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\align ... \endalign
BHACHAESEOY B EMNTE S,

N\split..... \endsplit
$$ ... 880kE | DT LD THESEDUI LRI IREND,

N\multiline ..... \endmul tiline
WHEALLAFE, BIBRORXIATY, BETRORXIHETY, BATIHET SR
3, ey vIransg,

N\cgather ..... \.endgather
HELARET, BxOROE VS Y VIDOB%{TH. {HxiC 88 THLLD D
TR0 % 5,

N aligned ..... \.endaligned
25IL) FoRER R ZF 5%, \topaligned, \botaligned

\gathered....\\endgathered
\gather®\ a lignedlch b, FFRE VS Y vIr3hs,

N\alignat ...... \.endalignat
ENC b A BRT AL RS 2, SPOBERAD T a7 FELT
N\.xalignat, \xxalignat

WM& D,
\.cases ....\endcases
BADBEFFICHNS,

(1) N =1zl <e fEUn

2) leo(Nl =)l <e  feUa.

\.quad
B b

Naqquad (=\quad\ quad) es|\psi_(x_0) (£) =] £(x_0)
AHBe ‘ \esiilgi[%?%%sflon)\taglss

$$[\psi_[x_0)(£)|={f(x_0)|
< \epsilon \qgquad f
\in U_{A,\epsilon}\tag2s$s
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(1) \align ..... \endalign
1+t 141/2—-R/w _ 2
(1.1) irz 1+ 2z T 14+w+R
’ 1—t 1-1/z+R/w _ 2
(1.2) 1—2 - 1 -2 T1-w+R
e
% An example for AMS-TeX
%
$$
\align
\frac{1l+t}{1+z} & =
\frac{l+1/z-R/w}{1+z]} =
\frac2{1+w+R} \tagl.l \\
\frac{l-t}{1-z} & =
\frac{1l-1/z+R/w}{1-2} =
\frac2{1-w+R} \tagl.2
\endalign
$$
[ — AR ]
= i —om e e
' \align
Bor R Nleg | HAES N\
B8 R Nae | HUER \\
2oL R N\t | HAED
\endalign

GE] (D) & &880, SEKXE1FIdhEHic AN,
Q) #RAESY, BRI eMmnTE S,

1-3




KSTS/RR-88/003
March 12, 1988

(2) \split ...... \endsplit
1 1+t 141/z2—-R/w _ 2
@ 1+z 14z T 14w+R
1-t 1-1/z+R/w _ 2
1—2 1-2 T 1-w+R
"% An example for AMS-Tex
% f—
$$
\split
\frac{l+t} {1+z} & =
\frac{1l+1l/z-R/w}{1l+z} =
\frac2{1l+w+R} \\
\frac{l-t}(1l-z} & =
\frac{1l-1/z+R/w}{1-2} =
\frac2{l-w+R}
\endsplit\tagl
$$
[— /%]
N\split
TR NN 5 el AL
¥ o8 K AN
"""" 14t _141/:=Rjw_ 2
14z 142 T 14w+ R
1-t 1-1/z4Rjw 2
rrrrrrrrrrrrrrr T=: = i-: T 1Cw+rR W
( # & K
\endsplit\tag % §ki§%§§%.

HE] (1) MRH/ES W, 2KOHERET EHT | DRI AMCEKXFESHEC
AL IZEIIO R, AR FESMICIBACE BTROHA
IESMFL,
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@ “align ... \split ... \endsplit .. \endalign DHi

(1) BAESALEMCHT LB
(1) L{az) = A(az) — iA(iaz)
= alA(z) — iaA(iz) = aL(z)

= i[A(z) — iA(iz)]
DETITITTRITOIE PRSI pOr
$ An example for AMS-TeX
%
$$
\align

\Lambda (ax)-i\Lambda (iax)\tagl \\

L(\alpha x) &
& a \Lambda (x)—ia \Lambda(ix)=aL(x) \\

[

\split
L(ix) &= \Lambda (ix) —i\Lambda (-x)\\
&= i[ \Lambda (x)- i\Lambda (ix)]\\

&= 1iL(x).
\endsplit\tag2
\endalign
$$
(2) BAESHHEAT B
L(az) = Alaz) — iA(iaz) M

= alA(z) — iaA(iz) = aL(z)
L(iz) = A(iz) — iA(—z)

= i[A(z) — 1A(iz))

% An example for AMS-TeX
% P
\TagsOnRight
$S
\align
L(\alpha x) & = \Lambda (ax)-i\Lambda (iax)\tagl \\
& = a \Lambda (x)—ia \Lambda(ix)=aL(x) \\
\split
L(ix) &= \Lambda (ix) -i\Lambda (-x)\\
&= i[ \Lambda (x)- i\Lambda (ix)I]\\
&= iL(x).
\endsplit\tag2
\endalign
$$

E] () &£ @ i@, BXESOHCBADOMENRIE S,
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(3) \multline ...\endmultline
(1) A=DB= C
d=ct+e+f+g+i
jt+k=m+n
O+P+U=Q+R+S5+T
%
$ An example for AMS-TeX
%‘.
$$
\multline
A =B + C\\
d=cte+ f+ g+ 1i\\
3+ k=m+n\\
O+pP+ U=Q+R+S+T
\endmultline\tag 1
$$
i3
{
;\multlxne
l EETE AN BB AR < B
N 2SN
! A=DB=C
) . d=cted [+g+i
j+k=m4n :
? ,,,,,,,,, O+P+U=Q+N+S+T (1) !
l CSE NN
i Nendmultline \tag | B&AES: |+
[
l y

[E] (1) BXESE,

YOI A &t : [0 5 G

SROBREFZ DT 2, EMCBERAFESHHL
& FE O

HicHRFESHIT OB,

WESMT <,
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(3) \multline ...\endmultline
(1) A=DB= C
d=ct+e+f+g+i
jt+k=m+n
O+P+U=Q+R+S5+T
%
$ An example for AMS-TeX
%‘.
$$
\multline
A =B + C\\
d=cte+ f+ g+ 1i\\
3+ k=m+n\\
O+pP+ U=Q+R+S+T
\endmultline\tag 1
$$
i3
{
;\multlxne
l EETE AN BB AR < B
N 2SN
! A=DB=C
) . d=cted [+g+i
j+k=m4n :
? ,,,,,,,,, O+P+U=Q+N+S+T (1) !
l CSE NN
i Nendmultline \tag | B&AES: |+
[
l y

[E] (1) BXESE,

YOI A &t : [0 5 G

SROBREFZ DT 2, EMCBERAFESHHL
& FE O

HicHRFESHIT OB,

WESMT <,
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(4) \gather ..... \\.endgather
(1.1) a=b=c
(1.2) d=c+e+fH+g+:
(1.3) j+k=m+n
% —_——
% An example for AMS-TeX
%
$$
\gather
a=>b=c\tag 1.1 \\
d=c+te+ £+ g+ 1\tag 1.2 \\
j +k=m+n\tag 1.3
\endgather
$$

[—A3)

r

\.gather

BoOR N\tee | BRAES | \\

mo X N\l | ERES \\

B X N\lag | HAED
\.endgather
FE] (D %XFBE B, BRI enTE 5,
Q) BERXIL, BrEVYyY)VvIIn3,
(%) BHEFASS.. .38 THWATERT 3L b, REXOBIBAKE 5,
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(5) \aligned..... \.endaligned
a = f(z)
2
p= 1) z=a?=f
(20) :
v = f(*) y=2y-4¢
§ = f(z*)
B D LI I L
% An example for AMS-TeX
%
$$
\left\([
\aligned
\alpha & = £(z) \\
\beta & = £(z_ 3)\\
\gamma & = £(z_ 2)\\
\delta & = f(z"4)
\endaligned
\right\}\agquad\left\(
\aligned R
x & = \alpha  2-\beta \\
y & = 2\gamma ~-\delta
\endaligned\right\}.\tag 20
$$

[-—#% ]

\aligned

CEE R NN

# & ®

\.endal igned\ tag BRAES

UE] () BREHSWE, 2HhETEDTIOULMMIDIEOD, LoBlok d i
#<,
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@ \topaligned .... \endtopaligned, \botaligned .... \endbotaligned

(1) \\topaligned ...\ endtopaligned D

a=f(z) z=o"-p

(21)
B=f(") y=27-$
v=f(z%)
6=f(z4)

$$

\topaligned
\alpha & = £(z) \\
\beta & = f(z 3)\\
\gamma & = f£(z 2)\\
\delta & = £(z74)

\endtopaligned

\gquad

\topaligned

x & = \alpha 2-\beta \\
Yy & = 2\gamma —\delta
\endtopaligned\tag 21
$3S

(2) \\topaligned ...\\endtopaligned

Nbotaligned .... \endbotaligned DI 2
z=a" - f
(22) a = f(z) y=2y-46
B =f(2%)
v = f(z*)
§ = f(z*)
$$
\topaligned
\alpha & = f(z) \\
\beta & = f(z 3)\\
\gamma & = f(z"2)\\
\delta & = f(z"4)
\endtopaligned
\qquad
\botaligned

X & = \alpha™2-\beta \\
Y & = 2\gamma —-\delta
\endbotaligned\tag 22
$$

1-9
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(3) \\botaligned .... \\endbotaligned
\topaligned ...\endtopaligned ®#i
a = f(z)

B =f(z*)
v = f(z?)
(23) §=f(*) z=ao"-p

$
\botaligned
\alpha &
\beta &
\gamma &
\delta &
\endbotaligned
\gquad
\topaligned
X & = \alpha 2-\beta \\
y & = 2\gamma -\delta
\endtopaligned\tag 23
$S

f(z) \\
£(z_3)\\
£(z_2)\\
f(z 4)

(4) \\botaligned .... \endbotaligned
\botaligned .... \endbotaligned D

o = f(2)
8= ()

y=f() z=a’-§

(24) 6=f(=) y=27-6

$S

\botaligned
\alpha &
\beta &
\gamma &
\delta &

\endbotaligned

\gquad

\botaligned .
X & = \alpha 2-\beta \\
y & = 2\gamma —\delta

\endbotaligned\tag 24

$$

o wn
Hh
N
w
<
e
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(6) \gathered....\\endgathered

a= f(z)
B = f(z%)
v = f(z%)

$$

\left\({

\aligned
\alpha &
\beta &
\gamma &

\endaligned

f(z) \\
£(z_3)\\
f(z 2)

\right\}\gquad\left\{

\gathered

x = \alpha™2-\beta \\
y = 2\gamma
\endgathered\right\}.

$$

(3]

iy AN

NN

K

\.endgathered \tag §iit§§5%§

[

'§$$

i8S
P \left\(

\aligned

\alpha &

\beta

\gamma &
| © \endaligned
; \right\J\gquad\left\{

\aligned

x & = \alpha~2-\beta \\ '

f(z) \\
£(z73)\\
f(z 2)

y & = 2\gamma
\endaligned\right\}.

