 14.0000 -13.2812 1.0048
0.78 12.0885 14.8580 -13.8457 0.8547
0.77 12.3658 15.3428 -14.0180 0.8039
g.78 12.8478 16.0523 ~14.3881 0.85£28
0.79 12.8347 16.7882 -14.7862 0.8011
g.80 13.2281 17.5513 ~15.1824 0.7483
g.81 13.5223 18.3425 —-15.5868 0.6874
g.82 13.8231 19.1827 —-15.8887 0.8455
§.83 14.1286 20.0128 -1868.4208 0.5838
0.89 14.4387 20.8838 —16.8508 0.5427
0.85 14.7535 21.80817 ~-17.2884 0.4820
0.886 15.40728 22.7513 —-17.73868 0.4422
g.87 15.3868 €3.7301 -18.1832 0.3833
0.88 15.725&2 24.7435 -18.6887 0.3458
0.89 16.08581 25.7825 -18.1334 0.2998
g0.s0 18.3855 26.8783 -18.8174 0.2558
0.9 16.7373 £8.0018 -20.1108 0.2137
0.82 17.0834 28.16417 -20.868140 g0.1742



104.

Tabela 3 - (continuagdo)

zZ J (2D J (2D d o (Z) J (27
41 42 44 4

0.83 17.4338 30.38683 -21.1288 0.1378
0.84 17.7884 31.68087 -21.68485 0.1043
0.85 18.1471 32.8853  —22.1821 0.0748
0.88 18.5088 34.224949 -—-22.7248 0.0484
0.87 18.8787 35.5882  -23.2780 0.0287
0.498 18.2473 37.0178 ~23.8414 g.0131
3.88 18.6218 38.4847 -24.4154 D.0034
1.80 20.0000 40.0000  -25.0000 0.004a0
Fonte: NOGUEIRA et alii (1883).

Nota — ampliada.



105.

Tabela 4 - Tabeitas de polinfmios para interpolacdoc da

equacdo de Mitschertiich segundo g delineamento

z b (Z) 4 (2) d (2 Jd (2D P (Z)
51 52 854 58 5
0.060 3.0000 -%1.00060 =1.0000 -1.0000 4.0000
0.01 3.0712 -0.8588 -1.0408 -1.0408 3.8802
g.o2 3.1448 -0.8150 -1.0836 -1.083%8 3.8608
0.83 3.2212 -0.86886 -1.1282 -1.1288 3.8417
0.04 3.3003 -0.8183 -1.1748 -1.1757 3.8231
0.05 3.3821 -0.7670 -1.2228 -1.2251 3.8048
0.086 3.46868 -0.71186 -1.2729 -1.2770 3.8868
0.087 3.5548 -8.6528 -1.3249 -1.3315 3.8882
0.08 3.6458 -0.5804 -1.3787 -1.3888 3.8518
0.08 3.7402 -0.5242 —-1.4344 -1.4483 3.8348
0.10 3.8380 -0.4541 -1.4818 -1.5128 3.8182
g.11 3.8385 -0.3787 ~1.5512 -1.5801 3.8018
0.1¢ 4.0447 -0.3008 -1.8123 -1.8508 3.7887
0.13 4.1538 -0.2172 -1.8751 -1.7257 3.7688
0.14 4.2872 -0.1285 -1.7386 —-1.8048 3.7544
0.15 4.3847 -0.0344 -1.8058 -1.8885 3.7381
0.18 4.5068 0.08655 -1.8735 -1.8772 3.7241
g.17 4.6336 0.1713 -1.8428 -2.071%1 3.7083
g0.18 4.7852 0.2837 -2.0134 -2.1707 3.5948
0.18 4.8020 g.40829 -2.0852 -2.2785 3.8805
0.20 5.04941 0.5284 -2.158¢2 -2.3888 3.6664
g.a21 5.1818 0.6837 -2.2321 -2.5082 3.6528
g.22 5.3454% 0.8083 -2.3068 -2.8352 3.8388
0.23 5.5051 0.8577 -2.3821 -2.7705 3.6255
0.24 5.871¢2 1.1185 -2.4577 -2.8147 3.8122
.25 5.8440 1.28384 -2.5333 —-3.0684 3.5891
0.26 §.0238 1.4710 -2.8087 -3.2324 3.5882
g.27 5.2110 1.6840 -2.6834 -3.40786 3.5735
0.28 6.4058 1.8682 -2.7571 —-3.5848 3.5808
g.28 §.68088 2.0874 -2.8283 -3.7850 3.5483
0.30 6.8204 2.3188 -2.88856 -4.0083 3.53860
0.31 7.0407 2.5667 -2.8871 -4.2387 3.5237
0.3¢2 7.2704 2.8287 -3.0315 -4.4848 3.5115
0.33 7.5088 3.1087 -3.0818 -4.7482 3.4884
0.34 7.7584 3.4081 -3.1473 -5.8310 3.4873
0.38 8.0187 3.7280 -3.1870 -5.3345 3.4753
0.38 8.2813 4.0648 -3.2400 -5.8605 3.4633
0.37 8.5747 4.4262 -3.2748 -§.0108 3.4513
0.38 8.8704 4.8117 -3.3008 -6.3875 3.4383
0.38 3.1780 5.2230 -3.3158 -6.7328 3.4272
0.40 8.501¢2 5.6621 -3.3180 -7.2288 3.9151
0.41 3.83786 6.1310 -3.30862 -7.6880 3.4028
0.42 10.1888 8.8320 -3.2781 -8.2035 3.3845
g0.43 10.5558 7.1874 -3.2314 -8.7481 3.3778
0.44 10.8387 7.7388 -3.1838 -9.3352 3.3852



106.

Tabela 4 - (continuacéo)

Z Jd (2D Jd (2D (2D Jd (2 P (Z)
51 52 54 58 5
0.45 11.3387 8.3521 -3.0717 -8.8681 3.3523
g.48 11.75864 8.0072 -2.58528 -10.68507 3.3381
.47 12.1827 9.7085 -2.8027 -11.3872 3.32586
0.48 12.6481 10.4584 -2.68180 -12.1818 3.3117
0.48 13.1¢36 11.2638 -2.3840 -13.0387 3.2875
g.50 13.6188 12.1258 -2.12588 —13.8858 3.£828
0.51 14.1378 13.0488 -1.808% ~-14.8858 3.2B7%
0.52 14,8781 14.0410 -1.4344 -186.04860 3.2518
0.53 15.2914 15.104¢2 -0.8881 -17.2127 3.2354
0.54 15,8285 16.24953 -0.4814 -18.4732 3.2183
0.55 16.49400 17.4703 0.0842 -18.8352 3.2005
0.586 17.0785 18.7880 0.788%1 -21.3070 3.1817
86.57 17.7386 20.1883 1.5408 -22.8878 3.1621
0.58 18.4266 21.7182 £2.4843 -24.681686 3.1414
0.58 18.1408 23.3510 3.4314 -26.4746 3.1186
0.80 18.8815 25.1088 4.5787 ~28.4828 3.08865
g.81 20.6485 26.8850 5.87685 -30.8535 3.0720
g.86¢2 21.494914 29.0268 7.3488 ~-32.8888 3.0481
0.863 22.2588 31.2130 9.0132 -35.5358 3.0185
0.84 £3.1030 33.56863 10.8824 -38.2770 2.8882
.65 £23.96986 36.1000 13.0110 -41.2388 2.9578
0.6885 £4.8578 38.8283 15.3885 -4949.4415 . 89246
0.87 25.7660 41.7688 18,0783  -47.8017 2.88883
0.68 28.8910 44.8323 21.0833 -51.8408 2.8508
0.68 27.68287 48,3427 24.4762 -55.8810 2.8101
0.70 28.5780 52.0175 28.2688 -60.0460 2.7885
0.71 29.5308 55.877% 32.5202 -84.7614 2.7188
0.72 30.4822 §0.2453 37,2780 -683.8548 2.6688
0.73 31.4251 §4.8451 42.6831 -75.3557 2.6183
g.74 32.351¢&2 89.8031 48.5557 -81.2858 2.5580
0.75 33.2508 75.1473 55.2068 —-87.7085 2.4877
0.78 34.1117 80.8077 g§2.68340 -84.8332 2.4321
8.77 34.8213 87.1168 70.82317 ~-102.1083 2.3621
0.78 35.5838 53.8083 80.1682 -110.1710 2.2874
0.78 38.3215 . 101.0223 90.4778 -118.87¢26 2.2078
0.80 36.8738 108.7880 107.8647 —-128.E586 2.1231
0.81 37.2870 117.1728  114.7581 -138.3841 2.0331
g.82 37.5842 126.1880 128.0033 -148.3018 1.8378
0.83 37.6448 135.8232  149.85449 -181.0725 7.8371
0.84 37.5038 148.3878 162.48B61 -173.7800 17210
0.85 37.1014 157.8788 182.0803 -187.4328 1.81886
0.886 36.3828 168.8259 203.8787 -202.1842 1.85031
.87 35.3270 182.8027 228.0847 -218.0325 1.3818
0.88 33.8466 188.8771 - 254.886858 -235.1215 1.2583
0.88 31.8888 212.1213 284.80684 -253.5208 1.12872
0.80 £29.3750 @228.4121  317.8188 -273.32840 0.8854
0.81 26.2231 245.89312 354.8482 —284.8385 g.8622
0.82 22.3578 284.7851 385.3735 -317.5703 0.7288



107.

