
Math 613 
Homework #10 

 
1. (10pts) Convert to index notation:  a ꞏ b × c + (a ꞏ c) (a ꞏ b) = 3 |c|2   

2. (10pts) Simplify and write down the final result in vector notation: 

uj bk um δm k + bk cm un ck ε j m n = δ k l  am  δ l j ak  bm  
 

3. (20pts) Simplify the following expressions:  

  a) δ k n δ j k δ n j   (be careful with the final simplification step) 

b) ε j k m δ k n δ m j  

 

4. (15pts) Re-write using suffix notation, use the standard product rule, and convert the 

result back to vector notation:    U V  

 

5. (15pts) Use suffix notation to prove that     2       U U U  

 

6. (30pts) Calculate the “convective acceleration”   A U U for the “2D” ( 2 ) flow 

 2 2,y xU  (you don’t have to use suffix notation). Make separate plots of U and A 

 
Below is everything you need to know about suffix / index / Einstein notation (here A 
denotes a tensor of any rank, i.e. a vector, a matrix, rank-3 tensor, etc): 
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