GE] () BRAESE, 2EREE DT DULAEIZON, s <
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() \alignat ....\endalignat

(23) Vi=vi—qv;, Xi=zi—az,  Uisu for i # j;

(24) Vi =i, X; = zj, %:ﬂg+2;mw.

$$
\allgnat 3
V_i & =v_i-q_iv_j, & \gquad Xis=x1- x_1,

& \qquad U_i & =u_i, \qquad\text[for $i\ne 3§ )\tag 23\\
V_j & =v_i, & \gquad X _J & =x_3j,

& \gquad U_j & =u 3 +\sum_{i\ne j]q_iu 1.\tag 24
\endalignat
$$

L]

L

i \alignat ; §U09§k§

§§&ﬁ§&§ﬁ&ﬂ§&§ﬁ&ﬂ§--\mg§ﬁﬁ$%§\\

S&&ﬁé&iﬁ&ﬁé&iﬁ&ﬁ§-~\mg§§ﬁ&%§\\

BEK & BER & BER - N | HAHES
\endalignat
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“xalignat ...\endxalignat, \xxalignat...\endxxalignat

(1) \xalignat ...\\endxalignat @D H

U; = ui, for i # j;

(23) Vi = vi —qivj, X; = = — ¢i%Tj,
(24) Vi =vi, X; = z;j, Uj—"—'“j‘*‘zqﬂli'
i#j
$$

\xalignat 3
V.ig=v_i-giv_Jj, & \qquad X i & = x 1 - g ix 7,
& \qquad U U_1i & =u_i, \gquad\text{for $i\ne j$; Ntag2a3a\\
v_j & =v_i, &\qquade&=x3,

& \gquad U_j & =u_j +\sum_{i\ne jlgq iu_i.\tag 24
\endxalignat
$$

(2) “\xxalignat...\\endxxalignat®D#i

Vi = vi — qivj, Xi = =i — qizj, Ui = ui, for i # j;

Vi =wv, Xj==zj, Uj=uj+)_ gt
i#j

$$

\xxalignat 3
vV _i & =v_i-q iv_j, &\qquadxl&=x1—q_i
& \gquad U_i & =u_i, \ggquad \text{for $i\ne j$ N\

vV_j & =v_i, & \gqquad X_j & =x_7j,

& \ggquad U_3j & =u_j +\sum_{i\ne jlq iu_ i.
\endxxalignat
$$

(iE] @ x b‘i‘éiét*iﬁb‘ EHOEEOBHAMER B, LKL, xHBRRKOERICIL

MNBa=ey FThbd, \xxalignat DBAITIE, \tag 27 Y FAFEAZL
®Taﬁfﬁﬂﬁv%3/bn—W?6M§#§é,
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(8) \cases ...... \.endcases
. 1 1 1 1
92n if 5;S$<—2n_1, ;Sy(-——z"_l’
= . 1 1 1 1
(3.1) flzy) = § _gznt1 it il ST<on o <y < Py
0 otherwise.
$$
f(x,y) =

\cases 27{2n} & \text{if}\quad
\dfracl{2 n}\le x<{\dfracl{2” {n-1}},\quad
\dfracl{2"n}]\le y<\\dfracl{2 (n-1}}, \\
-27{2n+1} & \text{if}\quad
\dfracl{2” {n+1}}\le x<\dfracl{27n},\quad
\dfracl{2 " n}\le y<\dfracl{2 (n-1}},\\

0 & \text{otherwise}.
\endcases\tag 3.1
$$
[—RH)
\.cases

E] () BRAEBE L 2L EHIEL,

1-14
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O BEWMOEEZS
BEIHMOZEESH L, RKEMEERBLETREOLIICKS,

1) BEHOBR : Axothe  {By \cite {10, Theorem 4 } ..... EECE,
By (10, Theorem 4 ] ...... o IcEERINS,

@) BEXMO<TY ¥ BROMERWHENEES 5.

\\Refs HHLoHR%Ed 5,
\ref | 2oXEMO¥BEY, UTORHEER, 7Y a 1T, MF
bHHETH 3,
\\no BEXHMES( \key F—7-—F)
\by E#H( B, \manyby, \bysame)

\\pages R—= Y (1R—= T T o & & i\ page)
\\paper B/XD S 4 b (Ko oiEgicit, \inbook CARDZH]

25E9 3
\yr 2
ol &

\jour MR ( Aohoidici, \inbook)

\\toappear to appear *7°Y ¥ + 43

\issue BEBDLIICZFOEBEIEET S
\.endref 1 DOXEDERHY

E 1] \Refs®f#> &, &%, v# Y vy ank, ReferencesdXFORMLE
HRE 372, CORMLEFIOXFRAZC&HTE S, PIAR, RiliL
%BibliographiestZi®Z 2iZiL,

\\Refs\nofrills {Bibliographies}
ETnELL,
[iE 2] AOBA L, \paper ORXH Y IZ\book%E{E >, T DIFEIITE,
\.publ WAkt
\publaddr HRERED{ERR
AMRETE S,

(7 3] @A ® \paperinfo, \bookinfo, \finalinfo, F7, 2 DOX#E%E

12t &HD \moreref 2B 5,

1-15



KSTS/RR-88/003
March 12, 1988

(3) Reference o EHI

(1) —grysiiEof)

7. S.S. Chern, Integral formulas for hypersurfaces in Euclidean space and

their applications to uniqueness theorems, J. Math. Mech. 8 (1959),
947-955.

'\réf
\no 7\by S. S. Chern
\paper Integral formulas for hypersurfaces in Euclidean

space and their applications to uniqueness theorems
\jour J. Math. Mech. \vol 8 \yr 1959
\pages 947--955

\endref

(2) \wvol &\pages &L /o)

7. S. 8. Chern, Integral formulas for hypersurfaces in Euclidean space and
their applications to uniqueness theorems, J. Math. Mech. (1959).

\ref
\no 7\by S. S. Chern
\paper Integral formulas for hypersurfaces in Euclidean

space and their applications to uniqueness theorems
\jour J. Math. Mech. \yr 1959

\endref

(3) ROPIZBAXMABEIN TV BEES (\inbookd §1)

3. R. E. Borland, The AQ Algorithm, in “Sparse Matrices and their Uses,”
Academic Press, London, 1981, pp. 309-314.

\ref
\no 3
\by R. E. Borland
\paper The AQ Algorithm
\inbook Sparse Matrices and their Uses
\publ Academic Press
\publaddr London
\yr 1981
\pages 309--314
\endref
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{4) HLEHDKBXHHEED 25 (\manyby & \bysame DD

7.S.S. Chern, Integral formulas for hypersurfaces in Euclidean space and

their applications to unigueness theorems, J. Math. Mech. 8 (1959),
947-955.

8. , On Riemannian manifolds of four dimensions, J. Math.
Mech. 8 (1959), 947-955.

\ref
\no 7\manyby S. S. Chern
\paper Integral formulas for hypersurfaces in Euclidean
space and their applications to uniqueness theorems
\jour J. Math. Mech. \vol 8 \yr 1959
\pages 947--955
\endref
%
%
\ref
\bysame
\no 8

\paper On Riemannian manifolds of four dimensions
\jour J. Math. Mech. \vol 8 \yr 1959
\pages 947--955

\endref

-

(5) KEBERICH T 535S (\bookDFi)

5. H. Bass, “Algebraic K-theory,” W.A. Benjamin, New York, 1968, pp.
15-19.
\ref
\no 5
\by H. Bass
\book Algebraic $K$—-theory
\publ W.A. Benjamin
\publaddr New York
\yr 1968
\pages 15--19
\endref
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(6) XAES ORAEZEE L 0BG Nkey OB

\ref
\key [ {\bf C1}]
\manyby S. S. Chern
\paper Integral formulas for hypersurfaces in Euclidean
space and their applications to uniqueness theorems
\jour J. Math. Mech. \vol 8 \yr 1959
\pages 947--955
\endref
%

\ref
\bysame
\key [ [\bf C2}}
\paper On Riemannian manifolds of four dimensions
\Jjour J. Math. Mech. \vol 8 \yr 1959
\pages 947--955
\endref

[C1] S. S. Chern, Integral formulas for hypersurfaces in Euclidean space

and their applications to uniqueness theorems, J. Math. Mech. 8 (1959)
947-955. ’

[C2] — | On Riemannian manifolds of four dimensions, J. Math.

Mech. 8 (1959), 947-955.

(71} \toappear D §l

6. S. B. Alexander, Reducibility of Euclidean immersions of low codimen-

sion, Thesis, Univ. of lllinois, J. Differential Geometry (to appear).

\ref
\toappear
\no 6
\by S. B. Alexander
\paper Reducibility of Euclidean immersions of low

codimension
\paperinfo Thesis, Univ. of Illinois
\year 1967
\Jjour J. Differential Geometry
\endref

1-18




KSTS/RR-88/003
March 12, 1988

(8) \toappearZ{#iHdZ to appear®ili 19 %61

6. S: B. Alexander, Reducibility of Euclidean immersions of low codimen-
sion, Thesis, Univ. of lllinois. (J. Differential Geometry, to appear.)

\ref

\no 6

\by S. B. Alexander

\paper Reducibility of Euclidean immersions of low

codimension
\paperinfo Thesis, Unliv. of Illinols
\year 1967
\finalinfo (J. Differential Geometry, to appear.)
\endref

(9) \paperinfo DO

[3]. N. R. Wallach, Unpublished manuscript notes on the Borel-Weil theo-
rem.

\ref

\no [3]

\by N. R. wWallach

\paperinfo Unpublished manuscript notes on the
Borel-Weil theorem

\endref

{10} \paperinfo M H

5. J. Bruna and B. Korenblum, On Kolomogoru's theorem, the Hardy-
Littlewood mazimal function and radial mazimal function, preprint.

\ref
\no 5
\by J. Bruna and B. Korenblum
\paper On Kolomogorv's theorem, the Nardy-\linebreak
Littlewood maximal function and radial maximal function
\paperinfo preprint
\endref
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Jb Nbookinfo  &ENfinalinfo 0

[4]. N. Bourbaki, “Groupes et algébres de Lie,” Eléments de Mathématique,
Hlermann, Paris, 1968. Chap.IV-VI.

\ref

\no [4]

\by N. Bourbaki

\book Groupes et alg\graveaccent ebres de Lie
\bookinfo El\'ements de Math\'ematique

\publ Hermann

\publaddr Pparis

\yr 1968

\finalinfo Chap.IV--VI.

\endref

(12) 2»o k% | 223 384 \morerel OF1)

4. L. Auslander, On the Euler characteristic of compact locally affine spaces,
Comment. Math. Helv. 35 (1961), 25-27; II, Bull. Amr. Math. Soc. 67

(1961}, 405-406.

\ref

\no 4

\by L. Auslander

\paper On the Euler characteristic of compact locally affine spaces
\jour Comment. Math. Helv.