Tabela 4 - (continuagdo)

z Jd 2y Jd () Jd (2D d (2 P (Z)
51 52 54 58 5
0.83 17.8574 285.0058 440.5126 -342.2351 0.587%
0.94 12.0136 306.7507  480.5248 -368.7582 0.4784
0.85 5.2878 330.1027 545.8152 -387.2723 g.3502
0.98 -2.6341 355.1708 807.238% -427.8180 g.2404
0.87 -11.8414 382.0702 . 6§75.1083 -460.8480 0.1451
0.88 -22.8024  410.8218° 750.1887 -4986.2231 0.0883
0.88 -35.4153 - 441.8537  833.2157 —-534.21Z6 0.0188
1.00 -50.0000 475.0000 825.0000 -575.0000 g.0000

Fonte: PEIXOTO & GOMES(1888).



188.

Tabela 5 - Tabelas para obtenclo da satriz de covarifncias para o caso de trés

nlveis squidistantes,

r F F F F F F
EES ab kb ar br rr

2.01 1.90414 ~-1.9443 2.8412 -1.9514 1.8443 2.0812
9.92 1.8859 -{.9853 2.8831 -1.1958 1.0854 2.1249
9.83 1,133 -1,.1327 2.1317 -{.1634 1,135 2.1943
9,94 1.1847 -{.1832 2.1814 ~i.8244 1.i827 2.2604
2.95 {.2494 -1.2373 2.2343 -1.289¢ 1.2343 2.33¢
9.94 1.2993 -{.2932 2.2711 ~1.3974 £.2935 2.4874
9.97 1.3639 -1.3374 2.3517 -1.4299 1.3546 2,485
9.88 1.4317 -1 .4241 2.4144 -{.5648 1.4198 2.58714
9.99 1.5056 ~-1.49%58 2.4848 -1.5883 1.4894 2.652%
3.19 1.5853 -1.5729 20504 -{.674Y 1.5438 2.7497
944 {.6712 ~§.48559 2.6486 -1.7848 1.6432 2.8332
$.42 {.743% -1.7433 2.7267 -1.8644 {.7289 2.9298
8.13 1.864¢ -1.8447 2.81%4 -1.9484 1,8187 3.9385
§.44 1.9722 -1.9457 2.71%2 -2.9783 1.9158 3.1357
9.15 2,989 -2.98579 3.8268 -2.1956 2,919 3.2457
9.14 2.2155 -2.4793 3.1438 -2.3284 2.4299 3.3685
8.17 2,355 -2.318% 3.2686 -2.4532 2.2484 3.4894
8.18 2.5898 -2.4526 3.4044 -2.5947 2.3752 3.6862
8.19 2,0613 ~2.6865 3.9015 ~2.7459 2.5199 3.737%
9.29 2.8359 ~2.7734 3.7189 -2.9943 2.6343 3.8759
2.24 3.9253 -2.9546 3.8839 -3.9778 2.3129 4,5189
8.22 3.231{9 -3.1514 4.9719 -3.2689 2.9788 4,149
9.23 3.4546 -3.3654 4,2762 -3. 4544 3.1577 4,227%
9.24 3.698¢ -3.5982 4,4985 ~3.64654 3.3495 4,493
9.25 3.94638 ~3,3519 4,74¢7 -3,8887 3.3554 4.,56467
9.26 4,2518 -4,1284 3.8049 -4.1289 3.7767 4,548
8,27 41,5669 -4.4381 5.2933 -4.3844 94,8142 5.9499
$.28 4,9199 -4,7597 5.6084 -4,4584 4,24%93 3.2497
9.29 5.2868 -5.124% 5.9932 -4,9524 4.5444 5.4517
8.38 5.6989 -5.5144 §.3397 -5.2682 4,8394 3.6735
8.3 5,1483 -5.7444 §.7444 -5.8071 3.1578 5.9947
%.32 4,6417 -4,4282 7.1988 -5.9713 2.9097 6.4522
0,33 7.1839 -6.9404 7.46978 ~6.3629 J.8794 4.4198
9.34 7.7773 -7.5121 8.2447 -4.7845 5.2693 4.6832
8.35 8.4311 -8.44i2 8.8512 ~7.2385 5.7699 8.9794
2.35 9,1505 -§.834¢ 9.5477 -7.7289 7.1853 7.2734
$.37 9.9431 -9.398¢ 16.2533 -8.2362 7 .5689 7.5933
9.38 18.8176  -18.4428 11,9663 -8.8268 8.2139 7.9343
9.39 11,7836  -11.3748 11,5644 -9.4434 8.8943 8,283
3.48 12,8548 ~12.4974 12.9429  -18.414t 9.4444 B.4667
2.41 14,9349 -13.502 14,9691 ~19.8342 16,1393 7.96469
9.42 15.3467  -14.8224 {5.2980  -11.5184 18.8947 9.4911
9.43 16,8038 -16.2345 16,0654  -12.46%7 {1.7453 7.9489
8.44 18.4237  -{7.8943 18.1878  -13.3959 12,4293 10,4183
9.45 29.2281 -19.5387 19,8893 -14,4819 13.5837 19,9254
B.46 22.2419 -21.5154 21,7897 -15.499% 14,8474 11,4459
9.47 24,4981 -23.7837 23.9473  -16.46957 15,8089 12,9391

9.48 27.9073  -26.1333 24,3932 -18.003 {7.988¢ 12,5588



Tabela 5 ~ (continuagiao)

