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TP Ty vnus wba constant number of bit vector steps, and line 6 requires

~

Osv(n). Therefore the loop of lines 1—6 is Ogy(n*/log n) and line 7 is of the
same complexity. [] -

EXERCISES

6.1

6.2

6.3

6.4

6.5

Show that the integers modulo form aring. That 1s, Z, is the ring ({0, 1, . . . ,
n—1},+, -, 0, 1), where a + p and a - b are ordinary addition and multiplica-
tion modulo ~.

Show that M, the set of n X n matrices with elements chosen from some ring
R, itself forms a ring.

Give an example to show that the product of matrices is not commutative, even
if the elements are chosen from a ring in which multiplication is commutative,

Use Strassen’s algorithm to compute the product

[1 2] [5 6}

3 4417 )

Another version of Strassen’s algorithm uses the following identities to help
compute the product of two 2 X 2 matrices.

S1= As; + Gy, My = 858 ty=my + m,
S = 81— ayy my = ay, by, L=t+my
S3 =y — ay M3 = Qjsby;

S4 = gy — 8, My == 8§38,

S5 = by = by Ms = 85185

56 = Doy — S5 Mg = S4byy

S7= by — by, M7 = A2pSg

Sg = 8¢ — byy
The elements of the product matrix are:

C11 = My + my,
C12 = tl "*‘ m5'+ mé,
Coy = Iy — my,

Show that these elements compute Eq. (6.1). Note that only 7 multiplica-
, tions and 15 additions have been used. :
\ .

+-We can get around the detail that NUM(a,) is the integer representing the reverse of
& by taking the “‘jth row” of B; to be the jth row from the bottom instead of the top as
v'.;W,:e have previously done.
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