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2.2
4.1
1 ones 1 0 zeros
0 1 0
eye n 1
!
ones(n) nxn 1
ones(mn, ..., p) mx nx .- xp 1
ones(size(A)) A 1
zer os(n) nxn O
zeros(mn, ..., p) mxn-xp 0
zeros(size(A)) A 0
eye(n) N a6
eye(m, n) mx n eye
eye(size(A)) A
41

OneMatrix = ones(3,4,2)
ZeroMatrix = zeros(size(OneMatrix))

Identity = eye(2)
Identity23 = eye(2,3)
Identity32 = eye(3,2)
OneMatrix(:,:,1) =
1 1 1 1
1 1 1 1
1 1 1 1
OneMatrix(:,:,2) =
1 1 1 1
1 1 1 1
1 1 1 1

ZeroMatrix(:,:,1) =
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0 0 0 0
0 0 0 0
0 0 0 0
ZeroMatrix(:,:,2) =
0 0 0 0
0 0 0 0
0 0 0 0
Identity =
1 0
0 1
Identity23 =
1 0 0
0 1 0
Identity32 =
1 0
0 1
0 0
rand
1 MATLAB randn
rand 1
rand + krand
rand(n) nx n 0 1
rand(mn, ..., p) mx nNx ---x p 0 1
rand
randn(n) nx n
randn(mn, ..., p) mx nNx ---x p
MATLAB 5
[2 %31 2 59 1492 ] (449
MATLAB 4
rand(‘state’) 5
rand(‘state’, s) s
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MATLAB 5

rand( ‘st ate’, 0)

rand(‘state’, j) j j
rand(‘state’, cl ock ( 15)

sum( 100=*cl ock))

rand(‘seed’, arg) MATLAB 4

randn(‘state’)

randn(‘state’, arg) arg rand

[ 4.2
3 (35 )

astate = rand(’state’); astate(1:5), Random = rand(2,3)
ans = ’
0.6923
0.1646
0.5676
0.3609
0.8557
Random =
0.4565 0.8214 0.6154
0.0185 0.4447 0.7919

(b) MATLAB

clock
rand(’state’,sum(100*clock)); R = rand(’state’); R(1:5)
ans =
0.8010
0.4701
0.5052
0.0707
0.4643

cl ock 25

MATLAB A mxn X
n 35 di ag

()

di ag( A) A
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di ag(x) n X
0
di ag( A, k) A k k=0
k<0 k k>0 k
di ag(x, k) (n+abs(k))x (n+abs(k)) k
X k
[ | 4.3
1 2 3 4
5 6 7 8
A= 3 10 1 1 x=(=5 —10 —15)
13 14 15 16

@ di ag_el enent =di ag( A)

diag_element =
1
6
11
16

(b) Di ag_mat ri x=di ag(di ag(A))

Diag _matrix =

1 0 0 0
0 6 0 0
0 0] 11 0
0 0 0 16

(c) Dmat r i xx=di ag( x) Dmat ri xx=di ag(x’)

Dmatrixx =
-5 0 0
(] -10 0
0 0 -15
(d) super Di agEl enent =di ag(A, 2)

superDiagElement =
3
8

(e) NewMat ri x=di ag(di ag(A, 2))
NewMatrix =

3 0

0 8

di ag(A, 2)
(f) Super Di agonal Matri x =diag(diag(A, 2), 2)
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SuperDiagonalMatrix =

0 0 3 0

0 0 0 8

0 0 0 0

0 0 0 0

A 2 2 4x 4
|
MATLAB triu tril
()
triu(A A
A
triu(A k) A k
A triu(A 0) triu(A
tril (A) A
A
tril (A k) A k
A k
tril (A 0) tril (A
A
A=triu(A) + tril (A) - diag(diag(A))
A triu(A 1) A tril (A
1) A
A=triu(A, 1) + tril(A,1) + diag(diag(A))
( Gauss-Seidel, Jacobi Successive Over

Relaxation(SOR))

[} 4.4
9 8 7 6
B=< 1 30 7)
-4 7 1 9
(@ Upper Tri angul ar =triu(B)
UpperTriangular =
9 8 7 6
0 3 0 7
0 0 1 9

(b) Lower Tri angul ar =tril (BL)

LowerTriangular =
o 0 0 0
1 0 0 0

-4 7 0 0
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] 4.5
@ 4.1 OneMatrix B=reshape(OneMatri g,
8)
B =
1 1 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1 1

(b) B C=zeros(3,8)
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D = cat (3, B, C)

D(:,:,1) =
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1
D(:,:,2) =
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
(©) D cat (3,C B)
flipdim(D,3)
ans(:,:,1) =
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
ans(:,:,2) =
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
(d) permute shiftdim

size(shiftdim(D,2))

ans =
2 3 8

size(permute(D,[2 1 3]))

ans =
8 3 2
MATLAB MATLAB
2.2 43
| |

4.6
a1 2) B=(3 %) x=0 100 y=() z=13 14)

=3 4 7 8 12

@ X 1x 4

xnew=(9 10 0 ©5)
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(i) xnew = x; xnew(3) = 0; xnew(4) = 15;

(ii) xnew = [x 0 15];
(iii) temp = [0 15]; xnew = [x temp];

(b) A
(i) Anewl = [A; z];
(ii) Anewl = [A; [13 14]];
Anewl =

1 2

3 4

13 14

Anew2 = [A; x; z; [0 0]]