149,

r F F F F F F
3z ab bb ar br rr

2.49 29.8297  -28.9946 28,9835 -19.4332 18.4725 13,3833
9.59 32,9998 -31.9998 31,9998 -28.9999 19,9799 13,9999
8.91 36.3673  -35.4848 35,4007  -22.7187 21,6778 14,7444
8.52 49,5898 -39.4i42 39.2427 . -24.5972 23,5239 15,5414
8,53 45,1356 -43.3048 43,5924 - -24.6B42 23,5585 14,395
8.54 S8.e042 48,765 48,5974 -28.9733 27,8844 17.3148
9,95 36,1248 -54.4319 S4,1372 - -31.0498 39.2875 18,2969
3.54 42.7714  -61.1514 48.5318 - ~34.3444 33.9389 19.3553
8.57 70.3497  -4B.5926 47.3334  -37.4473 36,8913 28,4941
$.98 79.8451 - -77.188 7482011 -49.8682 39.4873 21.7274
8.99 38.9309  -84.9881 85,5094  -44.7112 43,2722 23,9586
9.69 199.3723  -98.1224 5.8724  -48.9997 47.4988 24,4994
9.41 113.5464 - -1{f.1ed9 199.6536 -03.7944 5¢.2323 26,8629
9.42 128.7860 -126.1249  124.462%  -59.174% 37,3449 27.7418
8.43 144,4738  -143.5745 141.4753  -65.22%7 53,5239 29,5447
9,64 167.0784 -143.9189  {64.7495 -72.0445 79,2448 31.6293
9.83 194.157¢ -187.7988% 183.2598  -79.7593 77.3922 33.8373
9,46 219.4037 -245.4357  2i2.8678  -88.5922 86.5611 36,2548
9.67 252.7484  -24B,5964  245.4744 0 -98.4635 74,4333 38.%9138
8.48 292.4384  -287.4047  2B4.9993  -{87.8325 {¥7.7®s 44,8411
9.49 339.0989  -334.055 3384842 -122.8699  {29.5443 45,9747
9.79 395.9723 -389.627 385.483% ~-137.8884  {35.355¢ 48.46565
2.74 442.2936  -456.3089  451.3082  -155.2086 (32,7528 I2.6413
9.72 343.78%94  -537.4778%  531.5646 0 -175.398¢¢ {72.8184 57.1838
2.73 442,5837 635,275 428.94663  -198.8579  196.1337 82,9712
%.74 763.662% - -753.5628 748.4634 -226.4363  223.594% &7.6798
9.73 712,9285  -993.9292  893.9298  -238.9892  255.9383 73,9543
8.74 1298.8919 -1088.2444  1979.0498 -297.3459  294.379% 81.148%
8.77 {339.2958 -1319.9999  1308.8837  -343.7964  34¢.3589 89,3234
3.78 1623.4932 -1611.1237  1599.5538 -399.2478  393.7825 98.4997
8.7 1997.8480  -1983.48974 1979.5470  -444.3512 442.7B%& - 199.4784
$.80 2479.6877 -2463.5963 - 2448.7843  -3548.7197 - S44,712%  124.9343
8.84 3109.3618 -3091.1997  3074.9364 -438.3372 a44.974% 134.5358
2.82 3941.2336 -3928.5045  3998.7497  -774,9889 772.43&7 133.46919
2.83 5955.5483 -5031.7544  T908.9400 - -935.5288 931.4344 - 174.9814
4,84 4581.5732 -4554.9557 4327.5386 ~1141.499f - 1136.4478  198.5343
9.8 3795.9473 -R472.8691  BA42.7919 -1498.4392  1492,3773  228.4293
9.86 114699.4988 -11561.8545  {1425.2129 ~1757.8519 {731.721%  244.4249
9.87 16519.3787 -14065.3867 14921.7920 -2234,303%  2229.410 319.9349
9.88 20525,6543 224721738 22419.4953 -2871.6B68  2844.3714  364.4929
9.89 32745.6B14 -32680.2488 32615.3086 - -3897.3433 3799.2049 - 443,185
9.99 48844.0279 -48743.223¢ 48683.4449 -5i36.7281  SL127.7446 548,712
8.9 75513.8120 -75412,4690  73312.1250 -7144.2344  TIi84.2979 46741772
3.92 26972.0160-125938.1640 125885.2979 -19499.9458 19488.33i{  §74.998¢
2.93 212197.9699-242025, 2519 211853.5949 ~15305.9580 {5372.9492  {1i4.140f
8.74 483143.2009-492991. 7109 4925641.6209 -24928.9834 24913.5742 1542.9236
9.9% 837127.9468-838700,3199 338432.809% ~43923,3449 43904,7619  2294.,3472
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Tabela & - {continuagie)

1.

r F F F F F F
AR ab bb ar br rr

2.4% 5.9329 -5.4714 6.0949 -4,6743 3.9785 4,1889
2.59 4.5099 -5.8098 5,4994 ~5.8009 4,3819 4,339
2.3 7.1368 ~4,5943 7.9427 -5,355 4,534 4,5899
8.32 7.8597 -7.2639 7.46666 -5.7434 4,9984 4.4726
$.33 8.6558 -8.0209 8.373% -4.1687 5.3786 4,855
8,54 90636 -8.8753 9,1748 -6.8347 5.8389 .85
9.55 19,3929 ~9.8469 19,9868 ~7.4447 4,3242 3.2599
2.56 11,7594 -18,9495 11.4267 -7.7193 4.3689 5.4835
§.57 13.9860 - -12.2074 12,3154 -8.3319 7.4524 5.7231
$.58 14.5987 - -13.6432 13,6774 -9.8199 3.1995 3.9893
2.59 14,3286 -15.2932 15.2439 ~5.7589 8.8399 4,2568
2.469 18.3123 - -17.1873 17.8469  ~-18.6249 9.6518 §.5548
9.61 20.5947  -19.3715 19,4322 -11.56%4 19,5579 8.8769
3,62 23.2287 - -24.8977 21.549% 0 -12.8147 14,5783 7.2233
9.683 26,2795 -24.8299 74,3628 -13.769% 12,7966 7.5%993
9.44 39.8246  -28.2444 27.6437  -15.1962 13.9849 8.9977
2,463 33.9609 -32.2384 31.493¢  -16.5889% 15.4247 8.4518
8.66 39.8957 -35.9244 36,8179 ~18.2627 17.9543 8.9359
9.67 44,5048 -42,4438 41,3680 -29.158% 18,9934 2,464%
%.68 51.2368  -48.9791 47,7692 -22.3137 21,8094 19,9444
9.469 39.2313  -56.7542 55,2552 -24.77% 23.4144 19,4819
2.79 68,7709  -44.9457 44,3938 -27.5923 26.1792 11,3844
8.71 88.2i00  -77.21%7 75.1933 - -398.8339 29,3412 12,1604
8.72 74,8239 ~99.7149% 88.3865  -34.3844 33.9489 13.9226
8.73 11,7884 -197.1331 164.4539  -38.93% 37,3351 13,9822
9.74 1312781 -127.228¢ 124,448  -44,023 42,3454 £3.9539
2.75 156.4919  -131.9924 148.4455  -49.997% 48,2498 16.2583
3.74 187.7993  -1B2.7744 178.7348  -57.9411 35.2192 {7.46178
8.77 226.9184  ~221.3145 214.4B23  -45.4378 43,5232 19,4587
8,78 74,3186 ~270.0259  264.712% - -75.5283 73,4851 29,7184
8.79 339.2954 -332.2209  324.1142  -B7.6799 85.3334 22,9226
9.89 429,414 -442.418% 485.3889  -192.43¢9 199.2149 25.2489
9.8 526.3393  -5i7.2724 - 599.1537 -12¢.7186  11B,3ifR 27,9427
9.82 566,244 -635.8699  444.4609 -143.3629  149.8144 3.1697
8.83 853.7722  -B4{.8574 838.998{ -i71{.827¢ 169.1145 34,8295
9.84 1109.5499 -1095.7542  {982.9333  -208,1228  295.22% 39.2832
9.85 1464.4127 -1448.3479  1433.2876 -235.0977 - 251.9997 44, 6449
9.84 19569.1738 -1959.3189  1932.4148 -314.9124  313.5843 31,2499
8.587 2782.46999 -2489.3095  2438.84647 -399.931F  394.3835 57,4136
8.38 3794.3138 -3767.4385  3744.5225  -513.i74% 549.2383 £9.46379
8.89 S475.4761  -T442.794%  S414.9776 -672.1480  547.8264 82.7377
$.79 8170.1323 -8129.7319  0099.2915 -992.7548  897.9817 99.9739
2.9 2755.9814 ~12764.7593 12434.5381 -1255,9734  1299.8238  123.8B&s
$.92 28755.3308 -204699.5566  20434.5195 -1799.4351 1793.4889 -  156.1485
8.93 35704.5049 -33818.9849 35732.4488 -2495.5486 - 2888.4716  284.5744
2.94 47562.4779 -67541.1330 67429.7389 -4380.4587  4302.623% 274,838
2.95 138410.4209-138238. 9310 138064,3919 -7275.2842  7245,9977  3B82.4222




Tabela 7 -  Tabelas para obtenglo da watriz de covaridncias pars o caso de cinco
niveis equidistantes.
r F F F F F F
aa ab bb ar br Y