\vol 35
\yr 1961
\pages 25--27

\moreref
\paper II
\jour Bull. Amr. Math. Soc.
\vol 67
\yr 1961
\pages 405--406
\endref
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() Poor Man's Bold

HIEDOMS - TeX i, DXFEDOF Y v v LFER WV D OBFLS D boldface D
fotMFEELTHRL (3R, RBEINIZPETCUEDIH?) . 22T, ROLIXQ
ATV FEEET L LILL ST, XFEDbold#s A 7EFHMICHRIT 5 &MTS

o

Ndef N\ pmb#l {N\.setbox0=\ hbox {#1}
\kern-. 025em\ copy0\kern- \wd(
Nkern. 05em\ copy0\kern-\wd0
Nkern-.025em\raise.0433em\box0 }

Test of co.
Next is abede.
LY Greek letters afySe(nficpvon poTudxpw

(10.4) — Llu,x;A,7] = J[u,x]

+ /I(A(t), —Dyx(t) + A(t)x(t) + B(t)u(t))dt + (7,%(0) — xo).

\def\pmb#l{\setbox0=\hbox[#1}
\kern—.O25em\copy0\kern-\wd0
\kern.05em\copy0\kern—\wd0
\kern—.025em\raise.0433em\box0}

$$
\multline
! \gg%?gbold u}, {\bold x};\pmb{$\lambda$},
| \pmb($\gammas$}] \equiv J[{\bold u}, (\bold x}I\\
+ \int_0"1(\pmb{$\lambda$}(t), ~-D_t{\bold x}(t)+
] A(T)[\bold x}(t) + B(t)[\bold u}(t))\,dt
+ (\pmb{$\gammas}, {\bold x}(0)-{\bold x}_0).
qgquad
\endmultline\tag 10.4
$$

O TeXt Style(s ... $) THF DboldfaceD B DI

$ vbox {\bf #F) $
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(B HR)

{11 D.E. Knuth, The TeXbook, Addison-Wesly, 1984.

[ 21 Michel D. Spivak, “The Joy of TeX-- A Gourmet Guide to Typesetting
with the AMS-TeX Macro Package”, Addison Wesley, 1986.

[3] KPE3EA, AMS-TeX, bit Vol.20 No.3, pp.351-362 (1988).

[ 41 1. Aredon, The TAO of TeX, KSTS/RR-88/002, Keio Univ. (1988).

(51 M. Il. Schultz, Spline Analysis, Prentice-Hall (1973).

(6] J. A. Shohat and J. D. Tamarkin, The Problem of Moments, AMS (1943).
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T B3 S PIEE

<< BROREALLLBEIEZAA VT IR >>

QO align 2-12  2-15 2-17
O split 2-4 2-9 2-10
O multline 2-6  2-16 2-19
O gather 2-1  2-24 2-25
O aligned 2-21 2-34 2-3
O cases 2-8  2-14 2-15
QO matrix *{# 2-6 2-28 2-33
S RREAA
@ zofk
O matrix 2-10 2-18 2-23
O % 2-36
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I=[0,1]={z|0 <z <1},

=[0,1) x [0,1] = {(z,y)|0 < z < land0 < y > 1},

and for each positive integer t,

d! o'¢ 9'¢
t — t - l
Di¢(z) = 5= (2), D.d(z,v) = 55, ¢(z,y) = 3 (z v),
and
R' = {z1,...,2¢)|z; is a real number, 1 < ¢ < t},

i.e. ! is Euclidean t-space.

$s
\gather
INequiv [0,1]\equiv \{ x|0 \le x \le 1 \}.\\
U \equiv[0,1]\times [0,1] \equiv
\{(x,y)[0\1le x\le 1 and 0\le y\ge 1\J,
\endgather
$$
and for each positive integer $t$,
B $s
D t\EhL(x)\equlv \frac {d"t\phi}{dax~ t}(x), \gquad
D_x t\phi(x,y) \equiv \frac {\partial “t\phi}{\partial x"t},
Nquad D vy~ t\phl(x y) \equiv
\frac{\partial t\phi}{\partial y t}(x.,y),
$$

and
$$
R™t\equiv\{x_1,\dots,x_t)|\text{$x i$ is a real number,
$1\le 1 \le t$}\}.,
$$
i.e. $R"t$ is Euclidean t-space.\par

(3
'
—
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The LP-norm of D'¢ is finite, i.e.

hd i1 /p
1%l = (Z / " Dt dz) < 0.
i=0 VY

For the special case of p = oo, we will demaqd that

[D'¢lleo = max  sup [D'¢(z)] < oo

S ze(viyvit1)

]

% A sample document for AMS-TeX

% -
% No.2

% _______

%

\noindent

The $L p$-norm of $D t\phi$ is finite, i.e.

$

\T D t\phi \| \equiy R
\lgft(\sum_[i=O}As \int_{\gamma_ i}~ {\gamma_{i+1}}
[D™t\phi(x) | "p\,dx\right)~{1/p} < \infty.

$$

For the special case of $p=\infty$, we will demand that

$
\TDAt\phi\l_\infty \equiv \max_{0\le i\le s}
\sup_{x\in (\gamma_i, \gamma_{i+1})}
|DTt\phi (x)]| < \Infty
$$

2-2



KSTS/RR-88/003
March 12, 1988

Forall 0 <!+ k <t, the LP-norm of DiD:,c is finite, i.e.

i/p

1k > Yk Rk
iDiokels= (33 [ [ ptpierayas | <o
i=0 j=0 i Hj
For the special case of p = oo, we will demand that
|DLD% $loo = max sup IDLDX¢(x,y)| < oco.

<i<
g<;<: (2,9) €(vi, i1 ) X (15,15 41)

\noindent
For all $0 \le l+k \le t$, the $L p$—norm

of $D_x"tD_y " k$ is finite, i.e.
$
\T D x"1D_y k\phi\l \beta \equiv \left(\sum_{i=0}"s\sum_([j=0}"r
\int_{\gamma_i} { gamma_ (i+1}}\int_{\mu_3J}~ (\mu_{j+1}}
|D_x"1D_y k\phi|"p \, dy\, dx \right) {1/p} < \infty
$$

For the special case of $p=\infty$, we will demand that

$

\TD xAlD_yAk\ph:L\l \:Lnfty \equiv \max_{O\le i\le s\atop O\le j \le r}

\sup_{(x,y)\in (\gamma_i,\gamma_{i+1}) \times (\mu_j,\mu_ {3+l})}
D_x 1D_y k\phi(x,y)T < \infty.

$$
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PCY"(a,b) = {# € PC'*(a,b)l¢(a) = (b) = 0}
and

PCyP(U) ={¢ € PCY*(U)|¢(z,y) = 0 for all (z,y) in the boundary

of U, i.e. for (z,y) withz =0o0r1,ory=0o0r 1}

PC_07{1,p}(a,b)\equiv \{\phi \in PC”(1,2}(a,b)]
. \phi (a)=\phi (b)=0\}

and
$$
\split
PC_07{1,p}(U)\equiv &\{\phi\in PC”{1,p}(U)]
\phi(x,y)=0 \text{ for all $(x,y)$ in the boundary} \\
&\gqquad\text(of $U$, i.e. for $(x,y)$
with $x=0$ or $1$, or $y=0$ or $1$}.\}
\endsplit
$$
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THEOREM 1.2.

If f € PCy™(a,b), then
b b
7r2/ fi(z)dz < (b— a)z/ (Df(z))? da.

Moreover, we have equality if and only if

f(z) = ay sin(n(b — a)"!(z — a))

for some real number a;.

A sample document for AMS-TeX

\proclaim{Theorem 1.2}\par
;g $f\in PC_07{1,2}(a,b)$, then
;giA2\int_a‘bfA2(x)\,dx \le (b-a)"2\int_a"b(Df(x)) 2\, dx.

l\$d<$3reover, we have equality if and only if
géx)=a_1\sin(\pi(b—a)"(—l}(x—a))

for some real number $a 1$.
\endproclaim

2-5
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b
B(f) = —E. [ / D™ f(t)( — )} dt |,

where
_[(=z=t", T >t
@-op={C" 120

A sample document for AMS-TeX

E(f)=\fracl{n!}E_x\left{\int_a"b
D7 {n+1}f(t)(x—t)_+"n\,dt\right],

(x—t)_+"n\equiv
\left\[ \matrix\format\cs\gquad\c\\
(x-t)"n, & =x\ge t,\\
’ & x < t,
\endmatrix\right.
$3

#(z) = f(@) + Df(a)(z ~a) + -+~ D" f(a)(z = a)"

1ot n
+o [ D -

\multline
f(x)=£f(a) +Df(a)(x~a)+\cdots
+\frac 1{n!}D nf(a)(x-a) ™ n \\
+ \frac 1{n!)\int_a"bD {n+1}f(t)(x-t) +"n\,dt
\endmultline
$s$
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Theorem 1.4

If f and ¢ € PC%%(I) and
1
= T dr =0,
(fan= [ 5 o)

then
A3+ lgll3 = ILf + gll3-

\noindent

{\bf Theorem 1.4}\par

ég $£$ and $g\in PC{0,2}(I)$ and
ég,g)_Z \equiv \int_0"1f(x)g(x)\,dx = O,

then

$
ng\l_zAz HN\Jg\[_272 = \[f+g\]|_2"2.

z 1
|D¥g(a)| = | /C |D¥g(s)|ds < / |D*g(s)] ds < [|D*g]]? = 0.

%
Y
To-

D [k-1}g(x)]= l\int_\zeta'"x ID"kg(s) |\, ds
$$\:Le \int_071|D"kg(s)|\,ds \le \|D kg\| 2=0.
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Theorem 1.5

If p.(z) is a polynomial of degree n = 1,2,, or 3, then

b b
/[Dp,,(:z)]z g4kn(b—a)'2/ [pa())? dz

where ki = 3,k; = 15, k3 = 1(45 + v/1605) ~ 42.6.

%__ ——
% A sample document for AMS-TeX

% No.10

% _______

%

\noindent

{\bf Theorem 1.5}\par

If $p _n(x)$ is a polynomial of degree

$n=1,2,$, or $3%, then

$$\int_a"b[Dp_n(x)]"2 \le 4 k n (b-a)~{-2}

\int_a"b[p_n(x)]"2\,dx
$$

where $k_1\equiv 3, k_2\equiv 15, k_3\equiv
\frac 12(45+\sgrt{1605})\approx 42.6%$.

A sample document for AMS-TeX

00 00 90 9P d0 ol
Z
o}
[
[

\int_[—l}AlL_i(x)L_j (x)=\delta_{ij}

\equivi\cases 1, & i=j,\\
0, & i\ne j
\endcases

$$
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Using the representation (1.7) of Py(z) in terms of Legendre polynomials, we have

1, [Dpa(2))? de

b R T (@) de
L BTAR_ o
= sup “grg = sup I,

where

1
A,, = [a‘j]OSiJS" = [/ DL;(:I:)DLJ'(:C)d:EJ
-1 0<i,i<n

is symmetric, nonnegative definite and R[] is the Rayleigh quotient of A,,.

