
 

today Some computations

Examplei Let 5 a b c d
Thepower set PCs is a vector space withordered basis S
That is a b c Ed is a basis for PCs
but we identify this subset of PCs with S

what is b a s
C Fz the column vector representation

of b c with respect to this ordered basis
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Examplei
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tobe a Represent each non zeromap of j X Cj X
as a matrix with respect to the standard bases for



I p f
j X and Cja X Recall the standard basis for Cia is Xi

b Find bases for each 3 X Bj X

Key tool Gaussian elimination

Solution

a X CD 23,133 47 k's62,3433
X 1,2 2,33 2,4T 3,4

Let us denote the matrix representation of dj
with respect to the givenorderings of theXi by Jj
see lecture 21

Let denote the itb entry of Xi

By definition dj is the matrix whose itbcolumn
is Oj odi i i

Remember for OE k
Jj of o sum of all f D dimensional faces of d

f Crais Ilock33 11042,431416434311

I 3 1 31 I 3



Kitty I 23 1331,4112 434 43314

i L

of lock 3,431

2,33112,4 13,433 1

Jj O fer j 32 so we are donewith a

b Zo X Co X so Ko is a basis for Zo

To find a basis for Bj X we do Gaussian
elimination on the columns of dj.it The
non zero columns of the resulting matrix
represent a basis for Bj X



Brief justification

I

II mis dim iii in

Since f is an iso it preserves all the algebraic
structure of V This means that to find a
basis for a subspace of V we can find
a basis for the corresponding subspce of F and
then nap the elements back into V via F

Column wise Gaussian elimination on dis

I I L

addid.sk Yoo

The non zero columns are the first 3 They represent
the basis I t 23,631 33 3344 for Bo f



3

E Since it has 1 column the matrix is
already column reduced

This column represents 2,3 1 2,43 13,4 E X

Thus 12,33 343 13,4 is a basis for
BICH

To compute a basis for Zj X Ker Sj
we find a basis for the null space of
Oj by solving the linear system
Jj 8 8 for I

I p
s

p iii theorist I
To solve the linear system we do row wise Gaussian
elimination on Jj
Now let's consider the case j 1

I
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Now use back substitution
4 0
Get 13 0
3 tXy O
X y is a free variable

takins ii I we find that
sing

In
hullspace o
dis



This represents 2,331 2,43113,4 C 2 X
so

12,33 2,43 13,4 is a basis for 2 X