2.04 9.3379 -$,3379 1.3378 -9,3412 9.3312 1,3443
8.92 2.3427 -9,3423 1.3424 -§,3494 $,3292 1.3559
9.63 9.3477 -§.3474 {.3479 -§,3578 9.3275 1,365
.94 3.3329 -3.3524 {.3348 -9, 3645 8,326% 1.3757
9,05 9.3583 -3,3576 1.3567 -9.3755 9.3248 1.3857
3.98 $.3643 -§,3639 1.3817 -$.3848 2.3238 1.39%4
8,97 $.3795 -§.3487 1.3463 -§.3944 $.3232 1.4653
2.98 $.3774 -§.3746 1.372¢ -3, 4944 $.3229 1.4448
2.99 9.3838 -9.3887 1.3774 -§.4149 $.32360 {,4243
8.19 9.3944 ~$.3872 1.3833 ~-6.4257 $.3233 1.4337
8,41 §.3983 -$,3748 1,389 -3.437 §.3244 {.4438
2.42 3.4879 -3.4814 1.3952 -9,4488 9.3258 1.4523
2.13 2.4156 ~3.4%87 1.4915 -8.4419 #.3277 1.4614
3.14 3.4248 -B.4146 1,498 -8.4739 4,33%4 1.4799
9.45 2.4344 -, 4249 {415 ~8.4873 $.3331 1.48%4
2.14 9.4449 -9.4338 1.4222 -8.5913 2.3348 {,48%99
8.17 9.4549 -9, 4431 {.4298 -8.5148 #.3411 1.4794
9.18 $.4478 -9.4531 1.4378 -8.3313 #.3461 1.2894
2.19 9.4804 -9,4534 {4451 -8.53475 §.3318 £.019%
929 3.493% -8.4749 1.4350 -9.5644 2,3584 1.5299
9.24 4.5083 -9.4849 {.4644 -9.5823 #.34658 {.5485
#.22 $.5237 -§.4997 {.4744 -9.5810 8.3744 15545
9.23 9.5492 -§.5133 1.485¢ -9, 5297 $.3835 1.5629
9.24 3,538 -9.5289 1.49463 -§,6415 9,3938 {.5747
8.23 3.577% -9.5437 {.5884 -§.46834 §.4853 {,5879
$.28 $:5975 -9.54694 1.5214 -9.586% $,4138 1.3998
.27 $.619% -§.5787 1.5353 -3.711% 4.4319 1.8132
3,28 9.6434 -9.5983 1.5393 ~3,7348 $.4472 {6272
9.29 3,669 -§.6174 1.5865 -§,7841 8.4648 {.6419
8.39 2.4948 -9.6423 1.5849 -3.7931 9,4823 {.6373
2.3t 3.7268 -3.6679 {.4829 -8,8238 $.9024 1,6735
2,32 3.7993 -9.6938 {.4236 -9,8564 §.5242 1,690
9.33 3.7944 -9.722 1,448 -3.8919 8.5489 1,788
2.34 $.8329 -9.7544 {.6786 ~3,927 3.5739 1.7274
2.35 9.8745 ~@,7892 1.4974 -9.9549 2,402 {.7477
8.36 8.9199 ~§.8268 {.7248 -1,9084 $.6327 §.7589

o7 $.7693 ~9,363¢ 1.7%94 -1,9931 §.56448 1.7743
$.38 1.8233 -§.9132 {.7946 -1.1894 98,7922 1.8154
2.39 {.3823 ~§. 5624 1.8338 -1.1513 §.7415 {.8492
3.40 {.1479 -1.8179 {.877¢ -1,2954 3.7842 {.2868
9.4 1.2179 -1.974% 1.9259 -1,2637 $.33935 1.3959
9.42 1.2959 -§.1429 1.9782 -1.3248 #.3899 1,925
§.43 1.3846 -1.2157 2.9373 -1,3929 98,9357 1,9548
9.44 {.4742 -{.2%64 2.1832 -1.4649 $.9933 {9983
9.45 1,5895 -1.3838 2.1744 -1.9423 {,9681 2.9263
2,44 1.6759 -1.4852 2.2588 -1.,625 .4397 2.9845
9.47 {.824¢9 -i,g? 57 2.3588 -{.7158 {,2077 2.1958
8.48 {.7661 -1.719% 2.4541 -1.8132 1.2914 2.1481



Tabela 7 - {continuagio)

r F F F F F F
aa ab bb ar br rr

9.49 2.1243 -1.3367 2.5743 -1.9184 1.3832 2.1744
9.59 2.3805 -2.519% 2.7943 -2.8328 1.4833 2.2431
8.51 2.4975 -2.1849 2.8493 -2.1568 1,5929 2.2933
8.52 2.718% ~2.37864 3.9148 -2.2917 {.7429 2.3541
$.53 2.9655 -2.5988 3.2848 -2.4387 1.8445 2.4197
8.54 3.2439 -2.8459 3.4229 -2. 5991 1.9894 2.4744
9.53 3.3579 -3.1247 3.66%1 -2.774 2.1482 2.3426
3.54 3.9428 -3.3434 3.9505 -2, ?cé? 2.3235 26157
8.97 4,3152 -3.8084 4,2787 -3.1777 2.317% ALY
9.38 4.7723 -4,2238 4,4428 -3.4999 2.731% 2.7784
2.59 5.2949 -4,8974 3.347¢ -3.4659 2.9681 2.8699
§.60 5.8982 -5.2426 5.5611 -3.9488 3.2344 2.7566
2.6 5,5742 -5.8794 5,132 -4,2623 3.5245 3.9749
8.42 7.3615 -6,5959 §.7935 -4,5194 3.8514 3.1854
2,63 8.2789 -7.4375 7.5655 -4,9984 4,2179 3.39887
8,64 9.3259 -8.4167 8.4685 -5.4319 §,5249 3.4428¢
§.63 19,5549 -9.3813 9.5287 -F.9176 5.9889 3.5874
9.66 11,9835 ~19.9834 19.7788 -6.44634 3.5079 3.7459
9.67 13.6688  ~{2.4B49 {2.2564 ~7.8794 6.1963 3.9472
3.68 15,6017 -14.358% 14.9132 -7.7741 4.8644 4,835
8.69 180017  -14.5889 14,1198 -8.5484 7525 §.32¢
8.7 20.8094  -19,23%2 18.6272 -9.4714 8.4%79 4,53%93
9.74 24,1519 -22.4327 21.48618  -10.50647 9.4976 4,7898
8.72 28.1878  -24.2927 25.3431 -11.698% 19,4538 3.0672
2.73 33.8793 -39.9843 29.8338 -13.9777 11.9925 33754
8.74 39.9847¢  -34.725% 35.3478  -14.4818 13.5537 5.7182
9.75 46,3815 -43.8644 42,1863 -16.5048 15.3837 5,102
8.76 55.4699 - -52.,5977 T9.4642  -1B.74654 17.5434 4.9345
8.77 46,8178 -63.488% 61,3357 -21.3844 20,1062 7.9223
3.78 gi.i227 -77.3249 74,8698 -24.5839 23,1789 73754
8.79 99.3407  -95.2989 92.1727  -28.2644 26,8652 8.2996
8.9 22.7848  -148.2971 14,5389  -32.81%7 31.3542 8.9379
2.3 153.3367 -148.137%  143.8668  -38.497% 34,8851 9.7797
8.82 193.6777 -187.7416  182,731¢  -45.3272 43,7994 14,7832
9.83 247.7414  -240.8943 - 235.2006 - -53.9939 52,2726 14,9498
%.84 24,3152 -313.4340 - 394.4743 -44,9974 §3.1749 13.2945
8.83 423,4760 -414.2954  494.9338  -79.17%98 77.2323 14,9473
8.86 T58.3558 - -357.5669  D47.493F -97.7894 95,4934 16,7689
8.87 778,5525  -745.7488  753.8399  -122.4047  129.38%4 19.4426
9.88 1992.1848 -1074.8153 1862.3571 -156.4916  154.0648 22,5541
8.89 1575.4552 -1536.7318  {538.%¥38% -283.%471 201,3633 26,5298
9.99 2353.4899 -2332.5i76 2398,2532 - -272.9882  278,9841 31,7874
2.94 3654, 1509  -3424,9292  3594.483%  -375.9918  372.4744 38.7799
9.92 S967.9654 -59929.2451  5892.3286  -D37.46742 D34.0%2 48,5477
9.93 193463.1357 -19312.7285 192483.2246  -B80.1222  809.9949 82,0678
2.94 1955941460 ~19489.3750 19428.2363 -1283.49¢8  1278.5929 34,3244
2.99 48557.3099 -49455.2709  49354,133% -21853.9378 2179.3845 117.8398

Fonte: STEVENS (1951)
Nota ! Revisada ¢ ampliada.



Tabela 8 - Tabelas para obtensio da matriz de covaridncias

nlveis squidistantes.

