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1. @#

• MATLAB Zmnopq
– re5IJ.>5sIJQ.*+,-C8tuv

• wwxwjyz{|}~Y

• MATLAB Z��yz��y��
– ��yz��y|”m��” --- EFGH5IJt���
H����.$We��g�Ya

– C, JAVAQe�Xg�����7��C8.��6�
�Z��a

– /��5��yz��ye��gZWXj�a�$.
HP  ¡a

• UUVWXY.ZMATLAB.[\]^._`a

• -6#$5b$.cdef0ghijkla

• http://www.math.siu.edu/matlab/tutorials.html



2. Command Window

• MATLAB t¢£¤YeZ5¥¦�.
dock e§YMATLAB.�¨©�t ª«¬
.­®¯�VF�°F¤±²³�a

• ¢£¤YBcommand windowV´wxwj
command�µ¶�|·I¸`a

• “>>”.¹ecommandt$Wa

• Help º»¼½j!"|¾»±Ya

• ¿-tÀÁUB|VÂYa

• ¿-ÃZÄÅVÆw�5ÄÅÇ-Å5_º»

jYÈÉÊÅËÌa�ÍªÅ.ÎÊÅB;
ÊÅZÏÐ´±YaÊÅZ¤XgÑ%Ê
Åa

• MATLAB.ÒÓZ !!"#$%&



!!"'"(")"*"+
'"(
,
!!"-./"("'%/01%234
-./"(
56757)
!!"'"*"-./
8/'"(
,6757)

>> format long

>> fun

fun =

0.70710678118655

>> format short

>> fun

fun =

0.7071



3. -ABC8$D, help

• Ô-5·-5&Õ-|À)¸`

• ;ÊÅ i |Ö-�×a

• % .¹Z©Ø�GVÙ'´±Ya

!!"-./"("'%/01%234""9"()2':;&0+4<"1%(,6)3=
-./"(
56757)

>> xint = 10

xint =

10

>> xreal = 10.01

xreal =

10.0100

>> xcomplex = i + xreal

xcomplex =

10.0100 + 1.0000i



>> realmin, realmax

ans =

2.2251e-308

ans =

1.7977e+308

C8$D

• Ú8Û+

• Ü8: -

• Ý8: Þ

• ß8: /   w/Z à

• ¤XgÑ%ÊÅ�UUVZ5áÅ.âãäÞBà

åZæ%tÀçg�YUBeSTè�

>> a = (2/3+1)Þ4

a =

6.6667



>> ld = 2à3; rd = 2/3

ld =

1.5000

rd =

0.6667

(à,  / ZEFGH5IJ.C8eéê´±Ya¹W�

• XÂÝ

>> a = 2.5^3

a =

15.6250

• help

>> help inv
INV    Matrix inverse.

INV(X) is the inverse of the square matrix X. A warning
message is printed if X is badly scaled or nearly
singular.

See also SLASH, PINV, COND, CONDEST,
LSQNONNEG, LSCOV.

Overloaded methods

    help sym/inv.m



• Command |2IËäew/|YBÂZ5
… VI.ð¹t�jña

>> x = sin(1) - sin(2) + sin(3) - sin(4) …

+ sin(5) - sin(6) + sin(7) - sin(8) …

+ sin(9) - sin(10)

x =

0.7744

• ëìtprint�j�BÂ.commandíZ ;

• ëìtprint¤YBÂZ , w/Zîï

>> u = 2 + 3, v=u+6; v+1 % v=11

u =

5

ans =

12



4. EFGHBIJ

• ó�I�EFGH

>> a = [1 2 3] % or5a=[1, 2, 3]

a =

1 2 3

• ò�J�EFGH

>> b = [1;1;2]

b =

1

1

2



• Ìô5(õ; a=[1 2 3], b=[1; 1; 2]

>> b.’Þb, aÞb % b’ = b.&Õö÷(õ

ans =

6

ans =

9

• #Õ[B.ô

>> a.Þa

ans =

1  4  9

• #Õ[B.XÂÝ

>> a.^2

ans =

1  4  9



• EFGH.ø´ùa=[1 2 3], b=[1; 1; 2]

>> length(a), length(b)

ans =

3

ans =

3

• Euclid norm

>> a = [1 2 3]; normOFa = norm(a)

normOFa =

3.7417

>> sqrt(aÞa.’)

ans =

3.7417

>> unitVector = a / normOFa

unitVector =

0.2673  0.5345  0.8018



• IJ
>> A = [1 2 4;5 7 8]

