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(#% = kernel = null space)
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EZ (T DR, T ORZIRIG)

V, W : $E2%E0, TV - W : #4544

rank(7) := dim(Im(7)) : T D B ;

nullity (7)) := dim(Ker(T)) : T @ B&iXot (BRILIREL).
(#% = kernel = null space)

T=T4:R"— R™ x— Ax (A 1T m x n1751).
rank(74) = dim(Im(7)) - dim(C(A)) = rank(A) ;

BB 1A H13E  2/8




EZ (T DR, T ORZIRIG)

V, W : $E2%E0, TV - W : #4544

rank(7) := dim(Im(7)) : T D B ;

nullity (7)) := dim(Ker(T)) : T @ B&iXot (BRILIREL).
(#% = kernel = null space)

T=T4:R"— R™ x— Ax (A 1T m x n1751).
rank(74) = dim(Im(7)) - dim(C(A)) = rank(A) ;
nullity (74) = dim(Ker(T4)) = dim({x € R" | Ax = 0})
DN LIRARER Ax = o DFZEHR DIRIG.
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V, W #JBZE/M, T:V - W : #8544, dim(V)=n
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dim(Im(T)) =0 & T : ¥uEH < r = dim(Ker(T)) = dim(V) =n
X0, r<n&l, vi,...,v, : Ker(T) DEJEZR LD (r=00D& 13,
il e 62TV . 4EEM LD,

Vi, ooy Vi, Vg, ooy Vi DV DK E TE D (HEDIER).

KRIAREL 1A 13 [ 3/8



o rank(7") & nullity(7) IZBRIZD 5707
» (SHBROFET) ERAEH & LTI N EELREM ¢

FHL 3 (YO )

V, W #JBZE/M, T:V - W : #8544, dim(V)=n
= rank(7") + nullity(7") = n.

(GERH) EF &L D, dim(Im(T)) + dim(Ker(T)) = n ZREIX L.
dim(Im(T)) =0 & T : ¥uEH < r = dim(Ker(T)) = dim(V) =n
X0, r<n&l, vi,...,v, : Ker(T) DEJEZR LD (r=00D& 13,
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Vi, ooy Vi, Vg, ooy Vi DV DK E TE D (HEDIER).
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(1) S = {T(vrs1), ..., T(vp)} 1F 1 RMAL.

kr+1T(Wr+1) + -+ knT(Vn) =0

= T(kyy1Vrq1 + -+ kpvy) =0

= kr41Vypp1 + - - + kpvy € Ker(T) = Span{vy, ..., v, }
= kr—i—l“’r—&—l + -+ kpvy = 3kyvy + -0+ Jhpvy

= —kivi—- = kv, + ke + -+ kv, =0
=k =---=k,=0. ( Vi,...,Vp til(ﬁ\'ﬁﬁ*&ﬁ)

(2) Im(T") = Span S.
TbEIm(T):EIwGVSt T(v)=hb
T(v) =T(c1vi+ -+ Crp1Vpg1 + -+ CaVip)
=cT(vi)+ - +aT(v,) + 1T (Ves1) + -+ cnT(vn)
=c o +--t6 0+ CT+1T(VT+1) +eee CnT(Vn)
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(1) 8 = {T(wri1), ..
kT+1T(WT+1) +
= T(kr+1vr+1 + -
= kr+lvr+1 + -
= kry1Veq1 + o0
= —kivy —
=k, =

=k =

(2) Im(T") = Span S.
TbEIm(T):EIwGVSt T(v)=hb
T(v) =

T(crvy + -+
ciT(vy) +---
C1 O +

T(vp)} 1 1 RIS,

4+ kT (vy) =0

+ knvn) =0

+ knvy, € Ker(T) = Span{vy,...,
+ kpvy, = 3kivi + -+ kv,
= kv + ke Veg + -+ kv, = 0

0. (

Vi,...,Vp Lil\{ﬁ\,gﬁﬁ)

+ 1Vl + oo+ Ca V)

=1 T (Vrs1) + -+ T (vy) (=b).
(. vi,...,v, € Ker(T))
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A:m x nA78. #L1IRFARR Ax = o DFZEFORITIE n — rank(A).

HILARE NA 13 [ 5/8
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EH 4 (BH 3 DR)

A:m x nA78. #L1IRFARR Ax = o DFZEFORITIE n — rank(A).

(GEWH) T =Ty D & &, rank(T4) = rank(A),
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B4 (EHE3 0);?\)

A:mxnf7dl. EL LIRFARBRR Ax = o DEZEH DIRIEIE n — rank(A).

(GEWH) T =Ty D & &, rank(T4) = rank(A),
nullity(74) = dim(Ker(T4)) = dim({x € R" | Ax = o}) : #. 1 IR 8
X Ax = o DRZEFOUGETH - 7= (L D). O
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B4 (EHE3 0)%)

A:m x nA78. #L1IRFARR Ax = o DFZEFORITIE n — rank(A).

(FERR) T =Ty D & &, rank(Ty) = rank(A),
nullity(74) = dim(Ker(T4)) = dim({x € R" | Ax = o}) : #. 1 IR 8

X Ax = o DFRZEFDIRTETH - 7= (LOH). O
il
2 2 -1 0 1 11001
4|t -1t 2 =3 1| 00101
1 1 -2 0 -1 00010
0o 0 1 1 1 000 00
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B4 (EHE3 0)%)

A:m x nA78. #L1IRFARR Ax = o DFZEFORITIE n — rank(A).

(FERR) T =Ty D & &, rank(Ty) = rank(A),
nullity(74) = dim(Ker(T4)) = dim({x € R" | Ax = o}) : #. 1 IR 8

X Ax = o DFRZEFDIRTETH - 7= (LOH). O
H#il
2 2 -1 0 1 11001
4|t -1t 2 =3 1| 00101
11 2 0 -1 00010
0o 0 1 1 1 00000

= rank(A4) =3

= 3 1 IR Ax = o DFZER W Ot =5—-3 = 2.

R, dim(W) =2 TH - 72 (55 6 [ D).

» $bb, B 1IRARR Ax =0 1 R7ZH EIZ4RKTH 303,
ERIX 3 AN T, RIZ5-3=2RHd5.
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5.3 1REHX TR —  KRIEGAR &1
Ty :R" - R™, x— Ax = Ty 3B EHTH - 7=,
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5.3 1REHX TR —  KRIEGAR &1
Ty :R" - R™, x— Ax = Ty 3B EHTH - 7=,
FEix, TOWEMNKD IO
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53 HREHXITH - BUEEHR AT

Ty:R" 5 R™ x — Ax = Ty I EBTH - 7=.
FEix, TOWEMNKD IO

T:R" - R™ : fREEH
= JA:mxnf1hl st. T =T}y.
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53 HREHXITH - BUEEHR AT

Ty:R" 5 R™ x — Ax = Ty I EBTH - 7=.
FEix, TOWEMNKD IO

T:R" - R™ : fREEH
= JA:mxnf1hl st. T =T}y.

1 0

0
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. 0
0 1
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EiX, TOHEMNHD D

T:R" - R™ : fREEH
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