{14,

para o casg de seis

r F F F F F
3z ab bb ar br rr

9.01 9,2326 -8, 2525 {.2585 -8.2951 $.2459 1.2573
8.02 §.25352 -%,2351 1,2550 ~9.,2692 8.2481 {.2641
2.93 9.2589 ~§.2577 1.2575 -8,2653 9.2333 1.2795
2.84 3.2409 -9, 2085 1.2409 ~§.2789 8.2394 {.27465
9.95 8.2439 -9.2632 1.2826 -4.2764 8,2259 1.282¢
3.95 9.2679 ~9.2661 {.2454 -9.2929 #.2245 {.2871
9.97 8.2783 -9, 2698 1.2877 -9.2877 8.2171 1.2919
2.908 9.2738 -§.2724 1.2783 -9.2938 8.2139 {.29462
3.09 8.2774 -4,2752 {.2729 -3.2999 $.2099 1,3802
9.19 §.2842 -§.2784 1.2753 -%.3962 #.2852 1.3938
9.4 9.2832 -9.2818 {.2782 -9.3{28 §.2914 {.3071
8.12 9.2874 -9,2853 1.2819 -§,3193 9.1983 1,3109
9.13 9.2937 -4.2859 1.7837 -9.3264 2.1952 1.3127
2.44 9,2985 -§.2927 {.2866 -§,3333 §.192% 1.3159
9.13 9.3835 -9,29466 1.2895 -9,344 6.1909 13474
3.4 9.3837 -4, 3898 1.2925 ~§.3487 $.1878 1.3199
8.47 ¢.3142 -9,30851 1.2955 -9.3566 2.1841 1,.3204
8,18 9,3209 -9.3097 1.2988 -9.384% §.1844 {.3221
9.9 9.3281 -9.3145 1,3819 -9.3735 §.1834 {.3234
2.29 4,3327 -9.3195 1.3952 -4,3825 $.1839 1.3244
8.24 #.33%4 -9, 3248 1.3087 -§.3%49 ¢.182 {.3236
8.22 8.3470 -9.3393 1.3{23 -3.4914 8.1833 1.3246
9.23 §.3549 -9,3364 {.3141 -§.4119 8.1841 1.327%
9.24 9.3633 -§,3428 1.32¢91 -8.4325 9.1853 1.3284
2.29 9.3722 -8, 3495 {,3243 -9.4337 ¢.1875 1,3294
9.24 $.,3818 -%.3567 1.3287 -8.4454 #.1981 1.3383
8.27 8.3929 -8,3644 1.3334 -9.4378 8.1934 {.3314
8.28 2.4839 -3.3726 1.3383 -9.47%7 2.1973 1.332s
9.29 9.4148 -9.3314 1.3434 -.4843 9.2929 1.3339
9.39 8.4274 -§,3928 1.3493 -2.4986 9.2873 1.3354
8.31 ¢.4419 -5, 4819 {.3554 -9.3137 2.2138 1,3372
3,32 9.4554 -%.4129 1.34629 -0.5297 §.2219 1.3392
2.33 #,4714 -9.4238 1.3691 -8.9446 $.2292 {.3415
8.34 9.4885 -9.4364 1.374% ~§.3444 8.2384 {.3442
9.35% #.50469 -9.4595 1.3853 -3.3833 $.2484 1.3473
9,36 9.526% -9.4455 1.3946 -3.46033 §.2401 1,3568
9.37 #.5485 -9.4819 {.4047 -8.6245 $.2728 1.3048
4.38 8.5724 -3,4998 1.4159 -8.44714 2.2848 {.35%4
8.39 9.5977 -8,5193 §.4282 -9.46714 §.3622 1.3645
9.49 8.6256 -4, 2480 {.4419 -9.4967 $.3193 1.3792
9.41 9.4569 -9, 5649 1.,4579 ~9,7249 8.3389 1.37467
8.42 9.4893 -3,58%7 1.4738 -8.733{ L3585 1.383
9.43 9,7258 -9,.5184 1.4926 -4.7843 8.2819 1.3918
9.44 8.7458 -9.5493 1.5138 -3.8174 2.4954 {.4097
2.45 9.3898 -9.6838 {.33 -4.8034 8.4326 1.4105
3.4 $,3582 -9.7229 1,58 -4.3917 2.4421 1.4213
8.47 #.9417 -9.7445 {.59 -9.7339 3.4944 1.4332
8.48 2.9768 -9.8117 1.82 -3.9774 8.5297 1.4443



Tabela § - {continuagio)

r F F F F F F
aa ab bb ar br rr

B.49 1.93643 ~8.8643 1.6651 -1.9252 9,5683 1.4684
#.50 1.1099 -.9231 i.7982 -1.9749 8.6187 {.4743
2.3 1.1899 -§,9889 1,797 -1.1328 8.6579 {.4934
8.52 1.2804 -4,3629 1.8128 -1.1934 8.7879 {.9422
9.53 {.3819 -1.1441 1.8783 -{.2554 §.7534 {.5326
9.54 {.494% -§.23%9 1.9489 -1,3384 §.8249 1.5949
.99 1.621% -1.3444 2.98324 -1.4034 4.8%23 1,579
8.56 {.744% -4, 46435 2.1277 -{,4934 8.9563 {.5855
8.57 {.9257 -1,6834 2.2376 -1,5863 {.9483 {.6343
8.58 2.1988 ~-{.75% 2.3644 -1.6881{ 1.1387 1,865
2.59 2.3168 -1,9382 2.5144 -1.8004 1.2387 1.49%94
3,460 2.5349 -2.1432 2.5818 -1.9232 {.3495 1.7367
8.61 2,835 ~2.3791 2.8800 -2.5%% 1.4728 1.7774
8,482 3.13483 -2.46314 3.4113 ~2.2895 {.8099 1,822
9.43 3.4947 -2.9674 3.3828 ~2.3765 1,7438 1.8692
2.64 3.998% ~3.3349 3.79%89 ~-d.59622 1.9343 1.9247
W] 4,3897 -3.7639 4,747 -2.7694 2.1264 1.%799
9.46 4,9499 -4,2671 4,.5(79 -3.2913 2.3426 2.2418
2.487 5.40858 -4.85%4 J.0442 -3.2427 2.9867 2.1188
2.68 6.3774 -5. 5604 5.6718 -3.3548 2,863 2.18581
§.49 7.2887 -5,3936 5.4234 -3.0898 3.4773 2,25693
§.7¢ 8.3718 -7.3889 7.3283 -4,2683 3.535 2.3589
8.71 9.6854 -3.3845 8.4227 -4,7883 3.94586 2.4823
8.72 11,2299 -19.9292 3.7538 -3.1958 4,495 2.5747
2.73 13.1948 -~11.78%4 11.3824 ~5.7467 4,75662 2.6574
8.74 15,3923 -13.9345 13.3849 -6.4283 3.6018 2.5389
.75 18.2029 -16,5834 15.8719 -7.199¢ 6.3447 2.9%49
8.74 216744 -1%.6744 18.9758 -8.1932 7.2183 3.1783
8.77 26,9987 -23.9955 22.8831 -9.1783 8.2529 3,3484
8.78 31,4641 -29.2845 27.8434  -18.43%1 9,4849 3,593
8.79 38.3934 -35,8543 34,2093 - -11.948 19,9589 3.3474
2.38 47,3057  -44.4343 42,4378 -13.799% 12,7645 4,144
2.81 58.8734 -55. 6465 3.2793  -16.9444 14,9819 4.4842
8.82 74.1842 -79.4638 &7.6317  -18.8{3% 17.6788 4,3892
3.83 94,4439 -99.3743 86,7841 -22.2743 21.878 F.3454
.84 {22.4834 -147.5487 143.4915 -24.6453 29.38462 5.8949
8.85 184.0687  -155,3294 1599.4474 -32.259% 39,9254 boaoid
8.86 25,7349  -298.9848 - 293.1834  -39.3%%7 38.1748 7.3489
9.97 295.0214  -287.9688 279,543 -49.3973 47 .8494 8.3447
8.88 43,2485 - -4983,5989 394,843 -62.6338 &1.8024 9.35797
9.89 595.3445  -5B3.4494 S72.7965  -BL.4774 79.4194 11.4514
3.9¢ 887.9938 -872.6132 38,9895  -197.8949 195.9553 13,2827
9.94 1376.3729 -1338.9974  1349.4788 -147.8i2% 145,4843 15.95¢8
#.92 2244,2150 -2229.58%4  2197.80464 -219.1520 207.7754 19.7934
9.93 3983.80496 -3872.2324  3B841.3483 -313.7335 341,838 25,2854
8.94 7358.1646 ~7314,329%  7271.336%  -497.1925  493.9833 33,5524
8.95 15464.4854 -13492,3525 15339.9386  -833.8742 359.1784 47,2876

Foate: STEVENS {(19%1)

Nota - Revisadz e ameliada
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Tabela 7 - (continuagdo)

