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Some Remarks on Trigonometric Interpolation on the n-Torus 
W. SICKEL 

Let T n be the n-torus and 

	

J	,i	 n . ,_(2j ,, 	\\ 

	

2,rk\TT	 i7T))	'x=(x......x)cR' 
(=i ...... kn)cZ) ff(x) =	

(2j --j-) 

	

k 1 = -j	k,,=-j	i=1 
the sequence of Lagrange interpolating polynomials. Then we give a complete characte-
rization of the set of functions f with 

	

i s 11f-
	

cm	if is p= m, 0 =q s o>,s sn/p


and

[jsIf(x) - IJf(X)FJ9)1(ILp(Tn)D c m if I p m, 0 q S ,	fl/p 

in terms of Besov-Triebel-Lizorkin spaces on T'3. 
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0. Introduction 

As usual, P'7 denotes the Euclidean n-space, Z' 1 the set of all lattice points having integer 
components, N the set of all natural numbers and N o the set of all non-negative integers. 
The aim of the paper is to show that the Besov-Triebel-Lizorkin spaces on the n-torus 
T' can be completely characterized by the sequence (If )j''o of Lagrange interpolating 
polynomials. Here 1,f is given by 

.1	J	 n in	-k,t	 n 

	

'	j( 2,rk \	2 'i	i /	x = (x 1 ..... x) £ T	
(0.1) 

4'• .. ' k4- \71	 If	21rk\ '	 kn)EZ' k i	,	 s=1 (2j +1)sin-x - 77T) 

It turns out that for periodic continuous functions f the following equivalences are true 

(1 <p < m, s> nip): 

	

feBpq(T')	([js_l/9IIf_JfIL(Tn)I9)1/ <m	(0< q ^ co), 

	

!EFjq(T")	([i5_tIf(x) -	 < co (I < q <co). 

The main tools of proof used here are the characterization of the underlying function spa-
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ces via approximation and the La-stability of trigonometric polynomials t of degree t :^j 

expressed by the following inequalities: 

ci((2 f +1)11	 kJ(2J^1)Y	
IItL(T)II   

(1 < p < co) for some constants c1 , c2 > 0, independent of t and j (Cf. A. Zygmund [19], P.1. 
Lizorkin and D.G. Orlovskij [4]). 

The paper is organized as follows: 
After collecting some necessary informations about Besov-Triebel-Lizorkin spaces 

on T" in the first section, Section 2 deals with our main result concerning the characteri-
zation of the function spaces. Therefore we investigate the uniform boudedness of Ij in 
II L,(T"), i < p < co. As a complement and more or less to show the great similarity 
between approximation via partial sums and approximation via Lagrange interpolating 
polynomials the aliasing error I -	is also treated in	C(T")II. Finally, in Section 3 we 
deal with approximation in stronger norms than II IL(T')II, for instance in	Iw,'(T')II. 

1. Besov-Triebel-Lizorkln spaces 

1.1 Notations and definitions. The n-torus T' may be represented by the Set 

{ x E R': — it	x	it (j	I.....n)}, 
where opposite sides are identified. D,. and D denote the set of all complex-valued infi-
nitely differentiable functions on T' and its dual space, respectively. Furthermore we put 

1(k) = (21t) f(e') (k €Z", I € D). 

Then any f € D, can be represented by its Fourier series 

I	1(k) e	(convergence in D) 
kE Z'1 

(cf. H.-J. Schmeil3er and H. Triebel [14]). The space of continuous functions on T' is de-
noted by C(T"), the space of p-th power integrable functions by L9(T"). If there is no 
confusion possible we drop T' in notations. 

Let 4 be an infinitely differentiable function with the properties 

4(x) = I if IxI :s 1 and 4(x) 0 if lxi a 3/2.	 KRE


Further we put 
= 4(x), p1(x) 4(x/2) - 4(x), p,(x)	cp1(22*1X) (1 = 2,3,...).	 (1.2) 

Hence, we have 

= I (x € R'1 )	 (1.3) 

Definition: Let 0 < q :^ Co and - 'x < s < co. 

(I) Let I s p s Co Then
/ —
	'I	 Iq\i/q 

B(T) = {i€ D: IIti8pq II = ( 
''1sq	pj(k)t(k)e1k>ILp1 )

	
<C0}. 

