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Problem 1. Using index notation, show that  
 

1)  c)ba(b)ca()cb(a   

2)  )ac(b)cb(a   
 
where c,b,a  are vectors. 
 
Problem 2. Suppose   and v  are twice continuously differentiable scalar and vector functions, 
respectively. Using index notation, show that 
 

1)    0v   

2)     2  
 
Problem 3. Determine which one of the following expressions makes no sense. Simplify the 
rest. 
 

1)  ijij δM  

2)  ii  

3)  qppqijji yxyx    

4)  iipipijk vuxC   

5)  ijijjjii    

 
Problem 4. Given the components of tensor A  in an orthogonal Cartesian frame [o; e1, e2, e3] as 
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1) Find the eigenvalues i  (i =1,2,3) (suppose 1 > 2 > 3) 

2) Find the corresponding principal directions (eigenvectors) 1, 2, 3  

3) Demonstrate that  1, 2, 3 are mutually orthogonal 

4) Find the invariants in terms of 1, 2, 3 (Principle Frame). 


