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𝑚

𝑛

𝑚 = 𝑛

2 3 5
0 1 −1
0 0 1

2 0 0
3 1 0
−2 1 1

diagonal
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有名有姓的 Matrix 

• Diagonal Matrix

• Identity Matrix

• Zero Matrix 

2 0 0
0 1 0
0 0 2

1 0 0
0 1 0
0 0 1

Denoted by I (any size) 
or I𝑛

All non-diagonal 
elements are “0”.

I3 =

0 0 0
0 0 0

Denoted by 𝑂 (any size) 
or 𝑂𝑚×𝑛

𝑂2×3 =

Is I3 a diagonal matrix?  

Is 𝑂3×3 a diagonal matrix?  

YES

YES



Transpose

• If A is an mxn matrix, 𝐴𝑇 (transpose of A) is an nxm
matrix whose (i,j)-entry is the (j-i)-entry of A

𝐴 =
6 9
8 0
9 2

𝐴𝑇 =
6 8 9
9 0 2

(1,2)

(2,1)
(3,2)

(2,3)

Transpose

Column 變成 Row ; Row 變成 Column 



Transpose

• A and B are mxn matrices, and s is a scalar

• 𝐴𝑇 𝑇 = 𝐴

• 𝑠𝐴 𝑇 = 𝑠𝐴𝑇

• 𝐴 + 𝐵 𝑇 = 𝐴𝑇 + 𝐵𝑇

𝐴𝑇 = 𝐴Symmetric Matrix

This is a linear system ☺
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