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it follows that the stress across the plane z is at each point directed
radially from the point of application of the load. The magnitude
of this stress is

W

where r9 = a;* + y% + «*,

To pass to the case of the isotropic solid, put

y, = 1+e,, y,

where e,, c, ultimately vanish. Then

1 1 3s'
= (

and

Hence in the limit the stress becomes

SW z*
2n- r4"'

and this is Boussinesq's result.
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I. Equidistant Bounding Ordinates.

1. The formula) to be considered are those giving the area of a
curve in terms of a series of equidistant ordinates, the two extreme
ordinates forming the boundary of the area in question. Thus, if

*<>> Z V Z V • • • » Z->

denote the ordinates, at successive distances h, and if the cone-
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Rpondirig abscissae are

x0, a*, = xo+h, x% = .ro+2fc, ..., xm = xo+mh,

the area to be determined is

where

It is assumed that z = / (# ) is positive throughout the whole range
considered.

The most simple rule is the trapezoidal rule, which gives

A = h(%zo + z1 + z2+...+zm_1+y,ll). (I)

Simpson's rule, for cases in which m is even, gives

A = ^ ( « 0 + 4«1 + 2af + -ka + 2«4+...+2«M.a + 4»m_1 + O . (2)

the coefficients from z, to zm.% being alternately 4 and 2.

Simpson1 s second rule, for cases in which m is a multiple of 3, gives

A = ffc (ao + 3*1 + 3*, + 2*8 + 3*4+... +2*M,_3 + 3«III_a + 3*iI1 _,+«„,), (3)

the sequence of coefficients from 2, to zmmm^ being 3, 3, 2.

WeddleJ8 rule, for cases in which m is a multiple of 6, gives

il = Ih(zo + rizl+za + 6zi + zt + bzi + 2zt+...

... +22m.8 + 5«),l_8 + 2m.4 + 6«m_3 + 2m-2 + 52111.,+Zwl), (4)

the sequence of coefficients from zx to z,,,_0 being 5, 1, 6, 1, 5, 2.
These are the rules that are best known.

2. The latter three rules are usually regarded as being obtained as
follows.

For Simpson's rule we pass a parabola through the tops of the
ordinates z0, zx, z2; and we find that the area bounded by this para-
bola and the ordinates z0 and z2 is

s 2
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This area is substituted for the true area of this portion of the curve.
Similarly, for the area between z% and zt, we get

and so on. Adding together all these areas, we get (2).
In the same way, for Simpson's second rule, we pass a parabola of

the third degree through the tops of four consecutive ordinates, and
obtain, for the area bounded by r0 and s5,

Proceeding as before, we arrive at (3).

Weddle's rule is obtained in the same way, by passing a parabola
of the sixth degree through the tops of seven consecutive ordinates;
but the expression for the area of this parabola is slightly altered, so
as to give a result which is simpler for purposes of numerical com-
putation.

The formulas may, however, be regarded in another way. Let At

denote the area given by the trapezoidal rule (1), so that

At = h ( ^ + «i+*»+...+«w.i+i«m)' (5)
Now suppose that m is even ; and let A3 denote what At would be-
come if we left out of consideration the alternate ordinates z,, za, ....
zm_i. Then we have

and Simpson's rule may be written

4 = M ' ~ 4 J . (7)
o

Again, suppose that m is a multiple of 3 ; and let As denote what
Ax would become if we left out of consideration the ordinates
zi,zt,zvzi, ..., z,,,.v z,,,_j, £„,_„ taking only every third ordinate.
Then

Aa = 3/i (%So+h+zt+... +«m.» + K ) i (8>

and Simpson's second rule may be written

A-9-AiZzA*. (9)
8

Finally, let w be a multiple of 6. Then Weddle's rule may be written

A - 1 Q .
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3. Let z\ z", ... denote the differential coefficients of z = / ( # ) with
regard to x. Then the exact area under consideration is given by the
Euler-Maclaurin formula

where JB,, i/,, B9, ... are Bernoulli's numbers, and

denoteR 0 (xm) -<p\(.r0).

Thus, with our previous notation, we have

is! 4! b!