117,

r F F F F F
aa ab ar br rr

8.49 2.6132 ~8.4937 i. -8, 6423 8.2329 {.1140
2.59 2.6498 -8,5292 1.3 -3.6695 9,2538 {.4155
9,51 9.6887 -9.5497 i. -8.4789 8.2767 1.4177
9.52 2.7328 -%.5828 i -8.7386 9.392¢ 1,1299
8.53 9.781% ~§. 5208 {.4 -8.74649 8,3297 1.1249
#.34 3.8347 -%.6629 i. -§.8824 §.3802 {.1389
8.55 9.8984 -9.79%3 {. -9.8425 2.3%938 1.1361
§.56 3.94679 -§.7439 1.5 ~3.3864 $.4308 {1434
8.57 1.9445 -4.8239 i. -9$,7343 3.4716 {1549
9.38 1.1329 ~§.8933 {. -9.9854 3.5164 {.1618
2.399 {.2349 -9.9727 i, -1.9437 $.34644 {.1732
3.4 {.3438 -1,.0835 {.7 ~{.1048 9.4213 {.1844
8.41 1.4718 -1,1833 {.75 ~-1.§76% 2.46827 {.2989
9.62 1.6185 -1.2894 i. -1.2523 3.7588 1.21735
$.63 1.7349 -{,4294 i, -{.3367 §.8243 1.2364
§.64 {.9819 -1,5918 2. -{.4383 2.9149 1,257
8.65 2.2956 -1.7318 2. -1.5345 {.9955 1.280%
8.46 2.46485 -2.0844 2.4 -1.4587 {.1147 1.3047
8.47 2,774 -2, 26468 2,67 -1.7869 {.2344 1.3340
9.48 3.1284 “2.5779 2.9 -i.9272 1.36635 1.2588
9.49 3.549% -2.9457 3.2 -2.9922 {.5{78 1,405
$.79 4,9483 ~3,3861 3.4 -2.2792 1.4942 {.445
8.74 4,6432 -3, 9152 4,1 -2.4918 1,8934 1.4912
8.72 F.3363 -4,5345 4. ~-2.7349 2.1222 1.542¢
8.73 4.2158 -5.3317 5. -3.9144 2.3849 1.599%
8.74 7 :2423 -4.2829 5. -3.3344 2.4918 1.5639
9.7 8.3422 -7.4535 7. -3.7197 3,8483 1,7351
8.76 19.1248 -8.9123 -4,148{ 3.4684 1.8{43
.77 12,0872  -18.7373 9. -4, 6627 3.9599 1.7988
8.78 14,5566 -13.9442 i2. ~5.272 4,3467 2.9139
2.79 17.6945  -15.98%7 i3, ~4.0095 T.2497 2.1346
9.80 21,7128 -19.7917 ig8. -4.8784 6.99%4 2.2722
8.8 24,9372 -24,7579 23, -7.9433 7.1362 2.4329
§.82 33.814t 31,3287 29,8 -7, 2575 8.4143 2.46184
$.83 43,9989 -49.1542 38 -19.5898 10,0954 2.8347
9.84 55.9949  -32.2044 49, -§2.9484 12.9235 3.9958
9.85 72,7974  -4B.9575 o, -15.,5793 14,6062 34854
$.848 97.2728  -92.7429 ~19.,9841 17.9748 3.7845
9.87 132,735  -127.3847 -23.5%98 22,4569 4,2439
$.98 185.5336 -179.413% -29.7048 28,5373 4.3473
2.89 264.8158  -259.094¢4 -38.2744 37.8154 5.3487
$.99 396.9644  -387.389% -50.2818 49,2455 5.5998
8.91 515.1825  -4@2,9894 -48.9177 47.4198 7.7737
2.92 1e9t.7194  -985.9498 -97.4227 753.74697 7.9253
2.93 1741.6514 -1729.5848 -144,7244 142.8479 12.9742
8.94 3277.0948 -3247.8699 ~-227.8737  225.718% 15,8744
2.93 §9467,3833 -4924,1148 -394,983¢  37.5i52 22,3339

Fontet STEVENS (1931)

Nota: Revisada ¢ ampliada.
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Tabela 19 - {continuasio)
r F F F F F F

aa ab bhb ar hid Tr
9,49 53,9354 ~5.4783 4.9216 ~4,6494 3.9246% 4,4389
8.59 4.5999 -4.0909 4.5989 -53.8009 4,2589 4,6258
8.51 7.1387 -6.3918 7.9448 -5.3859 4,4878 4,8242
$.%2 7.8633 -7.2659 7 6687 -5.8114 T 9942 5.8376
9.53 8.4847 -8, 8324 8.37384 -6.0814 G.4439 5.2465
§.34 2.6248 ~8.59%93 7.1937 ~6.5944 J.75212 3.5123
8,53 19.6942 -7 M3 i9.4382 -7.3777 §.475 T.7764
8.34 11.9229 -11,96714 11,2414 -5.8175 7.981% 4,94587
.37 13,3312 -{2.395 12,4599 -8.7293 7.7568 5.3871
8.58 14,9522 -13.928¢ £3.9939 -9.5224 8.542% 45,6978
9.59 16.8237 ~15.7928 15,3819 -19.4988 7,357 7.9552
9.58 $8.9984 -17.75634 17,5384 -11.4998 18,3959 7.4421
8,41 21,5977 -28,163¢ 17.8188 -12.5144 11.37% 7.85648
§.42 24,4494 -22.%667 22.4931 -13.7482 {2.5862 8.3475
2,43 27.8499 -26.2534 25.6372 -15.1784 13,9594 3.8137
3.44 31.8744 -39.1243 29,3454 -16.7742 15.4974 9.354%
.65 35,6352 -34.,4858 33.7344 -18, 5884 17.2538 7.7444
2,68 42,2424 -46,9981 38,9344 -29,5599 17,2619 18,5944
9.67 48,9047 -44,5491 43,1796 -23.09346 21,5546 11,3989
8.48 56,3442 ~534,2419 52,6397 25,4999 24,1874 12,3895
8.69 46,3645 -43,4929 41,4194 -28.7998 27, Li93 12,9544
§.79 77.8349 -74,6581 72.482 -32.3788 38,725 {3.9422
8.74 91.7297 -83,2885 35,4914 -34,5282 34.7?32 {4,9743
8.72 188.5482  -194.7459 191.,3436 -41,3419 39.5484 16,1826
8.7 129,386 -125.8475 124,789 -47,9159 45,1146 17.4893
8.74 154.9734  -156.13%91 {46.3048 -53.68%7 51,6728 18.9797
3.75 i86,7548  -181.3549 174,9539 -51.5384 59,4384 28,6595
2.74 226,5622  -229.3136 215.4659 -79.9499 68.46783 22,5645
9.77 276,7994  -279.9042 264,298%  -B2.134¢ 79.8811 24,7319
8.78 349.794%  -333.1372 326.4774 -93.4884 93.2453 27.213
8.79 423.1484  -414,4847 495.913¢  -142.1438 19%,5538 36,9724
9.89 538.2017  ~529.3381 34,5184 -132,3777 129,4985 33.383
8.81 678.9767  -459.7419 547.3968  -157.3%15 154, 4449 37.2423
9,82 850.95%2  -B45.94%8 834.9764 188,745 185.5840 41,7922
.83 1143.2422  ~1098.3546  1984.4997  -228.4822 25,1233 7.2902
$.84 1463.1022 -1445.8219  {429.54i4 -279.4793 275,865 53.4B9%
2.35 1951.3560  ~193L.4517  1911.947% -345.3323 341.6529 81,4757
9.84 2652.1462 -2828.2954  2685.4443 0 -433.4138 429.2149 71.4428
8.9/ 3689.4995 -3632.9447  3624.3979 -UR2.2590 U47.4%14 83.1444
.38 J216.7642 -5182.3298  5149.2934 714,494 787.5844 98.1284
§.89 7633.3935 -~7591.4688 7550.5490  -947.43838 942,1548 117.9134
8.9% £1519.4082 -11438.3721 {1497.3339 -1284,6039 {278.5984 143,825
8.9 18137.5957 -18071,4746 13894,3516 -1881.3093 1794.5949 179.1978
8.92 29825.9418 ~29749.5195 29656.9999 -2894.2946  2594.4444 237 .6297
2.93 53764,0319 -53544,3998 53539.1549 -4942.1889  4933.0024 3987.142%
§.94 101879.5750-100909.1390 199748.7978 -4473.5438  4442.9158  414.5869
9.95 196244,4670-196927.9389 199812.3730 -19357.7939 18348.9723  347.13%7




120,

Tabela i1 - Tabelas para obteng3o da matriz de covarifncias seoundo o - delinsamento