\I	IIkcZ'
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(ii) Let I <p < . Then 

F; g(T) = 
{fE 

D	If IF5 9	
II 

< } I kcZ h1	 I )	LPH ItO I p.qi 

Remark 1: All spaces defined above are quasi-Banach spaces (Banach spaces if q ^ 1). 
They are independent of the special choice of 4n in (1.1) (equivalent quasi-norms). These 
periodic spaces of Besov-Triebel-Lizorkin type are extensively investigated in the book 
by H.-J. Schmeiller and H. Triebel [14]. 

Remark 2: The above definition can be understand as a uniform approach to different 
types of classical function spaces. In particular, we have 

() '2 = L, 

(ii) Jr?	iI/,rn (Sobolev spaces) if m E N, 

(iii) Bp' q = Aj.q (Besov-Lipschitz classes) ifs> 0, and 

(iv) B,,,, C5 (Hoelder-Zygmund classes) ifs> 0 

(cf. H.-J. SchmeiBer and H. Triebel [14]). 

Remark 3: Of some importance are the embedding relations 

( Bpq Fps q ) c-i. Lp if s> o	 (1.4) 

and
( Bpq Fpq ) C_). Cifs> n/p	 (1.5) 

(cf. H.-J. Schrnei8er and H. Triebel [141). 

1.2 Characterization via approximation. The spaces defined above are well-adapted to 
problems in approximation theory. To show this we recall the following facts. Let 

Tj = {t sD,: t(k) o for all k € Z', Iki >j } (J ENO). 

Let Xbe an appropriate quasi-Banach space. Then we put 

E(f,X) = inf lif - giXil (j €N,). 
e1J 

Proposition 1: Let 0 < q 15 co. 

(i) Let 1 :5 p s co and s > 0. Then 

Bpq	{f€ L: III'-II +(i -j)s1/E.(f,Lfl)1' <} 

in the sense of equivalent quasi-norms. 
(ii) Let 

Sf(x) =	...	?(k)e'°' (k = (k1 ,..., k),j € N0 ).	 (1.6) 
Ik 1 Ij IkI:1j 

We can replace E(f,L) by II f - Sj f I L II in 	if  <p<.
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(iii) Let 

Vj f(x)	4)(Fk)I(k)e" (j €N),	 (1.7) 
kc Z 

	

where 4) is the function from (1.1). Then E(f,L) can be replaced byflf	f I L D in W. 

Proposition 2: Let 1<p,q<co and s >0. Then 

3(gjjgj€7,foriEN,suchthatgj—>finLpand 
Fpq IfELP:

Ig1ILD +	 - gj(x)IJ )1dhILp <	

f 
in the sense of equivalent norms. Moreover, we can choose gj = Sf (j € N). 

Remark 4: Proofs of Propositions I and 2 may be found in H.-J. SchmeiBer and H. 
Triebel [14] and W. Sickel [15] (cf. also H.-J. SchmeiBer and W. Sickel [12, 13]). 

Remark 5: For later use we mention also that (0 < q < c, s a 0) 

flf _Sj fIBpq II	0 if I < p < o and flf - ' f I BpqII	0 if I :5 p g 

These are consequences of 

1(k)S2(k)0ifIkjI < j( r l.....n)and I(k)-%(k)=0ifIkI<j 

and of 
sup IISfILpIIscIIfILpII (I <p<co) and sup II%'fILII5cIjfILII (1 !^p:5co). 

2. Trigonometric interpolation 

We start with a uniform lattice on T', characterized by the nodes 

2Ttr	2itr, 
x	(x[ .....x) =( -j s ri !^j(i = I.... . n),j ENO ), rEZ. 

Let
(	= lk € Z': -j -1/2 S k - m1 (2j +1) s j + 1/2 (i = I.... . n)} (m € Z',J € N0) 

and f€ C. Then the function lf defined by (0.1) is the unique solution of 
xr)=f(x),r€Q and (k)=Oifk, Q. 

Suppose additionally 

I(k)I<o.	 (2.1) 

Then we can rewrite 

Jjf(x) 
=

1(k)ei1)e_im(2i0c (j € N)	 (2.2) 
kc 

(cf. A. Zygmund [191).



