
zexcbde mihtyn - '` dxabl`

zeipep`w zexev

`ed T zix`pil divnxetqpxh ly invr jxr •
-dn α 6= 0 invr xehwe miiw exeary ,c xlwq

T (α) = cα miiw

l"pd (iteq cninnV ) T xehxte` xear •
:zelewy

invr jxr c –

jitd epi` T − cI –

det (T − cI) = 0 –

.dimV - ezlrn ,det (xI − T ) - ipite` mepilet •

mepiletd iyxey md miinvrd mikxrd •

akxend qiqa miiw m` oiqkl T xehxte` •
miinvr mixehwen

-e mipey miinvr mikxr c1, . . . , ck ,T xear •
:milewy l"pd Wi = ker (T − ciI)

oiqkl T .1∏
(x− cI)di `ed ipiite`d mepiletd .2

di =
∑
Wi .3∑k

i=1 dimWi = dimV .4

minepilet

miyxey mze` yi ipiite`le ilnipind mepiletl •

z` wlgn ilnipind mepiletd - oehlind iliiw •
ipiite`d

yeliy

T (W ) ⊆W m` ihpixepi`-T `ed W •

[T ] = meyxl ozip f` ,ihpixepi`-T W m` •(
[TW ] A

0 B

)
wlgn T |W ly (ilnipind) ipiite`d mepiletd •

.T ly (ilnipind) ipiite`d mepiletd z`

liaend f` ,ihpixepi`-T ,W ⊂ V -e α ∈ V m` •
.F (α) ∈W `ed W -l α ly

w = 0 xear liaend - qt`nd –

mepileta ltk zgze ,xeaig zgz xebq liaend •

y dltknl wxtznd ilnpin mepilet T -l •
miiw f` ,ihphixepi`-T W .mix`pil minxebl
c xear ,.(T − cI) (α) ∈W -y jk α ∈ V \W

.edylk

ly ilnipind mepiletd ⇐⇒ yeliyl zpzip T •
e`l) mix`pil minxeb ly dltknl wxtzn T

(mipey `weec

ly ilnipind mepiletd ⇐⇒ oeqkll zpzip T •
.mipey mix`pil minxeb ly dltknl wxtzn T

mixyi minekq

αi ∈ xy`k)
∑
αi = 0 m` miielz izla Wi •

i lkl αi = 0 ⇐ (Wi

αi ly sexivk dcigi dbvd yi v ∈ V lkl –

:zelewy ze`ad zeprhd •

miielz izla W1, . . . ,Wk .1

Wj ∩ lawzn ,2 ≤ J ≤ k lkl .2
(W1 + . . .+Wj−1) = 0

B = . Wi ly xecq qiqa Bi .3
W1 + . . .+Wk ly qiqa (B1, . . . , Bk)

mekq onqp - miiwzn elld mi`pzdn cg` m` •
. W = W1 ⊕ . . .⊕Wk - xyi

zelhd

dlhd `id E2 = E zniiwnd E dwzrd •

:miiwzn if` R = ImE-e N = kerE onqp •

Eβ = β ⇐⇒ β ∈ R –

V = R⊕N –

`id - N oirxbe R dpenz mr E dlhdd –
dcigi

E =) .dpiqkl cinz `id dlhdd –

(dimR lceba `ed I xy`k

(
I 0
0 0

)
zewzrd zeniiw if` V = W1 ⊕ . . . ⊕ Wk •

:zeniiwnd {Ei}ki=1

dlhd Ei lk .1

i 6= j lkl ,EiEj = 0 .2

E1 + . . . Ek = I .3

ImEi = Wi .4

zeniiwnd oewzrd E1, . . . , Ek - jetdd oeeikae
Wi =-e V = W1 ⊕ . . .Wk if` 1 − 3 mi`pz

ImI
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f` ,mcewd htyna enk Wi, Ei ,T : V → V •
lkl TEi = EiT ⇐⇒ ihpixepi` T `ed Wi