#.3984 -9.8347
3.9184 -8.8793
8.9436 -8.9836
8.9727 -8.9292
1.8837 -9.9542
1.8367 -§.9838
1.9718 -1.8157
£.1974 -1.9484
1.1497 -1.8834
f.1929 -1.1219
£.2393 -1.1613

214 -9.7168 §,6587
-9.9383 8.4783
3842 -3.9612 h.6327
8827 -9.7849 8.8545
L9853 -1,9098 §.7443
9294 -1.8359 8.7273 1.8399
9333 -1.0634 8.7443 1.8443
9827 -1.8929 87637 1.8583
812 -1.1238 9.7343 1.8813
L9434 ~-1.1546 9.8048 1873
8779 -1:1%45 $.3312 1.3359

g 1 2 4
r F F F F F F
aa ab bb ar br §4
9 9.5182 -8, 5191 o189 -4.5158 #5058 1.5197
8 %.5286 -3.5284 328 -8.5302 85199 1.5387
@ #0314 -9.2389 L3305 -9.3454 §.2158 {.5574
@ 9.5425 -8.5417 L5499 ~#,5507 2.,5299 1.2747
$,5539 -8, 5527 RO L -, 5760 8.5258 1,5916
3.3657 -3.54837 G561 -8.5914 $.5398 §.8877
8.5778 -8.3753 5729 -9.5049 8.5358 1,884
%.5993 -9.5874 5839 -§,8424 2.3494 1.6374
§.6932 ~8.579 L5751 -5,5389 9.5452 {.6514
§.46165 -9.4115 5964 ~-8.46537 3.5583 {.6643
#.6382 -&.4242 4184 ~§.68%4 $.55346 1.6785
§.6444 -9.4372 L6299 ~9.4833 8.5619 {.4879
§.6579 -9.46584 4429 -3.7013 §.5665 1.4987
8,6742 -0.46844 6544 -§.7174 $.5721 1.74887
. 8. 4999 -9.4787 L0872 ~§,7337 §.5789 {.7182
3.7963 -2,4933 4382 -9,7592 9.53844 1.727
$.7233 -9.7887 5937 -8.7479 9.599% 1,735
§.7418 -8.724 78748 -4.7844 9.3%73 1.7433
. 8.7574 -§.7414 7e20 -9.8013 §.5044 1.7548
8.7787 -9.7582 7389 -9,8193 §.4429 {.759
§.7988 -8.7764 7524 -9,8374 §.46281 {.74
3.8199 -8.7949 L7634 -8.9564 #.6287 1.77
¢.8424 -9.3145 7854 -§.8758 4,6389 1.77
9.8635 -8.8334 3839 -§.8959 3.6479 {
i.
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1.25%4 -1,2843 L4133 -1.2287 #.8578 1.9949
1.3434 -1.2547 452 -{.2634 §.C348 1.94%
1.4818 -1.3824 .1949 -1.31948 8.9184 1.9318
1,463 -1.3574 L2499 -1.3542 §.7528 £.9499
1.3339 -1.4i72 .2918 -1,4049 9.9984 1.9493
1.6887 -1.4823 . 3456 -1.4572 1.9313 1.9989
1.4983 -1.5333 4934 -1.513 1.9758 2,944
4 1.7795 -1.43{1 . 4789 -1.3749 1.1247 2.8392
4 1.8772 -1.7484 L542 -1.63%74 1.i73¢0 2.9564
LK 1.9844 -1.8181 522 -1.,78%9 1.2362 2,975
46 2.1823 -1.9134 L7182 -1.7863 1.2999 2.1279
47 2.2323 -2.8273 8875 -1.8639 £.3694 2.1624
43 2.3759 -2.1539 LT -1.9586 14449 2.47993



Tabels 11 - {continuagdo}

2,

r F F F F F F
ET) ab bb ar br rr

9.49 2.3359 -2.2942 3.8354 -2.0941 {.5297 2.2481
$.39 2.7147 -2, 4594 3.1712 -2.14822 {.6214 2.2838
2.54 2.9983 ~2.56248 3.3223 -2.2773 1,7226 2.3309
#.52 3.1278 -2.8289 3.4921 -2,4937 1.8338 2.3818
9.53 3.3733 -3.43%9 3.4836 ~2. 5428 {.9542 2.4368
%.54 3.5488 2650 3.7082 -2.6934 2.8912 2.4943
.55 3.9587 -3.5638 4,149 -2.85%1 2.2484 2.5605
3.3 4,3684 -3.8788 4,425 -3.8414 2.4855 2.6299
3.597 4,7941 -4,2384 4,7438 -3.2426 2.5834 2.7959
8.58 3.4534 -4,6442 5.1986 -3.4447 2.7914 2.7843
8.59 5.6459 -5.4491 5.9276 -3.7184 3.847% 2.8744
8.69 $.24%4 ~5.0444 4.9105 -3.9839 3.28%6 2.9899
2.61 4.9290 -6,2574 5,349 ~4,2856% 3.5512 3.9735
$.62 7.6914 -§.9697 7.2179 -4,4239 3.9464 3.1864
8,43 8.5823 -7.7934 7.971% -5.0014 4,2204 3.3087
8.54 7.6168 -8, 7324 8.8547 -5.4249 4,6189 3.4423
8,45 18.8195 -9.8728 7.8943 ~-3.7812 3.048846 3.5882
9.6 12,2371 -11.1883 11.4435 -4.4379 5.5778 3.7476
9.67 13.9844 -12.7397 12,9612 -7.9456 5.1562 3.9225
9,48 15.8337 -14.577% 14,2834 -7.7359 4.8154 4,1144
§.6% 18,1508 - -16.7567 16,3432 -8.5229 7.56%5 4,3258
2.79 28,9451 -1%.3874 18.3187 -9.4239 8.4354 4,559
3.74 24,2315 22,5424 21,8193  -19.4598 9.4338 4,873
8.72 28,2356 ~24,263%5 25.4478. ~11.4544 19,5984 3.1041
9.73 33.999% 31,9295 29.8967 -13.9457 11,9348 5.4235
8.74 39.0508 -34.7338 35,3757 14,6649 13.5448 S.7887
8.73 46,3843 -43.80i% 12,1744 -16.5799 15.3652 45,1818
8.74 S50 -32,6045 39.6658 -18.317% 17,5598 £.4348
2.77 46,9428 -43.467% 61,3720 -21.4965 29,1735 7.4465
2.78 81.352 -77.49469 74,9885 -24.49i5 23.3489 7.738%
8.79 99.8965 ~95.4642 92.479¢  -28.0563 27,1868 §.3984
3.86 123.46328  ~118.9388  115.i889  -33.262% 38.7382 7.1487
9.81 154.7966  -149.4484 145.9286 -39.9302 37.43%4 19,9627
2.82 196.1146  -189.9743 (847741 -44.2442 44,5413 11.1898
9.83 251.6360  -244,5583 238.4844  -53.2819 93,4726 12,3424
§.34 327.6794  -319.4497 0 3i2.1494 -65.B17S 44.5993 13.8153
9.85 433.5997  -423.8826 45,1944 -BL.70% 79,6479 15,5847
$.86 84,2394 -572.8739 0 562.4493  -184.3139 99.1897 17,7443
8.87 804,647 -799.5048  777.3981  -127.4828  {20.2{48 29,422
4.88 1132.8309 -1116.5183 1184.,1255 -143.3274 169.9343 23,7714
2.89 1643.7765 -1423.8171  1494.7913 -244.2999  211.46%7 28,9938
8,98 2465.40660 . -2440,8638  2416.9934  -287.8731  284.748¢ 33,7451
8.74 3848.4292 -38{7.9164 3784.3344 -398,3¢79  394.3314 41,3744
$.92 §318.8335 -4278.9317  4238.1597 -372.5294  G48.419% 52,9294
9.93 11920.3711 -19945,8350 10912.2886  -849.4027 855.9244 §7.3157
2.94 20962.4042 -20884.2158 20819.9331 -1384.3353  1374.8983 91,1697
8.95 44550.3099 -44437.9140 44324.4419 -2408.7727 2482,4819  138.3713




Tabela {2 - Tabelas para obten¢lo da matriz de covaridncias segundo o delincamento

