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i i : il te this, o = 4 and grou :
lelism of the latter algorithm To illustrate this, suppose 1 group 51416 rot.set(7) = {(1,3),(2,5),(4,7),(6,8)}

the six subproblems into three rotation sets as follows:

- We can encode these operations in a pair of integer vectors top(l:n/ 2) and
bot'('l:n/Q). During a given round top(k) plays bot(k) , k = 1:n/2. The
pairings for the next round is obtained by updating top and bot as follows:

rot.set(1) = {(1,2),(3, 4)}
rot.set(2) = {(1,3),(2,4)}
rot.set(3) = {(1,4),(2,3)}

Note that all the rotations within each of the three rotation sets are “non- function: [new.top, new.bot] = music(top, bot, n)

conflicting.” That is, subproblems (1,2) and (3,4) can be carried out in m=n/2
parallel. Likewise the (1,3) and (2,4) subproblems can be executed in par- for k = 1:m
allel as can subproblems (1,4) and (2,3). In general, we say that ifk=1
new.top(l) =1
j (i1, 1), iz, G2), -+ iy dn) N = (n—1)n/2 else if k =2
new.top(k) = bot(1)
is a parallel ordering of the set {G,/)|1€i<j < n} if for s = lin -1 elseif k > 2

the rotation set rot.set(s) = { (irydr) T =1+ n(s —1)/2:ms/2 } consists new.top(k) = top(k — 1)

of nonconflicting rotations. This requires n to be even, which we assume end
throughout this section. (The odd n case can be handled by bordering ifk=m
A with a row and column of zeros and being careful when solving the new.bot(k) = top(k)
subproblems that involve these augmented Z€eros.) else

A good way to generate & parallel ordering is to visualize a chess tourna- new.bot(k) = bot(k + 1)
ment with n players in which everybody must play everybody else exactly end

once. In the n = 8 case this entails 7 “rounds.” During round one we have. end
the following four games:

Using music we obtain the following parallel order Jacobi procedure.
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rot.set(l) = {(1,2),(3,4),(5,6),(7,8)}

fAlgorithm 8.4.4 (Parallel Order Jacobi ) Given asymmetric A € R™*"
and a tolerance tol > 0, this algorithm overwrites A with VT AV where V

i.e., 1 plays 2, 3 plays 4, etc. To set up rounds 2 through 7, player 1 stj3 i
is orthogonal and off(VT AV) < tol|| A || . It is assumed that n is even.

put and players 2 through 8 embark on a merry-go-round:

TT2[3]5 Vi
et rot.set(2) = {(1,4),(2,6),(3,8), (57} eps = tol|| A ||
top = 1:2:n; bot = 2:2:n
while off(A) > eps
:i é 3 g rot.set(3) = {(1,6)1(4a8)1(2’7)1(3!5)} for set =1:n —1
for k= 1:n/2
| p = min(top(k), bot(K))
S AEIE rotset(d) = 1(18), (67, (4,5),2.3) = max(top(k) bot(K)
(c, s) = sym.schur2(A4,p,q)
E— A=J(p,q,0)"AJ(p,q,0)
TOt.Set(s) = {(1; 7)’ (51 8)5 (3} 6)a (21 4)} V= VJ(p’ EE 0)
71532 end
i [top, bot] = music(top, bot, n)
1178 rot.set(6) = {(1,5),(3,7), (2, 8), (4,6)} snd
51324 end




