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MAST 30026 Tutorial 1

The purpose of this tutorial is to illustrate the appropriate level of clarity
and completeness in written proof ,

so that you know the standard which

will be applied in grading assignments ,
and the exam .

Instructions : in groups ,
!1! choose a problem !2! discuss on the board and

iterate until
you find a solution !3! write a final version of your proof

!4! your tutor will critique yourpwof @ goto ( !1! )
.

QY l I ) Define the terms : permutation , cycle , transposition

( i ;) Prove that every permutation may be written as a product
of transpositionsThenumber of transpositions is well-defined mod 2 ( this number 161£22

iscalled the sign of 6 )
.

-Q2/Let XEMN ( k ) beannxn matrix and define

det ( X ) = §n ( t )
"

Xiza ) Xzbcz )
. '  ' XHZCD

where 161 is the sign of a permutation ZESN
.

Prove the following :

C i ) deHIn)=1
,

Cii ) detl XY )=deHX)deHY ) ( henadettx 'kdeHx5
'

( iii ) det ( XT ) =det( X ) if X is invertible )

( iv ) if X
'

is obtained from X by swapping
two rows ( or two columns ) then detl X

' ) = - detlx )
.
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In the following question the base field is IR
.

Q3/
Given two ordered bases 3) = ( b- ,

, ...

,
In )

,
8- ( ey . .

,
En ) ( n > , )

for a finite - dimensional vector space V
,

we say 13,8

have the same orientation and write B~6 if

detl [ Id ] } ) > 0

where [ Idtye = ( [ b- De
,

.
.  .

,
[ In ]e ) is the change of

basis matrix
.

Prove that

( i ) ~ is an equivalence relation on the set F

of ordered bases of V
.

( ii ) there are
precisely

two equivalence classes
,

i.e.

Fh has two elements
.

The moral of this story : it is not enough to remember theorems ! Because

the ideas you will need later to solve problems
are inthpwof not the statement ( e. g. to prove

det ( XY ) = detfx ) de HY ) you needed to recall

how transpositions work
,

and the concept of
orientation is also fundamentally about transpositions )

.