The formula (12) is exact; and we shall also get an exact expression
by the same formula in terms of z0, zt,..., zm, when on is even. Thus,
writing 2/i for h, we have

A = yl,+ f- ^ 2%V+ ^ 2 W - ŝ«i»AV+ ...I***"1. (13)
L 2! 4! 0! J*=ro

Multiplying (12) and (13) by § and —-| respectively, and adding,
we find

A = MLZ_4» + A ["_ h (2»-22) &V" + ~f (28~ 25) 7 iV- ...T**"1.
•3 L 4! o! J*=-c0

(14)

Comparing tin's with (7), we see the amount of error involved in
using Simpson's rule (2). Similarly, for Simpson's second rule, we
have as the true formula

A = M ' - 7 1 * + 1 ["_ Jh (3*-32) 7*V"+ •!•»• (3fl-32) AV- . . . ] ^* ' " ,
H L 4! b! J*=*b

(15)
and for Wcddle's rule

(16)
10 L C!
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4. To extend these formulas, let / denote any one of the factors
of m (including 1 and wi), and let us write

Af-fh (fa
Then, if a, 6, c, ... are different values of/, and if, for convenience of
printing, we write

K = Br/(2r)l (18)

we have A = An+ [-Kt

A = A+r-A1

A = Ae+ f -

T
X — Xn

I. (19)

Multiplying these equations by^?, g, r, ...̂  and adding, we get

J 1/ — XQ

Hence, if tnere.are i factors a, 6, c, ..., and if we take p, q, r, ..., to
satisfy the equations

+rc* +... = 0 '
+... = 0

pa2

/M»2|-2+268'-il+ro"-2+... = 0,

(21)

we have

Thus, b a s i n g

; . (22)

(23)

as an approximate formula, we introduce an error which only involves
differential coefficients of z from the (2i— l)th onwards. Or, if we
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regard the differential coefficients as expressed in terms of differences,
the error introduced depends only on the (2i— l ) th and higher differ-
ences.

The equations (21) give

i . : JL : J - : . . . : : a? (a?-bi)(ai-c!i) ... : 6s (6s-a9)(6s-c») ...
P q ... : c3 (u*_a1)(c8-6?) ... : . . . ; (24)
and, in particular, for i = 2,

p :q :: 6s: - a 9 . (25)

Substituting from (24) in (23) and (22), we get the approximate
formula and the error in the approximation.

5. The following are some special cases, a being taken equal to 1
throughout.

(i.) m — M(2) ; a = 1, b = 2. Simpson's rule.—

p : g :: 4 : — 1 ,

^ = | (44,-4,) = A + | (A-A,).

(ii.) m = Jlf (3) ; a = 1, 6 = 3. Simpson's second rule.—

p : q : : 9 : - l ,

A = ^ ( 9 4 , - 4 , ) =4 ,4 -^ (4 , -4 . ) .

(iii.) ?n = M(4) ; a = 1, 6 = 2, c = 4.—

p : g : r :: 64: — 20: 1,

4 = ^(644,-204,4-44) = 4 1 4 - | ( 4 1 - 4 , ) - ^ ( 4 1 - 4 4 ) .

This is equivalent to the continued repetition of the formula for the
area of a curve in terms of five equidistant ordinates [Boole and
Moulton, Finite Differences, p. 47, formula (21)].

(iv.) m = M (5) ; o = 1, 6 = 5.—

p : g : : 2 5 : - l ,

A = ft (254,-40 = 4,4-ft (4,-40-
(v.) ra = lf(6); a = l, 6 = 2, c = 3.—

pig1:?*:: 15 : — 6 : 1,

4 = f t (15^,-64,4-4,)= 4 , 4 - i ( 4 , - 4 , ) - ^ ( 4 , - 4 0 .
This is "Weddle's rule.
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(vi.) m = M (6) ; a = 1, b = 2, c = 3, d = 6;—

p : 9 : r : « :: 1296 : - 567 :112 : - 1 ,

A =

(vii.) m = M(8); o = 1, 6 = 2 , c = 4, d = 8.—

p : q : r : s :: 4096 : -1344 : 84 : - 1,

A -

(viii.) ?n = ilf (9); a = 1, 6 = 3, c = 9.—

p:g:r :: 729: - 9 0 : 1,

,4 =

(ix.) m = ilf (10) ; a = 1, 6 = 2, c — 5.—

^ : g : r :: 175 : - 5 0 : 1,

A =r^(175A-50^+^8) =A1+(l+®%(Al-Ai)-

(x.) TO = iV(10) ; a = 1, b = 2, c = 5, d = 10.—

^ : g : r : s :: 70000 : -20625 : 528 : - 7,

(xi.) ?>t = ilf (12) ; a = 1, b = 2, c = 3, d - 4 —

jp : q :r :s :: 56 : — 28 : 8 : — 1,

Thia is very convenient for purposes of calculation.

