
5.8.4 Let V be a vector space with norm .⋅  
 
5.8.4.a  Prove that for all  and Vv∈ ,Vw∈  
  .wvwv −≤−  
Proof of exercise 5.8.4.a: 

wwvwwvv +−≤+−= ⇒ wvwv −≤−   by the triangle inequality for 
norms. 

vvwvvww +−≤+−= ⇒ wvvwvw −=−≤−  by the triangle 
inequality and homogeneity property of norms.  

 Therefore, wvvwwvwv −≤−−=− },max{ .  Q.E.D. 
 
5.8.4.b  Suppose that  in V.  Prove that vvn → .vvn →  
Proof of exercise 5.8.4.b: 
 Suppose that vv  in V.  Then n → .,)(0 εεε <−≥∀∋∈∃>∀ vvNnN nN  

From 5.8.4.a, we have:  .vvvv nn −≤−   Thus, we have that 0>∀ε  

N∈∃ )(εN ,Nn ≥∀∋ .ε<−≤− vvvv nn   Therefore, vvn →  as .∞→n   
Q.E.D. 