Anew2 =
1 2
3 4
9 10
13 14
0 0
A y
Anew3=[ A vy] Anew3=[ A [11; 12]]
Anew3 =
1 2 11
4 12
ABvert=[A; B] ABhori z=[ A B]
ABvert =
1 2
3 4
5 6
7 8
ABhoriz =
1 2 5 6
3 4 7 8
ABvert
A B

r epmat

ABhoriz
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4.7
@ repmat ([1 O0; 0 1], 3, 3)
ans =
1 0 1 0 1 0
0 1 0 1 0 1
1 0 1 0 1 0
0 1 0 1 o 1
1 0 1 0 1 0
0 1 0 1 0 1
(b) 3.2 repmat ([1 0], 1,5)
ans =
1 0 1 0 1 0 1 0 1 0
(©) repmat (42, [ 22])
ans =
42 42
42 42
|
MATLAB A=[]
0x 1x 0 31 i senmpty
4.8
1-2-0-0-2 zeros(1,2,0,0,2)
ans =

Empty array: 1-by-2-by-0-by-0-by-2

Zer os

rowvect = zeros(1,0)

rowvect
Empty matrix: 1-by-0

colvect = zeros(0,1)

colvect
Empty matrix: O-by-1

size(rowvect), size(colvect)



A =11
A =
I8
whos
Name Size Bytes
A 0x0 0
colvect 0x1 0
rowvect 1x0 -0

Class

double array
double array
double array

Grand total is 0 elements using O bytes

squeeze( A)
sum E)

pr od( E)
max( E)

m n( E)

m m +— O

4.3

MATLAB Cr

()
ik i 1
i>k MATLAB

j=0

€] vect =2:7
vect

3 4 5 6

squeeze

i+l i+2, ...

[l ik

i, i+, i+2], ...

vect=2:7.7 MATLAB

38
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(b) vect2=6: 1:1
vect2 =

6 5 4 3 2 1
() real Vect=1.2: 0.8: 3.2
realVect =

1.2000 0.4000 -0.4000 -1.2000 -2.0000 -2.8000

2.8
(d) real Vect 2=0: pi / 4: pi
realVect2 =
0 0.7854 1.5708 2.3562 3.1416

(€)

Mat 1=[2:4 0.1:1:2.1; 1:6]

Matl =
2.0000 3.0000 4.0000 0.1000 1.1000 2.1000
1.0000 2.0000 3.0000 4.0000 5.0000 6.0000

®) sine

a=0.0; b=2%pi; n = 11; x = (a:(b-a)/(n-1):b)’*;

y = sin(x); Ftable = [x y]
Ftable =
0 0
.6283 0.5878
2566 0.9511
.8850 0.9511
.5133 0.5878
.1416 0.0000

.7699  -0.5878
.3982 -0.9511
.0265 -0.9511
.6549 -0.5878
.2832  -0.0000

DO O WWNhRRO

()

| i nspace(a, b) [a, b] 100 100

| i nspace(a, b, n) [a, b] n
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C / D D C C
C 41
end A 4% 3x 2
A(end, 2, 1) a,, A(end, end, end) a,,
A 41

hel p col on

[ 4.10
Ftable 4.8(f)
€) Submatri x=Ft abl e(2: 4, :)
Submatrix =

0.6283 0.5878
1.2566 0.9511
1.8850 0.9511

Ftable 2 4
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MATLAB 5
(b) ix jx k 3x 3x 3
A(end 2: end , end2: end , end2: end )
© 3.8
Ftable 2 0
Sel ect ed=Ft abl e(Ftable(:, 2) >0 ,: )
Selected =

0.6283 0.5878
1.2566 0.9511
1.8850 0.9511
2.5133 0.5878
3.1416 0.0000

hel p 1i st
4.4 MATLAB
4.1 1
MATLAB (Hilbert)
h=1(i+ 1)
hi | b(n) nx n
i nvhil b(n) nx n
411
H=hi I b(3) Hinv=invhilb(3) MATLAB
H =
1.0000 0.5000 0.3333
0.5000 0.3333 0.2500
0.3333 0.2500 0.2000
Hinv

9 -36 30
-36 192 -180
30 -180 180

(Toeplitz)

toeplitz(k,r) k 1

L]

]
H
7.6
|
1
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toeplitz(c) c

] 4.12
x=[1 2 3 4] y=[9 8 7 6]

Toepmatrixl = toeplitz(x,y), Toepmatrix2 = toeplitz(y,x)

Column wins diagonal conflict.

Toepmatrixl =
1 8 7 6
2 1 8 7
3 2 1 8
4 3 2 1

Column wins diagonal conflict.

Toepmatrix2 =
9 2 3 4
8 9 2 3
7 8 9 2
6 7 8 9
gal lery hel p gallery

hel p private/family

44 MATLAB
conpan(p) P
10.1
gal I ery(n) nx n
n=5 n=3
gallery famly family 4-1
hadamar d( k) n=2¢ Hadamard
Hadamard
hankel ( x) X Hankel
h=x.,. 1 X
hankel (x, y) nx n Hakd 1 X
magi c( n) nx n
pascal (n) nx n Pascal

Pascal

n=3
n=5
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pascal (n, k) =1 Cholesky Pascal
MATLAB Cholesky
k=2 pascal (n,1)
rosser Rossr , 8x 8
vander ( x) 2 X Vandermonde
i,i:xlnJ n X
wi | ki nson(n) mx n  Wilkinson
4.13
mx n 1
3x 3 magi c( 3)
ans =
8 1 6
3 5 7

4 9 2

4.14
Householder hel p private/ house
Househol der H

x = [2; 5; 3];
[V, BETA] = gallery(’house’,x);
H = eye(3,3) - BETA*V*V’

H =

-0.3244 -0.8111 -0.4867

-0.8111 0.5033 -0.2980

-0.4867 -0.2980 0.8212

4-1 gallery
4-1 gallery

circul 1
dorr
house Householder
i nvhess Hessenberg
j or dbl ock Jordan
poi sson Poisson
vander Vandermonde

wi | k Wilkinson
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