Trigonometric Interpolation on the n-Torus	555 

Remark 6: Formula (2.2) shows the great similarity between Lagrange polanomials 
and \Vhittakers cardinal series. The latter one is defined as 

•	 2,tk ' sin( j!x, - kin)
(x € R") , f(v)	

S fl 

•	= .	JTr) 11 
i=1 (J_! - 

We have the identity 

J,'f(x)= 'S (F[x,Ff]Xx)e im(2j 1)x 
k 

where F, F-t are the Fourier transform and its inverse, respectively, and X i , denotes the 
characteristic function of Q, (cf. P.L. Butzer [3], W. Sickel [161). 

Remark 7: If we put A = {f € D,:	1f^(k)1 <co}, then B'2 C.- Aw C- B,,1(cf.

H. Triebel [171). 

In our investigations a crucial role is played by the following 

Lemma 1: Let I < p < . 
(i) There exists a constant c such that 

IVjI'lI :, c(1 + f )-1'P IIf I B II (J € 14 0 )	 ( 2.3)


holds for all f€ B'1' with ?(k) = 0, k  Qd'. 
(ii) There exists a constant c such that 

IV- YI'- II s c(1 +j) /P IIf i B n1'P (1€ N)	 (2.4)
p, i II 

holds for all! e B7P. 

Proof: First, note that J, is a projection, that means Jf = f for all f with 1(k) = 0, 
k € QI . Now we split 

f -,f = f- .9f+ J(Sf-f).	 (2.5)


To prove (2.4) we can use Proposition I and (2.3). So, it remains to prove (2.3). Let {cpj} 

	

be the system defined in (1.2). We put f,(x)	p,(k)I(k)ehIoJc (1€ N0 ). Let 2 :5 j :5 
2i. The properties of 4i guarantee J(Sf-f) = I,(S,f, -f,) in D. Applying (0.2), 
using the interpolation property of If, if(k) = 0 if k i QI and (k) = 0 if IkI > (3/2)211 
we find

Sf II ( % fi - i)I'-II	c(1 +j)	
k-; k	k	' '2j +l

(2.6) 
:5 c(1	 (	,S 

kE g	
' , 2J +1	) 

where c is independent of J, 1, and F. Next we pick out a sequence of meshes {M1} such that 

11 21rk\ k 
€	C M ft 2,tk 

i 	kEZn} (1 = t- 1,...), 

where (3/2)2' s M1 :5 c2 1 (c independent of I and t) holds. According to M1 we apply
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again (0.2). This leads to 

( k- (Sf	I 2tk \Ip\i/p 
c21"P IISf, h,1111 1 c2 l71P IIfj ILp II.	(2.7) •	-fi))	l 0 

Putting (2.7) into (2.6), summing up from t - 1 to o the desired inequality (2.3) follows U 

Remark 8: Using Remark 5 we can sharpen (2.4) a little bit. We have 
j rl/PIIf_JfILII -0 ifj - o	 (2.8)


for any f  B,7. In case n I this was observed first by K.I. Oskolkov [5]. 

Remark 9: In the one-dimensional case J. Prestin [7 - 10] has proved a result similar 
to (2.8), but with B,"(T1) replaced by the set of functions with bounded variation. 

As a consequence of Lemma I one obtains some estimates of the approximation error 
in II	IC II. 

Lemma 2: Let p < co and s >0. 
(i) For any f  B ' 'u A there holds 

II f -i f I C PI --> 0 asj -->	 (2.9) 

(ii) There exists a constant c such that 

sup (I +j)911f-JfICIj:1c If ' B 'II for all feB1 ,".	 (2.10) u	I jeN0

(iii) There exists a constant c such that 

sup (1 +j)s (Iog(1 +j))-fl I f - ju I C D 5 c II f I C5 fl for all 1€ C 5 = B	 (2.11)

jcN0 

Proof: (i) Let 1€ A,. Then (2.9) follows from (2.2) since 

1 (x ) - Jf(x)I S ImI>o keQ'I 

Let 1€ B,, 1 . n/p Then we use the decomposition 

1jf=f- Vjl,.1j(.'21f)'	 (2.12) 

with	defined in (1.7). From the embeddings B,'1' C—. B, 1 C—i. C (cf. H.-J. SchmeiBer 

and H. Triebel [141) and Remark S we know that 

IV-L'2 1 I C II —0asj-->.	 (2.13) 

Next we apply the Nikol'skij inequality(cf. H.-J:Schmeifler and H.Triebel [141) and (2.3). 
This yields 

II I fBh1/Ph1 I p1 II 
Using again Remark S we find 

lli('2f - f)ICII—*asi—o.	 (2.14) 

Now, (2.13) and (2.14) complete the proof of (2.9). 
(ii) We use the splitting stated in (2.12), Proposition 1,-and (2.3). This yields 

B n" H :1 CO +j)5fiBTh'P0 Il	i f I C 	ys1ICINcIIf-5,2fi p,1 II II	I p,co	II.
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For the last step we have used on the one hand the embedding	c	= C S and
AW 
on the other hand Proposition 3 (see Section 3). This proves (2.10). 

