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mx 3 m

4 16x m
] 9.1
A=eye(1000);

1000x 1000 8 Mb
B=speye(1000);

1000x 3
16Kb 1000x 1000

MATLAB
[ 9.2

2000

MATLAB

9.2

MATLAB sparse

sparse(A)

sparse(m n) mx n

MATLAB

MATLAB
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full

u 9.3

€Y 5x 5
A=eye(5)

A B
sparse (A)

o]
n

(1,1)
(2,2)
(3,3
(4,4)
(5,5)

(b) MATLAB

ind1 [123342]
ind2 [1 2145 3]
number = [0 1 2 30

L N N )

é];

Smatri x=spar se(i ndl, i nd2, nunber)

Smatrix =
(3,1) 2



China=pupecom

— :
(2,2) 1
(2,3) 5
(3,4) 3
Ful I matrix=full (Smatri x)
Fullmatrix =
0 0 0 0 0
0 1 5 0 0
2 0 0 3 0
0 0 0 0 0
indl ind2
whos
Name Size = Bytes Class
A 5x5 200 double array
B 5x5 84 sparse array
Fullmatrix 4x5 160 double array
Smatrix 4x5 96 sparse array
ind1 1x6 48 double array
ind2 1x6 48 double array
number 1x6 . 48 double array
Grand total is 74 elements using 684 bytes
(©) find
Smatrix (b)

[ind1,ind2,number] = find(Smatrix);
Smaller = sparse(indl,ind2,number)

Smaller =
(3,1)
(2,2)
2,3)
3,4

W o =N

(b)

Fullsmall = full(Smaller)

Fullsmall
0 0 0
0 1
2 0 0 3

[¢)]
S ©



MATLAB 5

9.3

MATLAB

eye

. [A B] A

u 9.4

B

China=pupecom
]

size

speye
di ag

A = eye(5); B = sparse(A); h = [1;2;0;4;5];

5x 5
(8 C=5+B
C =
(1,1) 5
(3,3 5
(4,4) 5
(5,5) 5
(b) D=A+B
D =
2 0 0 0
0 2 0 0
0 0 2 0
0 0 0 2
0 0 0 0
(c) x=B\' h
x =
1
2
0
4
5

NOOOCC
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A = sparse(diag(ones(5,1),1)) + sparse(diag(ones(5,1),-1));

Bi g=kron(A, A)
Big Kronecker A

whos i ssparse
Big spy(Big) 9-1

0o 5 10 15 20 25 30 35
nz =100
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Big
| |
9.4
MATLAB
speye(A) sparse(eye(A))




China=pupecom

L]

0100
1 0 00
A= 0100
0010
Randomespr andn( A)
Random =
(2,1) -0.4326
(1,2) -1.6656
3,2) 0.1253
(4,3 0.2877
(b) (a A
B=sprandsynm( A)
B =
(2,1) -1.1465
(1,2) -1.1465
(3,2) 1.1909
(2,3) 1.1909
(4,3) 1.1892
(3,4) 1.1892
A
spdiags
p
p A
d<0
d=0
d>0

[ B, d] =spdi ags(A)

spdi ags(A, d)
spdi ags(B, d,
A=spdi ags( B,

11.4

9.5

LU

A)
d, m n)

spdi ags

min(mx n)x p

d= 1

mx
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MATLAB

col mmd( A)
synmmrd( A)

synr cn( A)
col perm( A)

randper m( n)
dnper n( A)

4

i=1[1234]; aa =
P = sparse(i,perm,aa)

perm=randperm(4)

perm =
4 1 3
P=
(2,1) 1
(3,3) 1
(1,4) 1
A
7 43 4
52 4 2
A=1s5 6 3 1
8§ 11 2

China=pupcom
_—

93 hel p
hel pdesk

A Cuthill-McKee A

LU

A

A
Tu(AC, 1) A
Cholesky cha (Aj, j))

1 2 - n

Dulmage-Mendel sohn hel p dmperm

ones(1,4); perm = randperm(4)

RowChange = P*A, ColChange = AxP

RowChange
5

N S e )
W= h W

5
8
7

BN R
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ColChange =
4 4 7 3
2 2 5 4
1 6 5 3
2 1 8 1
]
hel pdesk

94

norm(full (A))
MATLAB
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MATLAB 5
[nrmnit]= nrm nit
nor mest (A)
condest ( A) A 1-
[c,v]= A 1- (o \%
condest (A, tr) AVII=(IAL- [IvID/c tr tr=1

tr= 1 c/rcond(A)

n 9.8

Sprs = speye(4); Sprs(4,1) = 19; Sprs(3,2) = 4;
normA pprox=normest(Sprs)

normApprox =
19.0525

theNorm=norm(full (Sprs))

theNorm =
19.0525
di f f erence=t heNor m nor mAppr ox
difference =
8.5577e-09
nor mest
norm 7.6
etree f
etreepl ot f; Cholesky i 1
f=0
i f fi=0 i
etree(A) A f hel p
etree
etreepl ot (A) f
treepl ot (p,c,d) p c d
etreepl ot
treel ayout treepl ot

] 9.9
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1
000500

0 050

1

1 05 000

1 0

0
0

1
5

1 0 05

00

/

1

0

1
\1 0010005

btree=etree(B)

btree

Cholesky

(5.2)

spy(chol (B))

9-2

Cholesky

nz=25

9-2 Cholesky

0.9

0.8

07

06

L s .
0.2 03 04

0.1

0.8r

08r

071

0.6

051

04f

031

0.2r

01F

=5

05
height

9-3
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6 7 7 8

etreepl ot (B) 9-3
gpl ot
(4,8) 1

gpl ot (A, K) A ai,j) O
2 A nx

gpl ot (A K, str) str

13-1
[ X, Al =unmesh( E) E Laplace
| 9.10
K A

0 1 0110100
1 02 0001000
1.3 09 0001001
K=]2 0 A=]10 0 0 0 0 01
2 19 0 00 0011
3 2 000 O0O0O0T1
4 1 0 00 0 O0O0OTO
A gpl ot (A, K) 9-4

nx

A

China=pupecom
_—

nx 2 n
n 4 8
ki ki K nx
str
X
0,1 4, 1)




	第9 章稀疏矩阵
	9.1 矩阵为什么稀疏
	9.2 创建和转换稀疏矩阵
	9.3 稀疏矩阵运算
	9.4 稀疏矩阵的特例
	9.5 系数阵为稀疏矩阵的线性方程组