(xii.) m - M{\2) ; a =s 1, 6 = 2, c = 3, d — 4, e = 6.—

y : g : r : « : < : : 1728 : - 945 : 320 : - 54 : 1,

A = 3:^(1728.4 , -945^,+320^ s -54^ 4 +A,) .
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(xiii.) m = M(15) ; a = 1, 6 = 3, c = 5.—

p : (7: r :: 150 : - 2 5 : 3,

A = T | F (1504,-25,48 + 3,45).

6. To illustrate some of these formula), let us take

m = 12,

26ft

and
l+a:

The true value of this integral, to ten places of decimals, is

A = 69314 71806.
The thiiteen ordinates are

X

0
1/12
2/12
3/12
4/12
5/12
6/12

1-00000
•92307
•S5714
•80000
•75000
•70588
•66666

00000
69231
28571
00000
00000
23529
66667

X

7/12
8/12
9/12

10/12
11/12
12/12

•63157
•60000
•57142
•54545
•52173
•50000

89474
00000
85714
45455
91304
00000

These give yl, = -69358 08329,

A3 = -69487 73449,

As - -69702 38095,

At = -70000 00000,

Ai - -70833 33333 ;
BO that we have

Formula.

(i.) (Simpson's rule)
(ii.) (Simpson's second rule)

(Hi.)
(v.) (Weddle's rule)

(xi.)
(xii.)

Valno of A.

•69314 86622
•69315 04608
•69314 72535
•69314 72234
•69314 71846
•69314 71816

Error x 1010.

+ 14816
+32802
+ 729
+ 428
+ 40
+ 10
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7. In using rules such as Simpson's, we get rid of the terms in rf,
but at the expense of increasing subsequent terms; thus, if the
factors are 1 and 6, the coefficient of /tV" is altered from \ to — 63A9.
Similarly, with "Weddle's rule, we get rid of the terms in rf and z"\
but, if the factors are 1, 6, and c, the coefficient of AV is altered from
- M o -6*c8As.

If, therefore, we know—as in certain cases we do know—that the
bounding values of s\ and perhaps also those of z'" and zy, are zero,
the best value to take is Av The use of Simpson's rule will usually
lead to a worse result; and the effect of Weddle's rule may be still
worse. It may happen, however, that the bounding values of z' are
known to be zero, and that nothing is known about those of z'" and zv.
We should then modify our formulro by taking p, q, r, ... to satisfy
the equations

pa* +qb*+rc*+... = (T

pa6 +qb* +rc6 +... = 0

h . . . = 0 ,

which would give

p ' q ' r
... :c«(c2-a2)(c8-6s). . . : ... ;

and so on.

II. Equidistant Mid-Ordinates.

8. In some cases the known ordinates are not the bounding ordi-
nates z0, zu 22, ...,«„„ but the intermediate ordinates z$, zj, ..., zm_j.
To express the area in terms of the latter, we have, by (11),

A — U1 + 4- + 4- 4-1 \+\—^1

and, taking intervals f̂c,

A =: 4 ,̂ (-J

Multiplying the second of these formulae by 2, and subtracting the
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first, we get

A = &',
4!

1/25)^V-...]^', (26)

where 8X = h (*i+«8 + ...+«,»-*). (27)

The leading term in square brackets in (26) is half the correspond-
ing term in (12), and therefore, if these terms are not eliminated, the
use of mid-ordinates will generally give a better result than the use
of bounding ordinates. But the mid-ordinates not convenient for
more accui-ate formulae. The reasoning of § 4 applies, but it is
necessary that the factors a,b, c, ... should be odd numbers. Thus,
if ra is a multiple of 3̂  Simpson's second rule applies; BO that

gives a better result than A = Slt where

III. Miscellaneous Formulas.

9. Various methods have been devised for getting rid of the terms
in z' in the Euler-Maclaurin formula, or in the corresponding formula
for mid-ordinate8, so as to retain the trapezoidal rule as the main
basis of calculation. Thus, in Parmentier's rule, the ordinates taken
are z\, «|, z«, ..., z».-j, and also z0 and zm. The values of ^hz' are
then taken as equal to zi~z0 and zm—zm.k respectively, so that the
formula becomes

(*o-«4-*«-»+«».)- (28)

This, however, is not a very good rule; for, although it gets rid of
the terms in z\ it introduces terms in z". These latter terms can be
kept out by a slight alteration in the formula.

