
Linear Algebra:  
Foundations to Frontiers

Slice	  and	  Dice	  
	  

²  Recognize,	  apply,	  verify,	  and	  make	  
connec7ons	  between	  proper7es	  of	  
vectors	  and	  their	  opera7ons	  
including	  geometric	  
interpreta7ons,	  orthogonality,	  
length,	  vector	  algebra,	  and	  
representa7ons	  as	  linear	  
combina7ons	  of	  unit	  basis	  vector.	  

	  

²  Develop	  and	  evaluate	  algorithms	  
for	  matrix	  and	  vector	  opera7ons.	  	  

	  

²  Make	  use	  of	  decomposi7on	  and	  
blocking	  methods	  as	  well	  as	  
recognize,	  develop	  and	  apply	  
special	  characteris7cs	  of	  matrix	  
including	  whether	  a	  matrix	  is	  
triangular,	  symmetric,	  diagonal,	  
and	  inver7ble.	  

	  
Transform	  	  and	  Solve	  

	  

²  Recognize,	  apply,	  and	  verify	  
proper7es	  of	  linear	  
transforma7ons,	  including	  their	  
connec7on	  to	  matrices	  and	  systems	  
of	  linear	  equa1ons.	  

	  

²  Determine	  solu7ons	  for	  systems	  of	  
equa7ons	  by	  applying	  a	  variety	  of	  
methods	  including	  Gaussian	  
elimina7on	  as	  well	  as	  various	  LU	  
and	  QR	  factoriza7on	  methods,	  and	  
compare	  and	  contrast	  the	  different	  
approaches.	  

	  

²  Find	  eigenvalues	  and	  eigenvectors	  
of	  a	  matrix.	  	  

	  
	  

Abstract	  
	  

²  Develop	  and	  evaluate	  a	  variety	  of	  
algorithms	  for	  determining	  the	  
solu7ons	  of	  systems.	  	  

	  

²  Understand	  and	  apply	  no1ons	  such	  
as	  range,	  null	  space,	  rank,	  and	  
isomorphism	  in	  the	  context	  of	  
vector	  spaces	  and	  subspaces.	  	  

²  Recognize,	  develop,	  and	  apply	  
various	  characteriza7ons	  of	  linear	  
independence.	  

	  

²  Create	  a	  small	  library	  of	  basic	  linear	  
algebra	  subrou7nes.	  

	  

You will learn to 