(iii) Since the first part of inequality (0.2) remains true if p = I (cf. A. Zygmund [191) 
we obtain 

Jf(x)I ( 1
7Ti) r	kf 

rCQ0	
(_J_ _ )njk; 
	

-
d


^ sup f(Xr)I  

:5 cIjfICII.	c(log(1 +j))1IfIClI. 

Using this with 1- Vjl, f instead of 1, the desired inequality follows from (2.12) as in (ii) U 

The main result of this paper is formulated in the next 

Theorem 1: Let I < p < o and s> n1p. 
(i) Let 0 < q 15 . Then 

Bpq = {fe C: 11(0)1	J)S-i/q11f JJfILII])	<} 
in the sense of equivalent quasi-norms. 

(ii) Let I < q <. Then 

Fjq = {î€ C: 11(0)1 
+	

I	 < co} 
I	II J=o 

in the sense of equivalent norms. 

Proof: (i) Comparing the above characterization of B,q with Proposition I it remains 
to prove that 

If(0)I
+ (	

j1 1)s-i/qflf	 S	 (2.15) 
J =0 

with c independent off. Let 0 < q < . Again we use (2.3) and Proposition 1. This leads to 

1 +f)5'9f- 1jflLII1' J =O

^	 + II1(f-Sf)ILID]'	 (2.16) 

^ c IfIBpqII' +1 +j)-I/(1 

We proceed with an estimate of the second term on the right-hand side of (2.16). Using 
11 (x) = >kCZzI pj(k)f(k)e' (1 E N0 ) we find 

I ; 
2t(s-.n/)2--t(	2"'P(Sf 

I r

a 

=o j2 -1	 I=t-1
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S
r(s-n/p)q 2(1.t)z/PIIflILII)m1n(1c)/ 

1 =0 t=0 (2.17) 

^ c	2I(s_n/P)min(1.)(
t=0 

^ c flf B	nmin(1,q) 
pg II 

since s> n/p and 

sup I(% f )iI L Il = syp II%(f '- 1)I(I , cOfiILII 

put p = 0). Note that Lf = 1(0). In view of this fact, Lemma 1 and (2.16), (2.17) the 
desired inequality (2.15) follows if q < . In case q = one has to modify the above con-
siderations in an obvious way. 

(ii) Using Proposition 2 the proof is reduced to establish the inequality 

11(0)1 + 11([(1 +j)5tf(v) -	 I CIIfF;q jI.	 (2.18) 

Step 1: In order to prove (2.18) we consider at first the case s > n. Because of Fq 

A, (cf. Remark 7) we can apply (2.2). This yields 

f 	- lj f(x) = f(x) - Sf(x) -	j
ImIkeZ2' 

where X i
m

 is the characteristic function of QmJ  With the help of Proposition I a proof of 
(2.18) is now reduced to a proof of

i 

D(	[o +j)S1	
(	

xn(k)P(k)ec)exm(2.'1]
q /q 

)	
S 

ImI'o kcl'1	
9 

In order to obtain (2.19) we make use of Lizorkins vector-valued Fourier-multiplier theo-
rem for cubes with sides parallel to the axis (cf. H.-J. SchmeiBer and H. Triebel [14]) and 
of

K	if 2 -1 ^j ^	- 2,2' s mi < 2', 

where 

KN1 = {x: ixI 52-N1 (i 
N,Nif K t	x: 1 .Yj I -5	(j = I.....n)}\{x: Ix j i s 2t-i-N (i = l,...,n)} (te N) 

I ND.NI \ for appropriate %, N N0 . Let	, ) be the characteristic function of K 
These yields

2t+1_2 Iq\t/q 
I(	2t5q	2	

(	 )	
L

II 

j=2 -1	ImI'o kcZ'
(2.20) 

2"' -2 q\ 
L 

/qI	It I	 ,Nj 2- j	x,(k)xK+1 ,k)1(k)e1k	
)	

J1 
1=0 2J ^lmI e2J II\to	j=2 -1	IkcZtl
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qi/qi 
^	 x(K;fvt,k)f(k)e	

)	
LJQ 

1=0	IItO	lkcZhi 

^ c2(i	 , C	
S 1 Ii	I 

1=0 

according to a so-called Lizorkin-type representation of FpSq (cf. 1-1.-i. Schmeil3er and H. 
Triebel [141). 