%

% A sample document for AMS-TeX
% —

% No.1l2

% _______

%

\noindent

Using the representation (1.7) of $P_n(x)$ in terms
of Legendre polynomials, we have
$$
\split
k_n &= \sup_{\beta\ne0}
\frac (\int_(—l}:l[Dp_n(x)lAz\,dx}
{(\int_{-1}"1[p_n(x)]"2\,dx} \\
&=\sup_{\beta\ne0}
\frac [\beta T A\beta}{\beta T \beta}
\equivi\sup_{\beta\ne0} R[\beta],
\endsplit
$$

where
$$
A n \equiv [a_{ij}]_{O0\le i,3\1le n}
\equiv \left[
\int_{-1}71DL_i(x)DL_j(x)\,dx
\right]_{0\le i,3\le n}
$$
is symmetric, nonnegative definite and $R[\betals$
is the Rayleigh quotient of $A nS.

S\
'
[dw)
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Furthermore we compute that
00
A1=<g (3’) A =0 3
00

A sample document for AMS-TeX

0
0], As=
15

oo CoCC

90 dP I IR 0P o

\noindent
Furthermore we compute that
$$
\aligned
A_l= \pmatrix
0 & O\\
0 & 3
\endpmatrix,
\endaligned\quad
\aligned
A 2 = \pmatrix
0 & 0 & 01\\
0 & 3 & 0\\

0 & 0 & 15
\endpmatrix,
\endaligned\guad
\aligned
A_3 = \pmatrix
0&0&0 &0 \\
0 & 3 & 0 & \sgrt{21N\\
0 & 0 & 15 & 0 \\
0 & \sqgrt{2l1l} & O & 42
\endpmatrix.
\endaligned
$$

0@ JP JP 0P oP 9P
-
Z
o
=
N

$

\ieft(\sum_[i=l}ANa_i\right)A(l/p}
le

\left(\sum {i=1}"Nb_i\right)~{1l/q}

$$

2-10
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To prove the inequality (1.6) for arbitrary a and b, we use the change of independent

“variable
y=2(a—->b""a-z)-1

and obtain

b 1
[ Depn@F =20 -0y [ (Dypala+ by + 16— ) dy
a . -1
< / knlDypa(a + Ly + 1)(b — @) dy
-1

b
< 4(b—a)" %k, / pa(2))? dz.

A sample document for AMS-TeX

9P 9P 0P I P IP
Z
]
i
W

\noindent

To prove the inequality (1.6) for arbitrary

$a$ and $b$, we use the change of independent

variable

$$ y\equiv 2(a-b)~{-1}(a-x)-1$$

and obtain

$$

\split

\int_aAb[D_xg_n(x)]Az & = 2(b-a)~ (-1}

\int_{-1} 1[D_yp_n(at+\tfrac 12(y+1)(b-a))]72\,dy \\

& \le \int_[:l} 1k_n[D _yp_n(a+\tfrac 12(y+1)(b—a))]ﬂ2\,dy \\
& \le 4(b-a) {-2}k_n\int_a"b[p_n(x)] 2\, dx.

\endsplit

$$

2-11
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Moreover,
lo(2) = { (zi — )27, 0<z < zy,and
0, z; <z <1,
(x —zic)(zi —zic1)™Y 7 <z <y,
Li(z) = { (zix1 — 2)(zig1 —2)7Y, 2 <z < zigy, and
0 i 0<z<zigorziy; <z <1,
and
(z—an)I —zn)!, zv <z <1, and
IN+1(.’E) =
0 0<z<zpn.
%
% A sample document for AMS-TeX
%
% No.1l6
% _______
%
\noindent
Moreover,
$$
\align

1_0(x) &\equiv
\cases (x_i - x)x_17{-1}, & O\le x\le x_i, \text{and}\\
o, & x_1 \le x \1le 1, \\
\endcases \\
1 i(x) &\equiv
\cases
(x-x_{i-1})(x_i-x_{i-1})7{-1)}, & x_{i-1} \le x \le x i,\\
(x_{I+1}-x)(x_{i+1} -x_i) {-1}, & x_1i \le x \le x_{i+l}, \text{ and}\\
0 & O\le x\le x_[i-1} \text{ or } =x_[i+1l} \le x \le 1,\\
\endcases\\
\lntertext{and}
1 (N+1}(x) &\equiv
\cases (x - x N)(I - x N)"{-1}, & x_N \le x \le 1, \text{ and}\\
0 & 0 \le x \le x_N.\\
\endcases
\endalign
$S$

212



KSTS/RR-88/003
March 12, 1988

Theorem 2.1

¥ f(z,y) is defined for all (z,y) € U, then
Grinf = Gran9uarf =Guamdra,f.

Proof. We prove only the first equality, as the second is proved the same way. By

definition,
N+1
Gra,)9ua)f =01, [Z f(ri,y)li(fﬂ)}
i=0
M+1 /N+1
=52 (3 o)
j=0 i=0
M+41 N+1
=3 flriu)hi(@)li(w)
i=0 j=0
=Gupnf
%
% A sample document for AMS-TeX
%
$ No.l7
% _______
%
\noindent

{\bf Theorem 2.l}\par
If $f(x,y)$ is defined for all $(x,y)\in U$, then

$$

\Cal G_(L(p)}f = \Cal G_{L(\Delta_y)} \Cal G_{L(\Delta)}f
= \Cal G_[L(\Delta)} \Cal G_{L(\Delta_y)l}f.

$$

{\it Proof.}
We prove only the first equality, as the second is proved
the same way. By definition,
$$
\split
\Cal G_{L(\Delta_y)} \Cal G_{L(\Delta)}f
& =\Cal G_{L(\Delta_y)}
\left[\sum_{i=07 (N+1}f(x_i,y)1_i(x)\right] \\
& =\sum_[j=0}"[M+1}
\left(\sum_{i=0}"(N+1}f(x_i,y_3)1 _i(x)\right) 1_3(y) \\
& =\sum_(i=0} [M+1}\sum (3=0}"{N+ITf(x_i,y_iH1 1(x)1 3(y) \\
& =\Cal G_[(L(p)}£f.
\endsplit
$$

2-13



KSTS/RR-88/003
March 12, 1988

Applying this theorem to the functional e(z) for fixed z € [z}, 2i41], we have

o(z) = /+ K.(£)D? f(¢) dt,

where
K (t) — { (‘TH‘I - 2)(t - :t")(:t,'+1 - Ii)_l7 z; <t<z < Te41,
BT U (2 —zi)zigr — D(migr — 7)Y, mi <z <t <wiga.
Thus,
le(z)] < ID?loo(zi41 — i)™ [/ (zig1 —z)(t —zi)di
Tiga I
+ / (z —zi)(zig1 — 1) dt]
= 2D flloo(zits — &) T (t — i) (zig)[FiH
= (t = zip1)*(z — )24
= HID? flloo(ziss — i) [(z — 74)*(xig1 — )
+(z = zi41)*(z — z3)).
%
% A sample document for AMS-TeX
%
% No.18
% _______
%
\noindent

Applying this theorem to the functional $e(x)$ for fixed
$x\in{x_1i, x_[i+1}]$, we have
$$
e(x) = \int_{x_ i} {x_{i+1}}K_x(t)D 2f(t)\, dt,
$$
where
S$
K_x(t)\equiv
\cases (x_{i+1}-x)(t-x_i)(x_{i+1l}-x_i)" (-1},
& x_1i\le t \le x \le x_{t+1},\\
(x = x_1)(x_{i+1}-t)(x_(i+1}-x_1i)7 (-1},
& x 1 \le x\le t \le x_{i+1}.
\endcases

\split
le(x)| s\le \|[D"2\| _\infty (x_{i+1}-x_i)~{-1)

Nleft[ \int_{x_i} x (x_(i+l}-x)(t-x_i)\,dt\right.\\
s\quad H\left.\int_x"{x_{i+1}}(x-x_1)(x_{1i+1}-t)\,dt\right] \\
&=\tfrac 12 \[D2f\| \infty (x_[i+1} - x_i)"[-1}

Cee-x_i)(x_{i+1}1)T (x_1i} Exhgiﬂ)}\\
s\quad —(emx_{i+1)) 2(x—x_i)|_x {x_{i+1}}1\\

&= \tfrac 12 \|D"2f\|_\infty (x_{i+1)-x i) ({-1}[{(x-x_i)"2

(x_{i+1}=2\\
s\quad +(x-x_{i+1}) " 2(x-x_1i)].

\endsplit

2-14
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In fact, if
(z+1)%(1-2z), -1<z<0
H(z) = 223 — 322 + 1, 0<z<1
0, rze R-[-1,1],
and
‘T(z+1)2’ -1<z<0
HY(z)={ z(1—2)*), 0<z<1
07 ER [_11111
then
hi(e) = H(h ™'z —4), 0<i<N+1,
and

Ri(z) = hRHY (W™ 'z —i), 0<i<N+1.

A sample document for AMS-TeX

\noindent
In fact, if
$$
\align
H(x) &\equiv
\cases
(x+1)72(1-2x), & -1\le x\le O\\
2x73-3x72+1, & 0 \le x\le 1 \\
0, & x\in R-[-1,1],\\
\endcases\\ .
\intertext{and}
H 1(x)s&\equiv
\cases
X(x+1)72, & ~1\le x \le 0 \\
X(1-x)72, & 0 \le x \le 1 \\
0, & X \in R - [-1, 1],\\
\endcases\\
\intertext{then}

h_i(x)s =H(h"{-1}x -i),\quad O\le i \le N+1, \\

\intertext {and}

h_1i71(x)s=hH 1(h™{-1}x-1i),\quad O\le i\le N+1.

\endalign
$$

2-15
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Gnayf(z) = fill(zizs — z) (2 —20) P {2(zi41 — ) Tz —2:) = 3} +1]
+ firtl{(zixr — 2) 7Nz = 2) P {—2(zi41 — 7)) (& — 7:) + 3}]
+ fH{(zir — 20) 7@ — z)} (= = zi)(zier — 2)7]

+ fhal{(ziss — 2) 7 (= — @)} (@ — 2is)],

A sample document for AMS-TeX

90 0P 90 dP oP

\split
\Cal G_{H(\Delta)]}f(x) & = £ 1 INQ(x_{i+1)=x_i)7 (-1} (x-x_i)
NPT2\({2(x_{i+1}-x_i) (=1} (x=-x_1)-3\1+1]1\\
&\quad +f_(i+1}[\[(x_[i+ll—x_i) (-1} (x-x_1)
NP 2N(-2(x_{i+1}- x i) (-1} (x-x_1i)+3\T1\\
s\quad +f_ 171 [\{(x_{i+1}-x_i) (-1} (x-x_i)\}
(x—x_1)(x_{i+1}-x)"2\\
s\quad +f [i+1} 1[\{(x_{i+1}-x_1i)7(~1}(x-x_i)
\} {2} (x—x_(i+1])],
\endsplit
$$

Gua)f(z) = f(2:)[67(26 = 3) + 1) = f(zi41)[6%(260 — 3)]
+ Df(zi)o(z — xiz1)(ziz1 — zi)] + Df(ziv1)]a]

A sample document for AMS-TeX

90 9P IP 0P 0P

%

$$
\multline \Cal G_{H(\Delta)}f(x)=f(x_i)[\theta™2(2\theta-3)+1]-

f(x_{1+1})[\Eheta 2(2\theta-3)]\N
+ Df(x_i)[\alpha(x-x_{i+1})(x_({i+1}-x_1i)]
+ Df(x_(i+1})[\alpha]
\endmultline
$$

2-16
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More precisely, given {fk+.~}?=0 ,0<k <N -2, we define

pi(z) = Z k,i(2) ftis

i=0
where

3

Iz = zx45)

iz
m,i(z) =

[ @eri = zi45)

et
which is the unique cubic polynomial interpolating {fk+.-}?=0. IfN > 2 ie,if A
has at least two interior points, we approximate the derivatives f}! = Df(z;),0<i <

N + 1, in the following fashion:

Dpi(zi), 1 =0,
Dp;_l(:c.-), =1,

fl = Df(zi) = { 3(Dpi-2(zi) + Dpi-1(zi)), 2<i<N -1,
Dpi_a(zi), 1= N, and
Dpi—3(z:), i=N+1.