A =

1 2 4

5 7 8

• IJ.ú¨�

>> size(A)

ans =

2   3

• IJM
>> A = [1 2; 3 4]; det(A) %=1Þ4 - 2Þ3

ans =

-2

>> det(A.’) %=det(A)

ans =

-2



• rûjIJ
>> n=4; N = -2:n

N =

-2 1 0 1 2 3 4

>> zeroVector=zeros(1,n)

zeroVector =

0 0 0 0

>> vectorOfOnes=ones(1,5)

vectorOfOnes =

1 1 1 1 1

>> matrixOfOnes=ones(3,4)

vectorOfOnes =

1 1 1 1

1 1 1 1

1 1 1 1



• �×IJ

>> idMatrix=eye(3,3)

idMatrix =

1 0 0

0 1 0

0 0 1

• ^üIJ� : Z¤Xg.Iw/ZJtý¤�

>> D=idMatrix([3 1],:) % idMatrix.È,ÉI

D =

0 0 1

1 0 0

• IJ.C8
>> A=[1 2; 3 4]; B=ones(2,2); C=AÞB+3ÞB

C =

 6    6

10 10

>> D1=CÞ[2;3], D2=[2, 1]ÞA

D1 =

30

50

D2 =

5  8



• #Õ[B.º~85ÿ�85XÂÝ

>> A=[1 2; 3 4];B=2*ones(2,2);C=A.ÞB

C =

2  4

6  8

>> A2=C./B, C2=C.^B

A2 =

1  2

3  4

C2 =

  4  16

36  64

• þ%IJ

>> d=[1 3 5]; D=diag(b)

D =

1  0  0

0  3  0

0  0  5

>> d1 = diag(D)

d1 =

1

3

5



5. *+KLMNÛ A x = b

>> A=[3 1; 2 4]; b=[8; 3]; x=A\b

x =

 2.9000

-0.7000

>> r=b-AÞx

r =

 1.0e-15Þ

 0.8882

-0.4441

• LUü)(A=LU, L:�È%5UÛäÈ%�

>> A=[3 1; 2 4]; [L, U] =lu(A)

L =

1.0000           0

0.6667  1.0000

U =

3.0000  1.0000

         0  3.3333

>> B=LÞU

B =

 3   1

 2   4



• sIJ

>> A = [3 1; 2 5]; B = inv(A)

B =

 0.3846  -0.0769

-0.1538   0.2308

>> C = AÞB

C =

 1.0000            0

-0.0000   1.0000

• IJ.!"¿+
>> A = [3 1;2 5]; C=[A eye(2,2) [1; 2]]

C =  3  1  1  0  1

        2  5  0  1  2

>> [F pivot] = rref(C)

F =  1.0000            0   0.3846  -0.0769  0.2308

                 0  1.0000  -0.1538   0.2308  0.3077

pivot = 1  2

>> F(:,[3 4]))ÞC

ans =  1.0000           0   0.3846  -0.0769  0.2308

                    0  1.0000  -0.1538   0.2308  0.3077



>> A = [2 1;2 1]; C=[A eye(2,2) [1; 2]]

C = 2  1  1  0  1

       2  1  0  1  2

>> [F pivot] = rref(C)

F = 1.0000  0.5000            0   0.5000   1.0000

                0           0  1.0000  -1.0000  -1.0000

pivot = 1  3

>> F(:,[3 4]))ÞC

ans =  1.0000  0.5000           0   0.5000   1.0000

                    0           0  1.0000  -1.0000  -1.0000

6. OPABOPEFGH

>> A = [2 1;1 2];

>> [P, D] = eig(A)

P =   0.7071  0.7071

        -0.7071  0.7071

D =  1    0

        0    3

(D .þ%|OPA, P.J|OPEFGH�



>> lambda_1 = D(1,1); %OPA

>> p_1 = P(:,1); %OPEFGH

>> Ap_1 = AÞp_1, lambda_1 Þp_1

Ap_1 =  0.7071

            -0.7071

ans =  0.7071

          -0.7071

>> norm(AÞP(:,2) - D(2,2)ÞP(:,2))

ans = 0.0000

>> P.’ Þ P

ans = 1.0000  -0.0000

         -0.0000   1.0000

(AÛþ#IJ ===>OPAZ·-5PZ*$IJ�

>> P.’ Þ A Þ P % = D

ans = 1.0000  -0.0000

          0.0000   3.0000

(A.þ%%�



7. Graphics

• ´wxwj%?&graphics, È?&graphics

./0.'-|(v´±g�Ya

• !8·).¸'%Qe*+eP)a

• UUVZ5��j,t§-Ya

>> x=0.01Þ[-100:100]; plot(x,x.^3)



• È?&Graphics

• z = xÞy^2, 0 <= x, y <=1.

>> x=0.01Þ[0:100]; y=x; z=x.’Þy.^2;

>> surf(x,y,z)



8. ToolboxQ

• Optimization Toolbox --- *+!¥<=
Q.)>t��a

• Symbolic Math Toolbox --- 1?M.C
8Qtú@ÍGa

• 3.A.Toolbox�PB�. Ë� ¡a

http://www.cybernet.co.jp/matlab/

• MATLAB VCW´±/ free software |
1\§Ya

9. Programming .R.ST

• C, Java t.çg�±²/0e
programming VÂYa

• 1251¼j'-|)T´±g�Y.V5
3±»tP45)¤YB³�a

• P)j'-|1-§Ya6B78.
'-ZIJt¿-B�g�Ya

chol, rand, sort, max, min, sum, …

• 9jEFGH5IJt��e:;Ya



• ðDZ��tEeFGeüº�H¤�
program tI�UBa

• n�%¤YeZ5MATLAB .IJ+J'

-tKÀ�g5����!87��!8t
Ü»¤UBa10~100LL��\jYUB|

MNe¢ÂYa

• /��53.³ÁjbOZºj�PQR5º
�5STURa