9 1 2 4 8

r F F F F F F

aa ab bb ar br rr
2.91 2.3378 -9,3378 1.3377 ~4.3441 8.331% i.344¢
2.92 2.3424 -§,3422 {.3424 -9.3487 #.3285 1.333%
8,83 $.3479 -9.3467 1,344 -§.3544 $.3259 1.3629
8.04 §.3547 -4,3512 {.3547 ~,363% 9.3231 1.3799
2,85 9.35465 ~§.3557 1.3548 -9.3797 3,328 1.3784
3.94 $.3613 -8,3584 1.3590 -8,3778 3.3178 1,3843
8.97 9.3662 -§,3647 1.3634 -§.3847 9.3137 {.3894
.98 8.3742 -9.34692 1.3671 -3,.3714 8.3183 1.3949
9,99 8.3762 -9.3737 1.3712 -3.3789 8.3067 1,3974
8.19 §.3814 -9,3783 1.375 -2.4044 8.3831 1.4909
8.41 9,3864 -$.3329 £.3794 -9.4197 2.2993 {.4015
§.12 9.3919 -4,3875 1.3832 -8.4{48 #.2954 1.4923
9.13 8.3972 -3.3922 1.385% -§.4227 8.2945 {.4923
9.44 8.4927 -9.3949 1.3997 ~§.4285 §,2874 1.4813
9.15 9.4983 -0,4916 1.37946 -§.4342 9.2834 §,39%6
2.14 9.4139 -3.4944 1.3934 -9.4397 §.279 {.3972
8.47 8.41%7 -8,4143 {.4923 -§.4451 9.2731 1.3948
9.18 9.4236 -9,4462 £.4941 -8 . 4504 $.2719 1.3992
§.19 8.4317 -9,4212 1.499% -3.4536 §.2669 1,385
2.20 2,4378 -9.4263 £.413 -8.4697 §.24628 1.3897
9.24 9.4441 -9.4345 1.4176 -§.445 8.2588 {.3751
8.22 2.4586 -9.4368 {.4214 -3.4797 9.2548 {.3699
$.23 8.4573 -9.4422 1.4233 -4.475 8.2599 i. 3&“4
9.24 2.4641 -3.4478 1.4292 -§.4894 9,247 1,355
8.25 8.4714 -9,4534 1.4332 -8.4855 $.2435 133489
§.26 9.4784 -§,4593 i.4372 -9.4984 §.2409 1.3493
8.7 9.4859 -§,4653 1.4412 ~B.4933 8.2364 1.3322
2.28 §.49346 -9.4744 {.4433 -9.5093 #.2334 1,323
9.29 2.5014 -3.4778 {.4495 -9.3053 $.2304 1.3158
8.38 3.5899 -§.4843 1.45%7 ~-8,5183 8.2274 1.3883
2,31 8.2186 -§.4911 1.458 -8.5155% §.2251 2971
$.32 8.9275 -4.498{ 1.4624 -%.5287 9.2227 1.873
9.33 $.0368 -9.9954 {.4849 -9.5461 8.2297 1.2784
8.34 9.5465 -9.513% 1.4715 ~8.3314 $.2189 1.2487
8.35 8.5566 -9,5209 {.4763 -8.3372 9.2175 {.2589
4.38 §.5672 ~3.5291 {.4812 -8,5439 $.2163 1.2499
8.37 ¢.5782 -4.537 {.4842 -9,349% 9.2154 1.2389
$.38 9.5698 ~§, 3466 1.4915 -9.9552 9,283 1.2288
2.39 §.6929 -9, 3540 1.49469 -8.5617 3.2454 {.2185
9,49 9.46147 -%.3635 1.5828 -§.5683 §.2156 1.2981
9.4 8,628 ~8.3743 1,508 -§.9753 8.2164 1.197
3.42 2.6423 ~§,3872 1.5147 -9,582 ¢.2178 1.1872
2.43 8.6573 -9.5987 {.5242 -§.3992 9.2197 1.4767
8.44 9.4731 ~%.4109 1.5281 -9.5982 9,224 {1661
8.45 $.6898 -9,4439 1,935 -9,6988 9.2251 {1555
8,46 8.79077 -8.46374 1.5431 -9.6154 ¢.2288 1.1449
§.47 8.7266 -0.652 {.5514 -9.6248 9.2332 1.1343
9.48 9.7449 -9.4679 1.5683 -8.6347 8.2383 1.1238



Tabela 12 - {continuagio)

{23,

r F F F F F F
aa ab bb ar br rr

8.49 §.7685 ~§.4847 1.56%99 -§. 4452 §.2442 1.1133
$.59 9.7947 -9.7%2 {.5802 ~9.6343 #.2319 1.193%
9.54 §.8167 -§.7221 1.5945 -§. 4885 $.2588 {.9928
9.52 3.8436 -§.7431 {.46837 -.5814 §.2675 1.48828
8.33 $.8727 -9.7658 {.6171 ~§.4953 6.2774 1.8731
2,94 #.7943 -3.7795 1.631% -9.7183 §.2886 1.8837
9.55 8.9387 -8.8475 {.4482 -3.7265 §.3011 1.9544
3.34 2.9763 -3.847% 1.4444 -§.7442 #.3154 {.9439
8,97 1.2174 -3.8793 1.46867 -§,7634 $.3398 1.8377
9.58 1.8429 -9.9154 1.7974 -,7844 $.3483 {8391
9.59 1,413 -9,9552 {733 ~$.8875 4.3679 1,9239
2.469 1.1487 -9.5993 {.7642 -9,3328 9.3898 L.8468
8.41 1.2387 -{,94%1 1.797 -@.8688 #.4143 {.94143
9,62 {.3001 -1.1949 1,835 -9,8917 8.444 1.9867
#.43 1.3782 -{.1479 1.8789 -§.9248 §.4724 1.9932
8,44 {.4484 -1,239% {.9294 -§.9642 $.5968 {0997
9.65 1.0667 -1,3214 1.9884 -1,0047 §.5458 2.7994
B.448 1.6811 -1,4153 2.9549 -1.9547 9.5892 $.9798
9.467 £.8425 -1, 523 2.1378 -1.1084 3.56388 1,094
9.458 1.9643 -1.4584 2.2336 ~1.1498 2.4944 {.8652
8,49 2.1486 -1,797% 2.347 -1.237% §.7579 1.9496
9.78 2.3468 -1.%718 2.4844 -1,3154 $.8383 {.8182
9.74 2.589% 2.4782 2.6492 -1.4042 9.9134 {.8282
8.72 2.8772 -2, 4249 2.8494 -1.5049 {.9883 1.3499
8.73 3.2299 2.7218 3.9943 -1.6231 1.118% 1.9566
8,74 3.6346 3.9823 3.3948 -1.7585 {.2455 1.9758
8.7% 4,137% 3.5236 3.7748 —i.?iﬁ? 1.3942 1,9783
8.78 4,7523 4,9487 4,2493 2.1991 {.5484 {.1264
.77 95,5435 -4,7487 $,8335 2 3169 1.7745 1.1399
#.78 §.4844 -3.6854 5.3996 -2.5739 2.2193 {.1974
8.79 7 6885 -4,6%74 4.5666 -2.8868 2.3127 1.2433
9.89 7.2838 -8, 1854 7.8392 -3.2597 2.6672 1.2972
§.81 11.4958 -9,9439 9.51%1 ~3.7804 3.9996 1.3699
#.82 13.8146 12,3798 11,7466 -4,2538 3.5327 1.4368
2.83 17.3117  -15.4571 14.8183 -4.5499 4,2975 1.3248
2.34 22,8633 -20.1438 19.9324 -5.8854 5.1375 §.4359
%.8% 28,6028  -26.4832 24,9583 -6.7{14 §.2144 1.7557
9.9 37.9855  -35.3297 33.4798 -§,3492 7.6183 {.9254
9.87 51,5425 -48.3723 45,9933 -{9.2944 9.4849 2,4225
9.338 71.8843 -47.9744 44,9354 -~12.83530 12.9189 2.3594
8.89 193,122 -98,4333 94,5385 -14.4239 15,5513 2.5843
#.9% 153.4384  ~147.4848 142.5477 -21.5671 26.4273 3.8939
§.91 238.2257 -230.8{7%  224.189 -29,2231 28,2983 3, 4418
$.92 389.4933  ~379.3485  37Q.9492  -41.14i3 49,9442 4.3974
8.93 479.5482 -646.5988  454.3933 -60.7072 59.525¢ G.4844
2.74 1289.4994 -1271.2759 {253.394%  -95.6995 94,1646 7.1323
2.93 2739.9481 -2712,237%  26B4.1768 -143.53883  161.873 7.30889