%
% A sample document for AMS-TeX
$
%

L

More precisely, given $\1eft\[f_{k+i)\right\}_{i=0}“3,\,

0 \le k \le N-2%, we define

$$

\align

p_k(x) & \equiv \sum_{i=0}"3 \eta_{k,i}(x)f_{k+i} ,\\

\intertext{where}

\eta_{k,i}(x) & \equiv R
\frac{\dsize{\prod_{j=0\atop j\ne 1} 3 (x-x_[k+j})}}

{\dsize{\prod_{j=0\atop j\ne 1}73 (x_{k+i}-x_{k+j})}}

\endalign

$$

which is the unique cubic polynomial interpolating

$\left\{f_{k+i}\right\}_{i=0}"3$. If $N\ge 25, i.e., if

$\Delta$ has at least two interior points, we approximate the

derivatives $f 1" 1\equiv Df(x_i), O\le i\le N+1$, in the

following fashion:

$$
f 171= Df(x_i)\approx
\cases Dp_i(x_1i), & i =0, \\
Dp_{i-1}(x_i), & i =1, \\
\tfrac 12(Dp_{i-2}(x_1i)+Dp_{i-1}(x_1i)),
& 2\le i\le N-1,\\
Dp {i-2}(x_1i), & i=N, \text{ and}\\
Dp_{i-3}(x_1i), & i =N+1.
\endcases

$$

2-11
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Moreover, the matrix of coefficients, I';; = [vi,], in (3.5) is given by

Ti; = A(Azi—1) Ki; AT(Ay;-1),

where
By j-xBi—l,J‘)
I(,"E ! )
’ (Bi,j—l Bi.;
= ( fGnw)  Dyf(zi,m) ) and
B""=<Dxf(zz,yk) D:Dyf(zi,yx) )’
1 0 0 0
_ 0 1 0 0
AR = g2 _gp-1 gpm2
2h3 h? —2h7%  hT?
$
% A sample document for AMS-TeX
% —— —_—
% No.23
% _______
\noindent

Moreover, the matrix of coefficients, $\Gamma ({ij}
\equiv [\gamma_{mn} {ij}]$, in (3.5) is given by
$$\Gamma_{ij}= A(\Delta x {i-1})K_{ij}A"T(\Delta y_{3-1}),$s
whaere
$$
\align
K_{ij\equiv &
\pmatrix \format\ls&\1\\
B_{i-1,3-1} & B_{i-1,31\\
B_{i,j-1} & B_{1i.31\\
\endpmatrix, \\
- B_[1,kN\equiv &
\pmatrix
f(x_1,y_k) & D_yf(x_1, y_X)\\
D xf(x_1,y_k) & D xD_yf(x_1, y_k)
\endpmatrix, \text{ and}\\
A(h)\equiv &

\pmatrix
1 & 0 & 0 & 0 \\
0 & 1 & 0 & 0\\
-3h7{~2} & -2h" (-1} & 3h7{-2} & -h"[-1} \\
2h"{-3} & h™ (-2} & -2h"[-3] & h™[-2)
\endpmatrix.
\endalign
$$

2-18
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Given the vector

— 1,0 00,1 01,1\ N+1,M+1
f={ﬁﬁﬂj?ﬂdﬁj}ﬁmpo

we define
N+1M+1

(33) Gunf= Y, > {fishi(@)hi(y) + fL R (2)h(w)
=0 j=0

+ 15 hi(2)h3 () + fi3 hi(2)hi ()

as the interpolation mapping in H(p).

% A sample document for AMS-TeX

Given the vector

$$

fNequiv \{f (ij}, £_{i,3}7(1,0}, £ (i,j}17(0,1}
$f_{i,j} {1,2I\}_{i=0,3=0}"{N+1,M+1}

we define
$$
\multline
\Cal G_{H(pl}f\equiv
\sum_{i=0}"(N+1}\sum_{3j=0}"{M+1} \{f_{ij}h_i(x)h (y)
+ £ (1,3} (1,0 h i"1(x)h_J(y) \\
+ £ [1,317(0,13h71(x)h 3 71(y)
+ £ {1,J}7(1,1}h_i"1(x)h_j 1(y)\}
\endmultline\tag 3.3
$$
as the interpolation mapping in $H(p)S.

2-19
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Doing this, we find that for all z € [z;,zi+1]

DKI—QHM@)=/WHLHKAQDHUymOSi5N,

zi

where I, (t) = (¢ — )5 — Gu(z —t)4. As may be easily verified, K;(t) > 0 so that

zi+1
I = G0) f(@low < I1D* oo me, | K

1 2 2 4
L2z — D* flloo
= orsn%;gv ”4!(‘1 i) (@ = 2]l DS

1
< =——h*|D* flloo-
< 33 1D° £l

%

% A sample document for AMS-TeX
%

%

\noindent
Doing this, we find that for all $x\in [x_i, x_([i+1}]s
$s
\align
D7j(I-\Cal G_H)f(x) & =
\int_({x_i} [x_{i+1}}D_x"JK_x(t)D"4f(t)\,dt,
O\le i\le N,\\
\intertext{where $K x(t)\equiv (x—t)_+"4-\Cal G_H(x-t)_ +74$.
As may be easily verified, $K_x(t)\ge 0$ so that}
\l(I-\Ccal G_H)f(x)\|_{\infty}
6\le \ID4f\|_(\infty)}\max_{O\le i\le N}
N\int_{x_1}7{x{i+1}}-K x(t)\,dt \\
§\le \max_[O\Ie i \le N}\|\dfrac lf4!}(x~x_i)“2
(x=x_(i+11)"2\|_[\infty} \ID 4£\[_(\infty} \\
&\le \frac 1{384}h"4\|[D 4f\|_(\infty}.
\endalign
$$

2-20
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(/:i“(f(z) - Guf(z))? d:r>2

< (/;m(f(z) - g(2))? dz) v + (/:“(q(z) — Gnq(z))? dx)m

(3.29) i

Ti41 1/2 it 12
quh”’_%y</.(D”V¢0 +r“uﬂl—mv</ +Uﬂﬂﬂﬂm)

< 7 (euns = 2@+ 2T ([T 00 a2 d) "

i

$$
\aligned
& \left(\int_(x_i} {x_(i+1}}(f(x)—\Cal G _HE(x) Y72\, dx\right) " 2\\
s\le \left(\Int {x_ i} (x_(i+1)}(f(x)-g(x)) 2\, dx\right)”[1/2)}
+\left(\int_[x_i}A{x_{i+l}}(q(x)—\Cal G_Ha(x)) 2\, dx\right) " {1/21\\
&\le \pi“{—3}(x_(i+l)—x_i)A3\left(\int_{x_i}A[x_[i+l]}
(D"3£)72\,dx\right) {1/2}
+\piA£—4}(x_£i+l}~x_i)A4\left(\int_[x_i}A{x_(i+l}}
(D"4g(x)) 2\, dx\right) [1/2]\\
s\le \pi (-3} (x_[i+1l}-x_1) 3(1+\pi L—l}2\sgrt{15}) R
\left(\int_{x_1i} {x_(i+1}}(D 3f(x)) 2\,dx\right) {1/2}.
\endaligned\tag3.29
$$

D) ()1
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||z — é]{(A;.N)Inllw

< max (1, %ZZ‘(y"l)ala —1)|la - 2| — 3|) (N+1)

%
% A sample document for AMS-TeX
%

% No.27

$$

\multline

\|x"{\alpha}-\widehat [\Cal G}_(H(
\Delta_(\alpha,N}~"1)}x~(\aIpha}\|_[{\infty}\\
\le \max \left( 1,\,\frac 1{384} 2“[4(9-1)}\,\a1pha

[\alpha - 1\? \alpha - 2 \| \alpha - 3|\right)

(N+1) {-4}

\endmultline

$$
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We define their tensor or Kronecker product as the mn x mn matrix B ® C given by

b1C ... biaC

BRC=

bn1C ... bnC

and in particular Ay, = Ara) @ Ar(a,)-

%
% A sample document for AMS-TeX
%
%

\noindent

We define their tensor or Kronecker product as
the $mn \times mn$ matrix $B \otimes C$ given by
$$

B \bigotimes C \equiv

\pmatrix

b_{11}C & \hdots & b_{1n}C \\
\vdots & & \vdots \\
b {nl)C & \hdots & b _{nn}C
\endpmatrix

$$

and in particular $A_{L(p)} = A_[L(\Delta)]}\otimes
A_{L(\Delta_y)}$.
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Prove analogues of the results of Section *.* for the nonlinear two-point boundary

value problem of order 2n, i.e. find u € PC™?(I) such that

(1D pi(a)D ula)} = f(z,u), 0<z <1,
i=0
Diu(0) = D'u(1) =0, 0<i<n-—1,
where the coefficients p;(x),0 < ¢ < n, satisfy the hypotheses of Exercise (**.**),

flz,u), ii—(:lr,u) € C([0,1] x (—o0,00)),

'%{(r,u) < B for all (z,u) € [0,1] x (—o0, 00), and
w

n

S pi(@) D () da

0
“(r,u) <A< A= inf / i=
Ou( = wePCl (1) /

Hint: Use the functional

w(z)
Flw] E/ {Z]? ()[D d:r~"/0 f(m,t)dt} dz.

