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1) SVD practice with non-square matrices 
Consider the following matrices: 

  𝐀 =
𝟒 𝟑
𝟏 −𝟏
−𝟏 𝟏

   𝐁 = 𝟖𝟑𝟕/𝟕𝟏𝟐 𝟏𝟐𝟓/𝟐𝟔𝟕
𝟏𝟐𝟓/𝟐𝟔𝟕 𝟓𝟖𝟕/𝟕𝟏𝟐  

a) Determine the rank of each matrix.  Compute (by hand) the SVD for each matrix and 
check the MATLAB answer. 
b) Explain the geometric properties (sketch ellipsoids, etc.) of the linear equation y=Ax 
where x and y have the appropriate dimensions, in terms of the singular values and the 
singular vectors (defined by the unitary matrices U and V). 
c) repeat part b) for the linear equation y=Bx. 
d) Use the SVD to compute the pseudo-inverse of A and B. 
 

2) SVD for real matrix 
Consider the linear equation: y=Ax (Z) 
where the real matrix A is given by 

  𝐀 =
𝟏 𝟑 𝟕
𝟏 𝟑 𝟕
𝟏 𝟏 𝟏

  

a) Carry out the singular value decomposition (SVD) of A using the MATLAB software of 
the form 
 A=USVT  (Y) 
and state the numerical values of the matrices in Eq. (Y).  Provide a brief geometrical 
description, including a rough 3-D sketch, of the transformation defined by Eq (Z). 
Also, find the SVD of A-1 without explicitly computing it. 
b) Let ui and vi,  i = 1,2,3, denote the column vectors of the matrices U and V, respectively, in 
Eq. (Y).  Suppose that  
 x=v1+2v2+3v3 
then find y using the singular values fo A and the vectors ui.  Next suppose that  
 y=u1+u2+3u3 
then find x using the singular values of A and the vectors vi 
 
 


