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MATLAB ProgrammingMATLAB Programming

 Flow control
 if, for, while

 Function call
 Recursive programming
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sequential execution
One-by-one stepwise sequential execution

sequential execution

start

y p q
Statements:

Assignment: A = B*C-D
( )

statements
x = sort(x)

I/O function: plot(x,y)
: imread(X)

d

: imread(X)

Control statements
end -- if   statement

-- if   else    statement
f-- for statement

-- while statement
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IfIf

If statement

false
condition

false

tag = 0;
if tag

t t t

trueif ~ tag
tag = tag+1;

end statementsend
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If elseIf else

If  else  statement

false or 0
condition

false or 0

if t

t t t

true or 1

t t t

if ~ tag
tag = tag +1;

else statements statementselse
tag = tag –1;

end
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For loopp

for statement 
i =1

falseExample 
x=2; 10i for i=1:10

exit

statements

truefor  i  = 1:10
x = x*x;
d statementsend

i i+1

statements

i=i+1
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While loopWhile loop

while statement 

falseExample 
a<100 exit

t t t

truea=1;
b=2;

hil 100 statementswhile  a < 100 
a = a*b;

endend
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Break and returnBreak and return
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ExampleExample
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ExampleExample
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Comparison of return and breakComparison of return and break
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Function callFunction call
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AppendAppend

a=[1 2 3]’
A []A=[]
A=[A a];
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DeterminantDeterminant

>> A [1 2 3 4]>> A=[1 2;3 4]

A =A 

1     2
3     4

>> det(A)>> det(A)

ans =ans 

-2
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Problem statementProblem statement

 A denotes a square matrix
 Find the determinant of matrix A by Find the determinant of matrix A by 

recursive programming
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StrategyStrategy

 A is an NxN matrix
 N demotes the problem size N demotes the problem size
 problem reduction

 Decompose the determinant of matrix A to 
subtasks of determining determinants of N 
(N-1)x(N-1) sub-matrices if N > 2

 Directly calculate the determinant of matrix y
A if N <= 2
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Rule IRule I

 A is 2x2

aa 

2221

1211

aa
aa

A 









21122211

2221

)( aaaaADet 

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Flow chartFlow chart

L A b 2 b 2 i Let A be a 2-by-2 matrix
[m,n]=size(A)

2 &m==2 &
n==2

T

ans=A(1,1)*A(2,2)-A(1,2)*A(2,1)
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aaa






aaa
aaa

A 232221

131211



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










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aa
A

aa
A

aa
A

aaa

~~~ 222123212322

333231
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
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



















AA

aa
A

aa
A

aa
A

removingbyobtainediswhichofsubmatrixadenote~

,,
3231

13
3331

12
3332

11 



















Aji

AAij

matrix  ofcolumn th   theand rowth  the

removingby obtained iswhich ,ofsubmatrix  a denote
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n=3n 3
 A is 3x3
 Ex n=3

131211 aaa






232221 aaaA













)~det()~det()~det()( 121312121111

333231

AaAaAaADet

aaa









 Calculating the determinant of a 3-by-3 matrix is 
decomposed to subtasks of calculating determinants

)det()det()det()( 121312121111 aaaet

decomposed to subtasks of calculating determinants 
of 2-by-2 matrices  
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Rule IIRule II

 A is nxn and n > 2
n

)~det()1()( 11
1

1
ii

i

i AaADet 



1i


iA1

~
denotes a (n-1)x(n-1) sub-matrix of A. It is 
obtained by removing elements in the first row 
and the jth column of matrix A
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Recurrent relation for reduction  of 
problem sizeproblem size

 det(A) is decomposed to n sub-tasks 
E h l l t d t i t f ( 1) b Each calculates determinant of an (n-1)-by-
(n-1) matrix iA1

~

 The problem size is reduced from n to n-1

n

)~det()1()( 11
1

ii

n
i AaADet  

1i


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Tree of recursive calls

)det(A
rule II

)~det( 14AB )~det( 13AB 
)~det( 11AB  )~det( 12AB 11 )( 12

. .

)~det( 11BC  )~det( 12BC  )~det( 13BC 

.

.
.
.

rule I
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AppendAppend

a=[1 2 3]’
A []A=[]
A=[A a a];
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iA1
~matrix i1

B1=A(2:n,1:i-1)
B2=A(2:n,i+1:n)
B=[B1 B2]B=[B1 B2]
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Flow chartFlow chart
ans=0

m==2 &

function ans= mydet(A)

m 2 &
n==2

T

ans=A(1 1)*A(2 2)-A(1 2)*A(2 1)

for i=1:n

ans A(1,1) A(2,2) A(1,2) A(2,1) B=[A(2:n,1:i-1) A(2:n,i+1:n)]

i ( 1)^(i 1)*A(1 i)* d t(B)ai= (-1)^(i+1)*A(1,i)*mydet(B)
ans = ans +ai

軟體實作與計算實驗 27



MATLAB codesMATLAB codes
function ans=mydet(A)

0 [ ] i (A)ans=0;[m,n]=size(A);
if m==1

ans=A; return;ans=A; return;
end
if m==2

ans=A(1,1)*A(2,2)-A(1,2)*A(2,1); return;
else

f i 1for i=1:n
…
endend

end  
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function v=mydet(A)function v=mydet(A)
% Calculate determinant of A
n=size(A,1);v=0;
if n==2if n 2

v=A(1,1)*A(2,2)-A(1,2)*A(2,1);
return

end
v=0;
for i=1:n

B=get_submatrix(A,i);g _ ( )
det_B=mydet(B);
s=(-1)^(i+1);
v=v+s*A(1,i)*det_B;

end
return
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while-loopwhile loop

 Halting condition: a logical expression
 Loop body Loop body

while n>1

s=[mod(n 2) s];s=[mod(n,2) s];

n=(n-mod(n,2))/2;

endend
if n==1

s=[n s];
end
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while loopwhile-loop

while n>1

falsen >1
s=[mod(n,2) s];

n=(n-mod(n,2))/2;

statements

trueend

statementsBody statements are executed 
repeatedly until the halting condition
holds 
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dec2bindec2bin

function s=dec2bin(n)
% n: a positive integer
% s a ector for binar representation of n% s: a vector for binary representation of n

s=[];
while n>1

s=[mod(n,2) s];
n=(n-mod(n,2))/2;

endend
if n==1

s=[n s];
end

return
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