%
% A sample document for AMS-TeX
%
%

Prove analogues of the results of Section $*.*$ for the
nonlinear two—pOLnt boundary value problem of order 2n,
i.e. find $u\in PC™[n,2}(I)$ such that
$$
\gather
\sum_{i=0}"n(-1)"iD i[p_i(x)D iu(x)]l=£(x,u),\quad

0 < x <1,
D”iu(0)=D"iu(1l)=0,\guad 0 \le i \le n-1,
\endgather
$s
where the coefficients $p_i(x), O\le i\le n$, satisfy
the hypotheses of Exercise ($**.**3),
$$
\ga her

f(x,u), \frac{\partial f}{\partial u} (x,u)

\in C([O 1] \times (-\infty, \infty)),\\
\left|\frac[\oartlal f}{\partial u}( x,u)\rlghtf \le

B \text{ for all $(x,u)\in (0,1] \_lmas

(-\infty, \infty)$, and}\\
\frac{\partial f}{\partial u}(x, u)\le \lambda
< \Lambda _A\equiv \inf_{w\in PC_ 0~ [n 23(I))
\int_0~ l\dfrac{\dSLZe[\sum {i=0}"n
p_i(x)[D iw(x)] 2\,dx}}
{\dsize{\int_ 071 [w] 2\,dx}}

\endgather

$$

Hint: Use the functional
$$

Fw]\equiv \int_0"1\left\{\sum_{i=0} "np_i(x)
[S éWJ 2\,dx-2\int_0" {w(x)}f(x, t)\,dt\right\}
X
$$
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—D[p(z)Dup) + g(z)up = f(z,€p(up)), 0<z <1,
up(0) = up(l) =0,
where
B+1—eB-un, B <up,

€p(uB) = ( us, lup| < B,
—B—1+¢ePtus yp < —B

% A sample document for AMS-TeX

\gather

-D[p(x)Du_B] + q(x)u_B = f(x,\xi_B(u_B)), \gquad 0 < x < 1,\\
u_B(0)=u_B(1l)=0,

\endgather

$$
where
$$
\xi_B(u_B)\equiv
\cases N
B+ 1 - e {B-u B}, & B < u_B,\\
u_B, R & Ju_B|\le B,\\
-B -1 + e {B+u_B}, & u_B < -B
\endcases

$$
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Let {Bi(z)}%, denote n linearly independent basis functions in PC*?(I) and
f € PC%2(I). We consider the least squares variational problem of finding g* € R"

such that
*\ = in __ - .12
(6-1) #87) = jinf 9(8) = nl IIf =D AiBill

The function

$(8) = 12 =20, > BiB)a + 11D BiBill3
i=1 =1
is clearly quadratic in 8 € R"™ and hence #* is a solution of (6.1) if and only if
(6.2) D;¢(f*)=0, 1<1<n,

and the matrix J[8*] = [D;D;¢(8*)] is positive definite.

3 _
% A sample document for AMS—-TeX
%____

% No.31

% _______

Let $\({B_i(x)\}_ [1 1} n$ denote n linearly independent
basis functions in $PCT(0,2}(I)$ and s$f\in PC {0,2}(I)$.
We consider the least squares variational problem of
finding $\beta” *\in R n$ such that

$$

\phi (\beta"*) = \inf_ {\beta\in R n} \phl(\b ta)\equlv
\inf_{\beta\in R n}\lf - \sum_[{i=1} n\beta iB 1\[

tag 6.1

$S

The function
$S

\phi (\beta)=\1£\]_272-2(f, \, \sum_(i=1]} n\beta_ iB i)_2
+ \|\sum {i=1} n\beta iB 1\| 272
$$
is clearly guadratic in $\beta\in R"n$ and hence $\beta *$
is a solution of (6.1) if and only if
$$ D_i\phi(\beta *)=0, \guad 1\le i\le n,\tag6. 2$$
and the matrix QJ[\beta *]\equiv [D_iD j\mu(\bcta *)]$ is
positive definite.\par



KSTS/RR-88/003
March 12, 1988

%____. ——
% A sample document for AMS-TeX

\font\b=cmrl0 scaled\magstep4
\def\bigzerol {\smash{\hbox{\b 0}}}

\def\bigzerou(\smash{\lowerl.7ex\hbox{\b 0}}}

$$
A_h \equiv \frac 6h
\pmatrix
2 & 1 & & &\bigzerou
1 & 4 & \ddots & &
&\ddots & \ddots &\ddotss&
& & \ddots & 4 &
\bigzerols & & 1 &
\endpmatrix
$$
i) = | 0 0
% __________________________________
% A sample document for AMS-TeX
%._..... —— e —
% No.33
% _______
\font\b=cmrl0 scaled\magstep4
\def\bigzercl{\smash{\hbox{\b 0}}}
\def\bigzerou{\smash{\lowerl.7ex\hbou{\b 0}}}
$S
A_{L(p)]=
\pmatrix
\ddots & &\ddots &\bigzerou 1\
&\ddots & \bigzerou s&\ddots NN\
\ddots &\bigzerol & \ddots & N\
\bigzerols \ddots & & \ddots \Q

\endpmatrix

$$

9_97
-Zi
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In the special case of a uniform partition with mesh length h = (N +1)~!, the basis functions
3i(z),—3 < i < N, can be expressed in terms of a “standard” basis function, S(z). In fact, if
(2—z)/24 - (1 - 2)%/6 —23/4 + (1 + 2)*/6, —-2< < -1,
(2—-7)*/24 — (1 — z)%/6 — 2%/4, -1<z<0,
S(z) =4 (2—-1x)*/24 — (1 — z)?/6, 0<z<,
(2-<)°/24, 1<z<2,
0, zeR-[-22,

then s;(z) = S(h™lz —7—-2), -3<i<N.

%

% A sample document for AMS-TeX
%__

% No.34

% _______

In the special case of a uniform partition with mesh
length $h =(N+1)"{-11}$, the basis functions $s_i(x),

-3\1le i\le N$, can be expressed in terms of a

{\lg\lq standard\rqg\rq} basis function, $S(x)$. In fact, if
$$

S(x)\equiv
\left\(
\matrix\format\1\\ R
(2-x)73/24 —(1-x)"3/6-x"3/4+(1+x) 3/6,\qquad -2\le x\le —1,\\
(2-x)73/24-(1-x) 3/6-x"3/4, \gguad -1\le x\le 0,\\
(2-x)73/24-(1-x)"3/6,\gguad O\le x\le 1,\\
(2-x)73/24, \gquad 1\le x\le 2, \\
0, \gquad x\in R —-{-2,2],
\endmatrix
\right.
$$ N
then $s_i(x)=S(h {-1}x-i-2),\; —-3\le i\le N$.\par
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Theorem 6.11

If f € PC**(I), then

(6.42)
If = Pugayfllz < =44 D* £z,
(6.43) _
ID(f = Preayfllz < 7731 4 24/90 + 2v16057 1 ™ )R | D* £ |2,
and
(6.44)

ID*(f — Prayflla < 772(1 + 44/1350 + 30v16057 =21~ 21?)|| D* f|2.

A sample document for AMS-TeX

\noindent
{\b£f Theorem 6.11}\par
If $f\in PC {4,2}(I)$, then

90 9P 00 I de

$$
\align
\l£-P_{H(\Delta)}f\| 2 & \le
\pi~(-4}h"4 \fn“4f\| 2,\tag6.42 \\
\ID(£-P_{H(\Delta)}£)\]_2 s\le
\pi {=3}(1 + 2 \sqrt [90+2\sqrt {1605} }\pi~ (-1}
\underline{h}” (-1} h)h"3\[D"4f\|_2,\tag 6.43 \\

\intertext{and}
\ID72(£-P_{H(\Delta)}f\|_2 &\le
\pi [—2}(l+4\§qrt[l3§0+30\sqrt%1605}]\piA{—2}
\underline{h} {-2} h 2)\|DA4f\ _2.\tag6.44
\endalign
$s
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Theorem 6.12

If f € PC*%°°(I), then

11
(6.45) lf = Preayfllz < ﬁg@’fiﬂDdf”z,

; - 1 —1;7313) H4
(6.46) 1D(f = Prayfllz £ Tag (L + 287 h)R* | D* flla,
and

1 _
(6.47) ID*(f = Prayfllz € 66(6 +5h721*)||D* £l
%
$ A sample document for AMS-TeX
%
% No.36
\noindent

{\bf Theorem 6.12}\par
If $f\in PC™(4,\infty}(I)$, then
$$
\align
\|£~P_{H(\Delta)}f\ _2 & \le
\frac{11}{5760} h"2 \|D"4£\|_2,\tag6.45 \\
\lD(f—P_{H(\Delta)}f)\[_2 s\le
\frac 1[1201(1+2\underline{h}”{—1]
h)h"3\|D™4£\|_2,\tag 6.46 \\
\intertext{and}
\ID‘z(f—p_{H(\Delta)}f\l_z s\le
\frac 1{60}(6+5
\underline{h}~{~-2} h™2)\[D"4£\|_2.\tag6.47
\endalign
$$
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2 1 _ L
5 T 10 30 0 0
1 12 o -—¢& 1
— 30 5 5 10
1 0 4 1 _ 1 O
—30 15 10 30
6 _ 1 . .
0 -5 10
1 _ 1
0 10 30
Ap = . .
(i 1
-5 10 0
1 1
10 T30 0
6 1 12 1
() —5 Tid 5 0 10
1 1 0 4 _ L
10 30 15 30
0 0 1 _ 1 2
10 30 15

\font\b=cmrl0 scaled\magstep4
\def\bigzerol[\smash{\hbox[\b 0}}1}
\def\bigzerou{\smash[\lowerl.7ex\hbox{\b 0}1}}
$$
A_h \equiv
\pmatrix
\format\r&\quad\r&\quad\r&\quad\r&\quad\r&
\quad\r&\quad\r&\quad\r&\quad\r&\quad\r&\quad\r\\
\frac2{15}s& -\fracl{10}s-\fracl{30}s0 &0 & & & & & & \\
—\fracl{10}& \frac{12}5 & 0 & -\frac65 &
\fracl{10}& & & & & & \\
—\fracl{30}s& O & \frac4{15}s&-\fracl{10} &
-\fracl{30}& \ddotss & &\bigzerol & & \\
0 &-\frac65 & —\fracl{1l0} s\ddots &\ddots & \ddotss & & & & \\
o] \fracl{10} &-\fracl{30} &\ddots & & & & & & & \\
&\ddots &\ddots & & & & \ddotss \ddots & & \\
& & & & & &\ddots &—\frac65 &\fracl{10}s&0 \\
& & & &\ddots &\ddots s\ddots &—\fracl{10} &-\fracl{30}s&0 \\
&\bigzerou & & &\ddots &-\frac65 &\fracl{10} &
\frac{12}5 &0 & =\fracl{10}\\
& & & & &\fracl{1l0}s \fracl{30}s&0 &
\frac4 {15} &-\fracl{30}\\
& & & & & &§ 0 & 0 g\fracl{l0}s&
“\fracl{30}&\frac2{15}\\
\endpmatrix

$$

Do

[*4]
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Theorem 7.24
 Hue PC%*(U)N PCy*(U), then
e — unllp < 472t Px =31+ 77121 29)5% 4o,
where [[ulls,2 = 3 x4 j=y IDXDiu|lz and up is the RRG approximation to u over

Hy(p) = {h(z,y) € H(p)|h(z,y) =0 for all (z,y) € boundary of U}.

\noindent
{\bf Theorerg 7.24)\par
If Su\in PC™(4,2}(U) \cap PC_07(1,2}(U)S$, then

$
\Tu—u_H\l_Q \le }c_:]ammaﬁ[—1/2}\mu“[1/2}\£.:\1Af_3i
(L + \pi (-1}27{1/2}9)\overline{\rho} 3\[u\| _{4,2},

$$

where $\[u\|_{4,2)\equiv \sum_{k+j=4}\|D_x"kD_y" ju\| 2§

and $u_H$ is the RRG approximation to $u$ over

$$

H_O0(\rho)\equiv\{h(x,y)\in H(\rho) |

lsxéx,y)=0 \text{ for all } (x,y)\in \text[ boundary of $USI\}.

