
 

Linearsystemis

DEF A linear system is consisted if it has a solution

A linear system is inconsistent if it doesn't have a Sol

How to solve ie
for the first non zero entry

Use matrix tow echelon form of each row every entry is
0 below the non zero entry
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pivot first non zero entry of each row

free variable if i th column is a non pivot column

then we say Xi is a free variable

An X t AmXm G

Az 1 T AamXm_Cz
i

Ari X t AnmXm Cn

If c Cn D we say the system is homogeneous

Prop Consider A row echelon form of a homogenous system
not augmented If

of
r if

i of pivot column exactly one solution

2 of pivot S of column infinitely many solutions

more precisely of free variables of cot of pivots
is the of indep soils

Vectorspaces

Def A is a set paired w a

scalar field F and equipped w binary operations
1 and o such that



t Viv V

X y Key
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where t and o are compatible distribution
associativity

and V t is an additive group w identity 0

Usually ft IR Cc or Zz

EI men n

Def A subset of a vector space is a subspace
if it contains 0 and is closed under addition

and scalar multiplication

A subspace is a vector Space contained in

some larger vector space

How to make it

Def Let be a vector space and S a subset

of V The span of S Span S is the



smallest subspace of V containing S

Span S the smallest subspace of V containing S

the intersection of all subspaces containing S
the set of ale linear combinhions of S

quit Chun
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Det A set of vectors Vi Unl is linearly
independent is for Ci Cn C Tt

C Vit CnVn O C Cn 0

Def A of a vector space V is a linearly
independent subset that spans V

Eg IR I ee b ez 3
entez e ez

Thin Every vector space has a basis



The Two bases of a vector space have the

same cardinality

Ded The dimension of a vector space is the

number of elements in a basis

EI dim IRN n dim in
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Lineartransformations

Det Lee V W be vector spaces over F

A linear transformation T w is a map site

T Cutie z CTCultTCv CEF u u EV

Deaf Lee T v w be a linear transformation

The n of T is

NLT ve V i Tcu o

The range of T is



RCT Tcu V EV

Nlt is a subspace of

Rte is a subspace of W

Def Two vector spaces V and W are isomorphic
if there is an invertible linear map

i e T V 2W

T 107 Idv Tot Idw

we write E W

THI Classification of vector spaces Let be

a vector space over ft If dim IV n then

V E Fn

Ttm Matrix representation T 1rem 7M a

linear transformation Then there exise a matrix

A C lRn m
Site

Tlv Av v C IRM

the i th column of A is T ei



Def rank t dim Rte

rank A of indep columns of A
e of pivots of an echelon form

null T i dim NLT

null A of indep sols of Axe

pdim m dim n

n m
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rankCT 1 null T M

rank CAST null A m