10. Let zin

denote the mid-ordinate of the whole area, the magnitude of this
ordinate not being necessarily known. Then, if we take two ordinates
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at equal distances from zlm, and if we write

and \mhdfdx = D,

we have

= 2 cosh oD./(aj|H,)

98a^ _t28a«-3a« „ + >='„.
3.8! J e=9n

Taking another pair of ordinates

we get a similar formula. Eliminating zim between the two formula*,
we find

15482880

This formula can be used for eliminating the terms in z\ z'", ... from
(11) or (2(i). Thus, if we take two pairs of ordinates, we should
get as our approximate formnlre

A =

A = 7* («

+ g—(~t~i
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Or, if we take three pairs of ordinates, we shall get

3m ( ^ - y 8 ) ^ 8 - a8)

2-7/(5m2)~(>9+a9)

^ r (|m(I*r)+ lm(I+r))*
If we take only the two pairs of ordinates, a and ft should be as

neaily equal to 1 as possible, in order that the new term in z" may
be as small as possible. Thus, if we only know the ordinates z0, «„
..., zm, we have a = 1, ft = 1—2/in, and (31) gives

h (zo—Zi-Zm-i+z,,,). (35)
"* "» 1 2 » n - l

Similarly, if we only know the mid-ordinates, we have a = I — 1/ni,
/3 = 1—3/m, and (32) gives

in , . . \ /QC\
— - n (z^—z»—Ztu—^+ZM—^). K&V)

In the same way, if we know the bounding ordinates z0 and *,„_, and
the extreme mid-ordinates zk and zm-i, we find

A = Ax-1 ^2w 7i (,0_Zl_Zm.4 + 2!B1), (37)

|zT*^-'»"1-i+^>- ( 3 8 )

This last is a simple modification of Parmentier's rule, and it will be
found to give decidedly better results.
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Similarly, from (83) and (34), we can get a number of foramlw, of
which the following are examples :—

A A i in (15m— 26) , , N
A = A*~*t* ~ j ^ Z h ̂ - ^ - ^ + O

m —6)
Km^3)

—177)

w?.—57)

i A i m (30m —29)

-—9)

?n.(40m— 57)
- l ) ( 2 ^ - - . l
m, (5m—6)

The method can, of course, be extended to any number of pairs of
ordinates. Thus we should get, for three pairs,

A - mh ( 763m9—3444m+ 3636 . ,
A ~ Ax~ 5040 I t^lT(v^2)(J>i--V{So~Zl~Zm-i m)

4(.U9ma-504m+432). .
(m — 2) (TO—3)(m—4)

, 133m9-462m-4-360 . , „ , ,

+ (2 S * + *

§0640

7 ow iw 5T (2J

(in— 3)(m—4) (TO — 5)

9842ms-53970m + 70407

9604?>i3 - 46032m+45810 . ,
- - . r-z •. - {Z% — Z$ — ZIU - f + Zm -

(m—o) (m—4) (TO—5)

3122m2- 12222m +10935,
(44)

These formulae look clumsy; but the coefficients can be calculated,
and their values tabulated, for various values of m.
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11. The formula obtained in the last section are quite different in
character from those obtained in § 4; but both sets of formula), and
all other quadrature-formulae depending on symmetrically-placed
ordinates (whether equidistant or not), can be comprised in one
general relation.

Taking, as in § 10, two ordinates

we have, with the notation of that section,

sinh D j . f x—£—f{xim)

COsh a/)

31-147a2+105a*-21a8;i , . , v ! * * „ , ,AKS^mh) z— -L (45)

Replacing a by /3, y, ..., we get a series of different expressions for A.
Multiplying these by p, q,r, ..., adding, and dividing by p+q + r+ ...,
we get a general expression for A in terms of a series of pairs of
ordinates, symmetrically placed about zJm, with terms involving the
bounding values of z't z'"\ zy, ... ; and the values of p,,q, r, ... can be
chosen so that the coefficients of these latter terms shall satisfy given
conditions.