2-32



KSTS/RR-88/003
March 12, 1988

Moreover, each eigenvalue, Aj,j > 1, can be characterized as

inf{R[w]|w € PCY*(I) such that b(w,uz) = 0,1 < k < j},

Rlu;],

Aj = ) ;

J min{max,,..c; R [ZLX c;v;] [va(2),...,vj(z) € PCy(I)

linearly independent}.

%

% A sample document for AMS-TeX

%

% No.39

% _______

\noindent

Moreover, each eigenvalue, $\lambda_3j, j\ge 1%,
can be characterized as

$$

\lambda_j =

\left\ (\matrix\format\1\\

\inf\(R{w] |wA\in PC_07{1, 2}(I) \text{ such that }

b(w,u_k)=0, 1\le k < j \}, \\

Rlu_3j1,\\

\mln\[\max {c_1,\dots ,c_j} R\left[\sum_(i= 11” i
c_iv 1\r1ght]|v 1(x),\dots ,v_3J(x)\in PC_O ({1,2}(I) \\
\qquad\gguad\gguad

\text{linearly independent} \}.
\endmatrix
\right.
$$

The restriction of R can be viewed as

a <§£:ﬂLBi,§:>%f%>
=1 i=1

b (ZﬁfBi, Z,BiBi>
i=1 =1

([Ee]) ([52e])

R [Z B:iBi(x)
i=1

%

% A sample document for AMS-TeX

%

% No.40

% _______

\noindent

The restriction of $R$ can be viewed as
$$

\align

R\left[\sum_[i=1}"n\beta_iB _1(x)\right] &=
\dfrac {a\left(\dsize{\sum_ (1=l} “n}\beta_iB_i,
\dsize{\sum_({i=1} n]\beta iB 1\r1ght)}
{b\left(\dsize{\sum_{i=1} “n}\beta_iB i,
\dsize{\sum_{i=1} n}\beta_iB 1\right)}\\
s\equiv \left(a\left[\d51ze[\sum {1i=1}"n}
\beta_iB_i\right]\right)
\left(b\left[\dsize{\sum_{i=1} “n}
\beta_iB_i\right]\right)~(-1}.
\endalign
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Theorem 9.4
If a(u, ) is strongly coercive and u € PC*°°(I x (0, c0)), then
lICw = w)@)ll2 < ¥ 7/2u* 27720 DZu(®)ll2
F (72T Dol + t(2ym?) "y T

(9.18)
x sup [|D:Diu(s)l3)'/*x72R%,  t>0,
0<s<t

where u 7 is the semi-descrete Galerkin approximation to u over Lo(A).

%

% A sample document for AMS-TeX
%

%

\noindent
{\bf Theorem 9.4} \par
If $a(u,v)$ is strongly coercive and $u\in PC™{3,\infty}
$$(I \times (0,\infty ))$, then
\aligned
\l(umu_L) (£)\|_2_s\le \gamma™{-1,2}
\mu”{3/2]\pi”[-2]\Gamma h_2\|D_x"2u(t)\|_2 \\
&\quad +[(l+\gamma” {-1/2}\mu”{3/2}\Gamma) 2
\ID_x"2u_O\]_272 + t(2\gamma \pi~2) (-1}
\gamma  {-1}\mu 3\Gamma 2 \\
&\gquad \times \sup_LO\Ee s\le t}
\[D_tD_x"2u(s)\|_272]7{1/2}\pi (-2}h"~2, \gquad
t \ge O,
\endaligned\tag9.18
$$
where $u_L$ is the semi-descrete Galerkin approximation to
S$u$ over $L_O(\Delta)$.
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lu?(t5)ll2 < A21879(5)z
<A BTV2 3 |i(p, 9)le
S AP2BPR{(E el + |R) J(ALE)], |h— E7 |}
(9.58) < AV B2, {|BY2 A7 K|,
+ R} (AtE)|p [BT g — B2 A7 K|5)
< AV BT, B2, {| A7 Kl

+1R] (AtE) (1B gl + |47 K]}

A sample document for AMS-TeX

o0 0P 0@ 0P If

\def\pmb#1l{\setbox0=\hbox{#1}
\kern-.025em\copyO\kern—\wd0
\kern.05em\copyO0\kern—\wdo0
\kern—.025em\raise.0433em\box0}

$$

\aligned

Nu_87{p,q) (t_j)\|_2 R _

s\le \Lambda {1/2} |\pmb{$\beta$} {p,a}(3)|_2\\

&\le \Lambda  {1/2} |B_ {-1/2}|_2\,|{\bold\ amma}_3(p,a)|_2\\

&\le \Lambda~{1/2} [B™{-1/2}|_2\{|E"{-1}c]_2
+|R_{p,a} j(\Delta tE)|_2X,|{\bold h}-E"{-1}c| 2\}\\

s\le \Lambda (1/2} [B™(-1/2F|_2\,\[[B™(1/2}A" (-1} {\bold k}|_2\\

s\qquad + |R_(p,q} T‘(\Delta tE)|_2\, B (-1/2}g - B (1/2]

AT {-1}{\bold k}|_2\1 \\ R N
s\le \Lambda {1/2} |B~{-1/2}|_2|B~(1/2}|_2\{|a7{-1}{\bold k}|_2 \\
s\qquad_+ |R_{p,q) j(\Delta tE)|_2\,
(1B (-1}T\bold g}|_2 + [A7{-T}(\bold k}|_2)\}.
\endaligned\tag 9.58
$$
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A(R)
h dimS(A(R)) | [le* — Gsampe®ll
I 7 0.26 x 101
1 8 0.11x 1074
9 0.53 x 10~°
10 0.29 x 1075
11 0.17 x 10~%

=1
!

%

% A sample document for AMS-TeX
%

% No.43

% _______

$$

\vbox{

\offinterlineskip

\def\tablerule{\noalign{\hrule}}
\halign{\strut#s\vrule#s
\quad\hfil#\hfil\quads\vrule#s

\quad\hfil#\hfil\quads\vrule#s

\quad\hfil#\hfil\quads\vrule#\cr\tablerule
&s\multispan5\hfil $\Delta(h)$\hfils&\cr\tablerule

&& $h$ &&
$\dim S(\Delta(h))$ &&

$\le"x-{\Cal G}_{S(\Delta(h))}e x\|s

&\cr\tablerule

&&S\fracl4a$ && $7$&& $0.26\times 10
&&$\fracl5s && $8$%$s&& $0.11\times 10
&&$\fracl6s$ && $9%$&& $0.53\times 10
&&S\fracl7$ && $10Ss&& $0.29\times 10
&&$\fracl{11}$ && $11$&& $0.17\times

\noalign{\smallskip} }
}

$$
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i

1 1
: /o (u,Ru)dt = } /0 (R~'BTA, RR™'BT)) dt

1
%/ (BR™'BTA,\) dt,
0
and

1 1
%/ (x,Qx)dt = %/ (Q7TATA+ Q7 D:X, ATA + DAY dt
0 0

I

1 1
%/ (Q'ID.-A,D.-A)dH%/ (Q71ATA, ATX) dt
0 0

1 1

+ %/0 (Q YATA, D;A)dt + %/ (Q7YDiX, ATN) dt
0

1 1

- %/ (Q'ID.-/\,D.'A)dt+%/ (AQ™ AT, M) dt
0 0

.
+/ (AQ™'DA, \) dt.
0

A sample document for AMS-TeX

00 J0 0P oP I

\def\pmb#1l {\setbox0=\hbox{#1}
\kern-.025em\copyO\kern-\wd0
\kern.05em\copyO\kern-\wd0
\kern-.025em\raise.0433em\box0}

\define\blambda {\pmb{$\lambdas$}}

$$
\align
\tfracl2\int_0O l([\bold u}, R{\bold u})\,dt
&= \tfracla\int_0 “1(RT{-1}B T\blambda,
RR™(-1}B" T\blambda)\ dt \\
&= \tfracl2\int_0"1(BR (- 1}B " T\blambda,
\blambda)\,dt,\\
\intertext{and}
\tfracl2\int_0 1({\bold x}, Q{\bold x})\,dt
& —\tfracl2\1nt 071(Q" (- l}A T\blambda
+Q7{-1}D_i\blambda, A T\blambda
+D_i\blambda)\,dt\\

& =\tfracl2\int_0"1(Q"(-1)D_i\blambda,

D l\blambda)\ dt + \tfrach\lnt 071
(0" {-1)A"T\blambda, A T\blambda)\,dt\\

& \guad +\tfracl2\int_ 0 1( Qo {- 1}A T\blambda, D i
\blambda)\,dt + \tfrac12\lnt 071(Q {-1)D i
\blambda, A T\blambda)\ dat\\

& =\tfracl2\int_0"1(Q  {-1}D_ i\blambda,

D 1\blambda)\ dt + \tfracl2\int_0"1(AQ (-1}
AT \blambda, \blambda)\,dt\\
& \quad + \int 071(AQ  (-1}D_i\blambda,
\blambda)\,dt.
\endalign
$$
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Applying the Gronwall Inequality (cf.[105]), to this last inequality, we obtain
1
les(®l < [BIL 16, 2o 141 -
and

1 1
lell? = /0 le. ()12 dt < A J, 1Az dx

= FZHU* - us”§~

%
% A sample document for AMS-TeX
$— -

\def\pmb#l[\setbox0=\hbox[#1}
\kern—.025em\copy0\kern—\wd0
\kern.OSem\copyO\kern—\wdo
\kern—.025em\raise.0433em\box0}

\define\bepsilon(\pmb[s\epsilons})

\noindent
Applying the Gronwall Inequality (cf.[105]), to
this last inequality, we obtain
$$
]\bepsilon_s(t)l_2\le\|B\‘*2 R
STapmb($deltas}_s\|_2 e"(\int_071|a(z)| _2\,dz}
$$
and
$$
\split
l\bepsilon_s\|_2‘2
s\equiv \int_071 l\bepsilon__s(t) |_272\,at
\le \|B\|_272\|\be silon_s\|_272
e~ (2\int_071]A(z)]_2\,dz} \\
& \equiv
\Gamma "2\ | {\bold u} " *-{\bold u}_s\|_2"2.
\endsplit
$$
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Theorem 10.8

* n . e
IfA*'e _xl [PC?%?(I));, then there exists a positive constant, I{, such that
1=

(10.34) A" = Agalla < KR, A" =2z ll2 < KA
o o

(10.35) lu* = ug.lls < KA, lu* = ug,lls < KK®
o o

(10.36) Ju*,x*] < J[“ﬁgxﬁg] < J[u*,x*] + KA,

(10.37) Ju*, x*] < J[ug,xz,] < Ju*,x"] + Kn®.