Step 2 :We remove the restriction S > n. Note, that B 5 =	Furthermore, we have 

rF i	-F5 L p0 , qo' p 1 , q 1 J& - p,q 

[L,(A, L(B)] =L([A,B]) 

[1q0(Aj ),1qj(Bj )] = Iq([Aj,Bj])

s =(1 - )s0 +g 
I -	+ with	P	P0	Pt 

I -	+ 
q	q0	c1

(2.21) 

(cf.Triebel [181). We shall use (2.21) with A =j *90 C, % = jSi C, and A = IqjAj ), B = Iq(Bj). 

Here C is the complex plane. Considering the linear operator R: Fp5q	Lp(1g(jS_i/)C)), 
Rf If - we know from the proof of (i) and from Step 2 that R is bounded if s > n/p 
and p = q or s > n and I < p, q < co . Hence, R is bounded as a mapping with respect to the in-
termediate spaces R: Fps, q - Lp(1q(jS_1/)C)) (1 < p,q < o; s > nip). That means, (2.18) 
is true also under these restrictions I 

Remark 10: The restriction s > n/p in Theorem I seems to be natural. If $ < nip, then 
unbounded functions are contained in B q and hence, Jf makes no sense in general. 

Remark 11: Parts of the assertions of Theorem 1 and of the Lemmas I and 2 are known 
if n = 1. We refer to J. Prestin [7,10] and K.I. Oskolkov [5]. Corresponding results in case 
of \Vhittakers cardinal series are obtained in Sickel [16]. 

We are also interested in a characterization of function spaces if p	. To this end

we can employ an inequality due to Leindler [3]. Let 0 < p < o • Then 

,'	2-1
If (X) - Sjf(x)I)1/L(Ti)H , cE2 (f,C(T t )),	 (2.22) 

I	j=21 

where c is independent of I and 1 E No. This implies 

2-1 
sup 2(1 '1101 2 -1	V(x) --Ijf(x)I)"hiC(Tt)H ^ (T1)fl	(2.23) 

le N O Ilk	j=21 

and
2*'-1 

sup251l J( 2 '	f(x) - 1j f(x )l C(T1) H ^ e ll 	 (2.24) 
Ic No	Ii	j=21 

if I :5 p	and s > I + I/p. Extending (2.24) to Iq norms one obtains a characterization of 
B , q(T1). 

Theorem 2: Let  s p < co, 0 < q 5 co ands > 1/min(l,q)+1/p. Then 

fit C(T'): I lfI CM) II
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2-1 

	

+(	
f(x) - JJf(X)I')'C(T))	< o4} 

1=0	I	j=2 

in the sense of equivalent quasi-norms. 

Remark 12: Assertions of this type with Jf replaced by S3 f may be found in H.-J. 
Schmei8er and W. Sickel [131. 

3. Approximation in Besov and Sobolev norms 

In several papers the approximation order of f- Jfis studied in stronger norms than II - I LI1 
(cf. R. Haverkamp [2], J. Prestin [7 - 10], S. ProBdorf and B. Silbermann [ii]). The results 
derived in the preceding section can be generalized in a convenient way. The first step in 
doing this is the following characterization of Besov spaces (cf. A. Pietsch [61). 

Proposition 3: Let I :5 p s co, 0 q0 , q1 s co, and t,s > 0. 
(i) We have 

B	= {fe B	VIB,qjII +([jS_1/oEj(f,Bptqj)]O)i/O 

< 
Bp-,-'
	P.	 I, = 

in the sense of equivalent quasi-norms. 
(ii) 111 < p <.co, then E(f, B,, qj) can be replaced by 11f - Sf IBp.q1 II in W. 