Thus, to get rid of the differential coefficients of z up to the
(2i— l)th inclusive, we must take p, q, r, ... to satisfy the first / of
the equations

+ r ( l _ 3 y 8 ) +. . . = 0 -

+. . . = 0

(46)
We have, therefore, as an approximate expression for the area,

A =
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where p, qt r, ... satisfy the first i '+l of the equations

p +q +r + . . . = 1

=-§-

(48)

The formula (47), with the condition given by (48), comprises all the
formuljB given in the preceding sections.

12. We have assumed, in the last section, that the values of
a, ft, y, ... are known. Suppose, however, that these are arbitrary,
and that there are n of them. Then there will also be n of the co-
efficients p, q, r, . . . . These 2w quantities can be determined so as to
satisfy the first 2n of the equations (48); and, using them in (47),
we shall get an expression which agrees with A up to the (4n—3)th
differential coefficient of z. The first differential coefficient which
will appear will be the (4n—l)th ; and, if z is of the (4n— l)th
degree in xt this differential coefficient will be a constant, and there-
fore will vanish when taken between limits. Hence, if z is of the
(4n—l)th degree in x, or of a lower (integral) degree, we can obtain
an accurate value for the area by choosing 2n suitable ordinates.
Similarly, if z is of the (4n + l)th degree, or of a lower degree, we
only require 2tu+1 ordinates. This is Gauss's well-known theorem.

IV. Extension to Calculation of Volumes.

13. The method of § 4 may be extended to the calculation of
volumes. Suppose that a volume stands on a rectangular base, the
sides being mh and HA-, and that it is divided by m—1 planes at dis-
tances h in one direction and n—1 planes at distances k in the other.
Then the ordinates which we have to take may be either the edges
of the inn constituent prisms, or the mid-ordinates of the faces in one
direction, or the central ordinates of the prisms. Generally they will
be the edges of the prisms, and they may be denoted by

z o , o z i , o £3 ,0 • • • 2,»,o>
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Let F],i denote
coefficients

hk times

i
*

i
i

1

1

l

"4

the

i

1

1

1
I

sum of

\ ...
1 ...

1 ...

1 ...

* • • •

these ordinates, taken with

4
1

1

1

*

*

4

*

4
A-

Then the true volume F" will differ from Vltl by a rather complicated
expression, involving the differences of bounding values of certain
differential coefficients of the ordinate z. It is not necessary to write
down this expression; we need only note that it consists of

(i.) terms in h*k —, W'--^, h°k~, ... :
dx ax* dn?

(ii.) terms in hk' ~, hk* ~A, hl*~,
dy «?/ rfy/

(iii.) terms in A ' * 1 / * - , / ^ ^ T , - W , ' " ' ••••aj:«7/ dardy durdy

&C.

Now let 6 and /3 denote any factors of m and of n respectively, and
let VOli, Viifi, Vbifi denote the different values of F1>t obtained l>y
altering the intervals from h to bh or from k to /3&. Then we may

as a more accurate value of the volume, and get rid of the terms in
<h dz dy
dx' dy' dxdy'

provided p, q, r, s satisfy the equations

p + qV+r/l +«&9)3 = 0 '

p + qb +rfi-+sbfi* = 0
p + qtf + rir + sbYS = 0*

VOfi. XXXII.—NO. 7 2 7 .

(50)
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These equations give

p:q : r : s :: 6s/3a: - 0 3 : - 6 a : 1;

so that our approximate formula is

If, for instance, 6 = /3 = 2, we have

F=-H16F l i l -4F 2 , , -47 l i ! ) +7 , > a ) , (52)

which is Simpson's rule, applied to volumes.

14. To get more accurate formula), by using a larger number of
factors of m and n, wo might proceed in the same way, and write
down the equations corresponding to (50). But it is not necessary
to do this. The coefficients in (51) are the coeflicients of the pro-
ducts of A and A' in the expression

the first factor of which is the formula giving the area of a section
in one direction in terms of the ordinates at intervals h and the ordi-
nates at intervals bh, while the second factor is the corresponding
formula for a section in the other direction, the intervals being A; and
/3ft. This rule can be extended, as follows :—

The true value of V is

"" nlrrly — sixth falld/dx sinh %nkd/dy
y0
 dldx dldy

Now let a, 6, c, ... denote any factors of m. Then, if we express
each side of the formula (22) as the result of an operation on the
mid-ordinate zim we see that

sinh \rnh d/dx
d/dx

_ (p.ahfxa<ra + q.bhn,,<rb + r.ch/jl,cre+ ...