A sample document for AMS-TeX

9P 0P dP d0 dP

\def\pmb#1{\setbox0=\hbox{#1}

: \kern-.025em\copy0\kern-\wd0
\kern.05em\copy0O\kern-\wd0
\kern-.025em\raise.0433em\box0}

\define\blambda (\pmb{$\lambdas$}}

\noindent
{\bf Theorem 10.8}\par
If §\blambdaA*\in {\overset n \to{\underset{i=1}\to\times}}
[PCT{2,2}(I)]_1is,
then there exists a positive constant, $K$, such that
$$
\gather
\?\blambdaA*—\blambda_[[\widetilde H} _0"n)}\|_2 \le Kh™3,
\ggquad \J\blambda~*-\blambda_{ {\widetilde S)_O“n}\l_2
\le Kh™3\tagl0.34\\
\J[\bold u} *-{\bold u}_{{\widetilde H}_0"n}\|_2 \le Kh™3,
\gquad \{ [\bold u} " *-{\bold u}_{{\widetilde S}_OAn}\|_2
\le Kh‘3\taglo.35\\
J[{\bold u} " *, (\bold x} *]\le

J[{\bcld u}_ {{\widetilde H} 0" {\hat n}}

{\beold x}_ {[\widetilde H}_0"{\hat n}}]
\le J[{\bold u}~*, {\bold x} *] + Kh'6,\tagl0.36\\

J[{\bold u} *, {\bold x} *]\le J[{\bold u}_{{\widetilde S}_0"n}
{\bold x}_{[{\widetilde S}_0"n} ]

\le J[{\bold u}”*, {\bold x} *] + Kh™6.\tagl0.37
\endgather
$s
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Ho M1 Hn
H1 K2 . Hn+1
(4) Ap=|eeeiiiiiiiiiiiiin = |;L,‘+J‘|?’j=0‘, n=0,12,...,
Hn MKntt Han
M1 H2 Hn Hn+1
7] M3 Hn41l  Hni2
() AW = = luigjerlljmes n=0,1,2,....
Hnt+1l  Hnt2 H2n  H2n41

A sample document for AMS-TeX

\Delta_n =
\vmatrix
\mu_0 & \mu_1 & \hdots & \mu_n \\
\mu_1 & \mu_2 & \hdots & \mu_{n+1} \\
\hdotsfor 4\\
\hdotsfor 4\\
\mu_n & \mu_{n+1l} & \hdots s\mu_{2n} \\
\endvmatrix
\equiv |\mu_{i+3}|_{i,3=0}"n;\quad
n =20, 1, 2,\dots, \tagd\\
\Delta_n"{(1)} =
\vmatrix
\mu_1l & \mu_2 & \hdots & \mu_n & \mu_{n+1} \\
\mu_2 & \mu_3 & \hdots & \mu_{n+1} & \mu_{n+2} \\
\hdotsfor 5 \\
\hdotsfor 5 \\
\mu_{n+1} & \mu_{n+2} & \hdots & \mu_{2n} & \mu_{2n+131\\
\endvmatrix
\equiv |\mu_{i+j+1}|_(i,3=0}"n;\quad
n =0, 1, 2, \dots. \tag5
\endgather
$$
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Intorducing the difference
Ay, = p1,,

Al/lu = fv — Kot

k

k , .
Abpy, = p, — (1)#.,“ + <2)Nu+2 o (S g = (87 (1 = ),

%

% A sample document for AMS-TeX

\noindent
Intorducing the difference

$$
\split

&\Delta O\mu_{\nu} = \mu__{\nu}\\

&\Delta 1\mu_{\nu} = \mu_{\nu} —\mu_{\nu +1},\\

&\cdots\cdots\cdots\cdots\cdots\

&\DeltaAk\mu_{\nu] = \mu_ {\nu}-\binom kI\mu_{\nu +1}
+\binom k2\mu_{\nu +2} +\dots +(-1)"k\mu_{\nu +k}

= \mu(t”{\nu}(1-t) k),
\endsplit
s$$

2-41
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Using the recurrence relations, it is readily found that

Ansr(2) =2 Po(O)P(2)(Bos---»B.) " =2 3 xu(0)xu(2),

v=0 v=0

Bayi(z) = —1+2 Z P (0)Qu(2)(Bo, -, B) ™t = =143 xu(0)wu(2),

Crr1(2) —1+zZQ (2)(Bos--, B =1+ w(0)xu(2),

r=0 v=0

Dnii(2) =2 ) Qu(0)Qu(2)(Bos- .-, Bu) ™ =2 wi(0)w,(2).

%___ J—
% A sample document for AMS-TeX

\noindent
Using the recurrence relations, it is readily

found that

$$
\Lleft\{
\aligned
A_{n+l}(z) & =
z\sum_ {\nu =0}"n P_ {\nu)(O)P {\nu}(z)
(\beta_0,\dots, \beta {(\nu}) {-1} = 2z
\sum {\nu =0} "n\chi_{\nu} (0)\chi_{\nu}(z),\\
B_{n+l}(z) & =
-1 + z\sum_{\nu =0}"n P_{\nu}(0)Q_{\nu}(z)
(\beta_0,\dots,\beta_ {\nu}) " {-1}
= -1 + \sum_{\nu =0}"n\chi_{\nu}(0)\omega_{\nu}(z),\\
C_{n+l}(z) & =
1 + z\sum_{\nu =0}"n Q {\nu}(0)P_{\nu}(z)
(\beta_0,\dots,\beta_ (\nu}) {-1}
= 1 + \sum_{\nu =0} “n\omega_ {\nu} (0)\chi_{\nu}(z),\\
D_{n+l}(z) & =
z\sum_{\nu =0}"n Q_{\nu}(0)Q_{\nu}(z)
(\beta_0, \dots \beta_{\nu}) {-1} = z
\sum_ {\nu =0} "n\omega_{\nu} (0)\omega_{\nu}(z).
\endaligned
\right.
$$
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We have two identities{Perron, 1]:

wWha(2)? /0 T o) /0 milzﬂ%_:_‘t"Md\D(t)

z—1
- [T o2l auy - [Tl au),

© 4y ® wWhn41(2) = Wongi(t)
whan @ [ e [ S R gy

z—t
Wan41(2) _ Won41(t)

_'/; wynt1(t) Z p— Z d¥(t)
=z /oo wint1(2)” dT(t)
0

t z—1

\noindent
We have two identities[Perron, 1]:
$$
\multline
\omega'_{2n}(z) 2\int_0" {\infty}\frac{d\Psi}
{z-t} —\omega'_{2n}(z)\int_0"{\infty}
\frac[\omega'_[Zn}(z)—\omega'_[Zn}(t)}
lz=t3\, a\psi(t)\\
—\int_0 {\infty}\omega' {2n}(t)
\frac{\omega'n(Zn](z)—\omega'_[2n}(t)}
(z=t}\, d\Psi(t) = \int_0 {\infty)
\frac{\omega'_{2n}(t) 2} {z—-t}\,d\Psi(t),
\endmultline
$$
$$
\multline
\omega' {2n+1}(z) 2\int_0~{\infty}\frac{d\Psi}
{z-t} —\omega' {2n+1}(z)\int_ 0" {\infty}
\frac[\omega'_[2n+l}(z)—\omega'“[2n+l}(t)}
Lz=tIN, a\psi(e)\\
-\int_0 {\infty}\omega'_{2n+1}(t)
\dfrac{\dfrac{\omega‘_{2n+l}(z))z
—\dfrag[\omega'_{2n+l}(t)}z][Z—t}\,d\Psi(t)\\
=z\int_0"{\infty}\frac{\omega' (2n+1}(t) 21t
\frac{d\Psi(t)}(z-t}.
\endmultline
$s
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1. Po,n + Pi,n +-o+ Pi—1,n
Zjn—0 Tin+0 )
S/ d\I// d¥ < pon+p1at- -+ pin, J=12,...,n
0
Tryr,n—0 Trn+0 )
2. / d‘I’ZPj,n+Pj+l,n+"‘+Pk,n2/ a¥, k>j.
Tj41,n+0 Zjn—0
Zon+0 b
3. [ 4w < oo [ av<om
a Znn
Zj41,n—0 zin+0
4. / d¥ > pin _>_/ dv
Zj-1,n+0 zin—0
j=0,1,...,n, Ty n=qa, Tpi1,n=0b
Zj4+2,n—0 zjt1,nt0
5. / dv > Pin +pj+1‘" Z / dv.
zj_1,n+0 Zjn—0
6. U(zjn—0) 2 0jn =printpant - +pin> Vzjit1,n+ 0),
j=01,...,n-1.
%
% A sample document for AMS-TeX
%
% No.51
F———————
$$
\left\{
\aligned

s\text{l. } \rho_{0,n}+\rho_{1,n}+\dots + \rho_ {j-1,n}\\
&\gguad\gguad \le \int"{x_{jn}-0}d\Psi\,
\int_0"{x_{jn}+0}d\Psi \le
\rho_{0,n}+\rho_{1,n}+\dots + \rho_{Jj,n}, \quad
j=ll2!\d0tsln\\
&\text({2. N\int_{x_(j+1,n}+0} " {x_{k+1,n}-0}d\Psi\ge
\rho_{j,n}+\rho_{j+1,n}+\dots + \rho_{k,n} \ge
\int_[x_{jn}—ol“{x_{kn}+0}d\Psi, \guad k>3j.\\
&\text{3. } \int_a {x_{On}+0}d\Psi \le \rho_{0On};
\quad \int_{x_(nn}} b d\Psi \le \rho_{nn}.\\
s\text(4. } \int_{x_{j-1,n}+0}"{x_{3j+1,n}-0}d\Psi
> \rho_{jn}\ge \int_{x_{jn}-0}"(x_{jn}+0} d\Psi \\
&\gquad\gquad\gquad\gquad\gquad
j=0,1,\dots,n,\quad x_{-1,n}\equiv \alpha, \gquad
X_{n+l,n}\equiv b.\\
s\text{5. } \int_{x_{3j-1,n}+0}"(x_[j+2,n}-0}d\Psi \;>
N\:\rho_{jn} + \rho_{j+1,n} \;\ge\; \int_{x_(3jn}-0}"(x_{j+1,n}+0}
d\Psi. \\
&\text(6. } \Psi(x_{jn}-0)\ge \sigma_{jn}\equiv
\rho_{1,n}+\rho_{2,n}+\dots + \rho_{j,n} \ge
\Psi{ x_{J+1,n}+0),\\
s&\gquad\gquad\gquad\gquad\gquad j=0,1,\dots, n-1.
\endaligned
\right.
$$
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The Ta0 of TeX (version 0) [Gourmet Guide ~]) FTIEXR

3.10.1988
~_R= * (error) 1F (correct)
A-1 (FEl (1) ~LB5ER ~& 5 BER
A-3 (3 \proclaim

A8 Y v 7k #1& (Slanted)
A-5 <R—=IPREL>
\\nonpagebreak \\nopagebreak
A-9 1) ¥, B3
or $$z= { {x +y12}
\choose {x -y12}} |N\over {x -y121}}
A-12 (\) \align DHIZ
_ \allowdisplaybreak \al lowdisplaybreaks
A-12 | \multiline .... \multline
\endmultiline \endmuitline
A-13 | BPoORERHT 527
yrELT. ...,
\xaligned, \xalignat,
N\xxaligned \xxalignat
A—16 | [# 2] \pageinfo \\paperinfo
4 vF 5 | O multiline O multline
7 A

3-1