As a consequence of this proposition and Theorem I we obtain the following 

Theorem 3: Let 1< p < co, 0 < q0 , q1 ^ co t a 0 and s > 0. Let additionally s t > n/p. 
Then we have 

BJ,	= {fe B;,qj: II f l B qj H + ([(i ^J)"gO11f - ljflBpt.q II]o)0 < co} 

in the sense of equivalent quasi-norms. 

Proof: By Proposition 3 it is sufficient to prove 

11f 	+ (i j) s-1/q011f - 1)1 Bpq1II]4b0)10	c II f I Bps, ZII 

for some constant c, independent of f. Therefore, we use the splitting from (2.5). Again by 
applying Proposition 3 it suffices to consider the term J(S1 f - f). Let 2" s j <2v+1. Then 
(2.3) implies

iv•t U 
IIjf)1BJ,qjII	1tq1	1(k) i1(Sf-f)(k) eu'HL II 10	kcZ4' 

s c(1 +j )t II1 ( 1 f - f)I1II s c(l + j ) ' (11f - Sf I L II + II !- jfILII). 

This leads to 

(l 1)s-i1q011f -jfIB	
i1q0\tq0 

pq4liJ )
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I 	 I +i)5t(If -Si
! IL,I + IfyILII)]0)h190)	c II ! I B II p,q0 

since s + t > n/p ensures that Theorem I can be applied I 

Remark 13: As a consequence of embeddings for Besov-Triebel-Lizorkin spaces on 
the n-torus one obtains characterizations of B p

s
q via approximation by Lagrange inter-

	

polating polynomials in certain norms. For instance, by B,' 1 c-s. L C_s.	one obtains

Theorem 1 as an application of Theorem 3. Furthermore, by B 1 C_s. WPt C_. B,, 00 (t €N) 
one can replace B, q, in (3.1) by the Sobolev spaces W . This improves some results of S. 

PrdBdorf and B. Silbermann [11] and J. Prestin [7,10]. 
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Book review 

W. GREENBERG and J. POLEWCZAK (eds): Modern Mathematical Methods In Transport 
Theory (Operator Theory: Advances and Applications: Vol. 51). Base! - Boston - Berlin: Birk-' 
häuser Verlag 1991; 327 pp. 

Transport processes occur whenever particles move in a host medium, carrying mass, momen-
tum and energy from one point in the medium to another. The theory applies, in particular, to 
neutron transport in nuclear reactors and neutron scattering experiments and to photon trans-
port in planetary and stellar atmospheres. Linear transport theory, as a branch of applied 
mathematics, has really come of age in the last decade. It has lost innocence it once had, 
when folklore provided the common wisdom and nobody was afraid to interchange limit and 
integral. Now transport theory is serious business, and those who don't see the beauty of 
Hubert space fear to speak up, lest they be considered out of touch with reality. The series 
"Operator Theory: Advances and Applications" edited by Birkhäuser Verlag reflects from its 
very beginning in 1979 modern developments in transport theory. This can be demonstrated by 
the monographs "Spectral Methods in Linear Transport Theory" by M. C. Kaper, C. C. Lek-
kerkerker and J. Hejtmanek and "Boundary Value Problems in Abstract Kinetic Theory" by W. 
Greenberg, L. van der Mee and V. Protopescu which have been published as volumes 5 and 23, 
respectively, in this series. 

The Eleventh International Transport Theory Conference and Symposium in honour of the 
sixty-fifth birthday of Kenneth Case and the sixtieth birthday of Paul Zweifel was held in 
Blacksburg, Virginia, during May 22 - 26, 1989. The book which is dedicated to these two 
pioneers of transport theory consists of a selection of the invited papers delivered at the 
conference and symposium, and represents a cross section of the research currently being 
carried Out in the field of transport theory. The volume is divided into two sections. The 23 
Conference lectures are contributions of each author on his current research. The Symposium 
lectures are intended each to summarize an important aspect of transport theory, as well as to 
present timely new results of the author's research interest: 

C. Cercigutani: Case's Method and Linearized Kinetic Theory 
I. Cohberg and M. Kaashoek: The Wiener-Hopf Method for the Transport Equation: A 

Finite Dimensional Version. 
E. Larsen: Transport Acceleration Methods as Two-Level Multigrid Algorithms 
M. Z. Yang: Transport Theory: The View from China. 

The 23 conference lectures are contributions of each author on his current research. 
In the reviewer's oppinion the reader interested in transport theory will find the volume 

to be an instructive and readable account of the current state and tendencies in transport 
theory. 
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