,„

(54)
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where /u, 8, o- denote the central-difference operators explained in a
previous paper.* These operators are defined by the relations

/V0 (*) = * (0

8/0 («) = 0
S/°/0 («) = 0

whence, if / is a factor of ra,

Similarly, if a, ft, y, ... are jf factors of w, and if /u', 8', <r' denote the
operations n, S, <r, performed with regard to y, we shall have a
formula

sinh \nkdjd.y C p'.nhf/na-'a-\-q'.
d/dy ~ I

' .yk/j.fr(r'Y-\-...

ft, (55)

wherep', (/', r', ... satisfy equations similar to (21). If, now, we sub-
stitute from (54) and (55) in (53), the two sets of operators /A, <r, 3
and fx, ar', 5' will combine with one another, and with powers of d/dx
and d/dy, according to the ordinary laws of algebra, and we shall
have, as an approximate formula,
y_p.ahfjna-,, + q. blip,, avj- r.chfie(r,+ ...

p'
p+q+r'+...

' Va,y+...

+ rp'Veia +rq'Vrifi+ rr'

(56)

: q '. r : ... andp' : q '. r '. ... being given by the equations

pa? ' +qb2 +rc2 + ... = 0'

pa* +36* +rc* + . . . = 0

1'ior.eedimjs, Vol. xxxi., p. 449.
T 2
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and pa*

On some Quadrature-Formulae.

+ r'y2 + . . . = 0

'/34 + r'y4 + . . . = 0

... = 0 .

[June 14,

(58)

Suppose, for instance, that wi is a multiple of 4, and n a multiple
of 6, and that we take (iii.) of § 5 in the one case, and (v.) (Weddle's
rule) in the other. Then, developing the product

[-6A'2+A'3
45 10

we find, as our approximate formula,

F = * h (?60F,.l-384FI,8+64FllS

15F4 ) 1- 6 F M + (59)

15. In the last section we have only considered the case in which
the given ordinates are the edges of the constituent prisms ; but the
method applies equally to the other cases, subject to the limitations
pointed out in § 8. Thus, if the ordinates are the central ordinates

zhk zh\ *\,\ ••• -m-\,\

z}.n-i zi,n-\ % »-i ••• z>n-h »-*

and if Wit\ denotes hk times the sum of these ordinates, we shall
have a formula

v = {pp'wata+Pq'wtlif)+ri-'wa,y+...

+rr'We>1

(60)

the ratios p : q : r : ... and p' : q' : r' : ... being given, as before, by
(57) and (58); but the factors a, b, c, ... and a, /3, y, ... must all be
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odd. Similarly, if the ordinates are

*o,t zhi V}

\ n-\ Zl,n-\ Z2, ft-J ••' zm,n-\

the factors of m may be odd or even, but the factors of n must only
be odd. The coefficients by which the respective ordinates are to be
multiplied in this latter case are

\ 1 1 ... 1 \

\ 1 1 ... I \

Second Complement a I'Analysis Situs. Par H. POINCARK. Read
at request of the President, June 14th, 1900, and received
June 30th, 1900.

Introduction.

J'ai publi6 dans le Journal de VEcole Polytechniquv (Tome C, N° 1)
un travail intitule "Analysis Situs"; je me suis occupe une seconde
fois du me"me probleme dans un mcmoire portant pour titre "Com-
plement a 1'Analysis Situs," et qui a etc imprimis clans les ltcndiconii
del Circolo Matematico di Palermo (Tome xni, 1899).

Cependant la question est loin d'etre epuisee, et je serai sans doute
forc6 d'y revenir a plusieurs reprises. Pour cette fois, je me bornerai
a certaines considerations qui sont de nature a simplifier, a eclaircir
et a completer les resultats precedemment acquis.

Les renvois portant simplement une indication de paragraphe ou
de page se rapporteront au premier mcmoire, celui du Journal de VEcole
Polytechnique; les renvois oil ces indications scront prcccdees de la
lettre C se rapporteront au momoire des llendiconti.