.i

mipey ci miinvrd mikxrd lke dpiqkl T m` •
-y jk Ei miniiw f`

T = c1E1 + . . .+ ckEk .1

I = E1 + . . .+ Ek .2

i 6= j xear EiEj = 0 .3

E2
i = Ei .4

ci ly invrd agxnd ImEi .5

mipey mixlwq k miniiw m` - jetdd oeeikae
miniiwnd {Ei} mipey mixehxte` k-e {ci}
-iwzn 4 − 5-e miiinvr mibxr {ci} f` ,1 − 3

mini

ix`nixtd wexitd

dcy lrn ,dimV < ∞ ,T : V → V idz •
P = if` ,P ly ilnipind mepiletd P idi .F
miewixt i` ,mipwezn Pi xy`k) P r1i · · ·P

rk

k

Wi = kerP ri
i (T ) eidi .(minly ri > 0 ,mipeye

- if`

V = W1 ⊕ . . .⊕Wk .1

ihpixepi`-T `ed Wi lk .2

P ri `ed T|Wi
ly ilnipind mepiletd .3

Wi = - zixabl` xebq dcy lrn •
zzl dni`znd dlhd Ei ,ker (T − ciI)ri

-e ,ipeqkl` ,D =
∑
ciEi if` agxnd

.hphetlip N = T −D

miiw f` -mix`pil minxebl wxtzn T m` •
-y jk N hphetlipe D oiqkl xehxte`

T = D +N .1

DN = ND .2

minepilet mde cigi ote`a mirawp N ,D .3
T -a

miilwiv miagxn

`ed α ici lr xvepd zilwiv-T -d agxnd zz •

span
{
α, Tα, T 2α, . . .

}
xzeia ohwd ihpixepi` T -d agxnd zz `ede

α z` liknd v ly

ilwiv xehwe α f` ,V `ed agxnd m` –
T ly

dveawd `id α ly qt`n-T •
-i`d `ed Pα .{ g ∈ F [x] | g(T )α = 0 }

dveawa dphwd dbxcd lra xa

T ly ilnipind mepiletd z` wlgn Pα •

qt`n T -d `ed Pα-e T ,α •

,Z (α, T ) cninl deey Pα ly dbxcd .1
α ly ilwivd agxnd{

α, Tα, . . . , T k−1α
}

f` degPα = k .2
Z (α, T ) ly qiqa

Pα `ed T |Z(α,T ) ly ilnipind mepiletd .3

T ly ipiite`d mepiletd f` ,T -a ilwiv α m` •
.ilnipinl deey

ly zbvind dvixhnd ,ilwiv xehwe α m` •
- xag zvixhn `id ilwivd qiqad itl T

0 0 0 −c0
1 0 0 −c1

0 1
...

...
... 0

... 0
1 −ck−1


yi ⇐⇒ ilwiv xehwe yi U-l ,U : W → W •

xag zvixhn ici lr bvein U eay qiqa

ocxe'b zxev

miw f` zihphetlip r `id T : V → V :dnl •
.r cninn ilwiv-T agxn zz V -l

U ⊆ V -e zihphetlip r ,T : V → V :dnl •
U-l miiw if` .icnin r ilwiv T agxn zz
V =-y jk W ihpixepi` T milyn agxn zz

.U ⊕W

- zihphetlip r T dvixhn xear ocxe'b htyn •

r = r1 ≤ miirah mixtqn miniiw –
mixehwee dimV =

∑
ri -y jk . . . ≤ rk
-y jk α1, . . . αk

T r1α1 = . . . = T rkαk = 0

mixehwed zxcqe

α1, Tα1 . . . , T
r1−1α, α2, Tα2 . . . T

r2−1α2,

. . . αk, Tαk . . . T
rk−1αk

V -l qiqa deedn
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qiqal qgia T v` zbniind dvixhnd –
:`ed dfd

J =


B1 0

B2

. . .

0 Bk

 , Bi =


0 0
1 0

1 0
. . .

. . .

0 1 0


ri × ri xcqn `id Bi xy`k

, T : V → V `dz - illk xehxte` xaer •
T ly ipiite`d mepiletdy jk dimF V < ∞
mix`pil minxeb ly dltknl F lrn wxtzn

-

f = (x− c1)d1 · · · (x− ck)dk

miinvrd mikxrd md c1, . . . , ck xy`k
.di ≤ 1 ,F -a T ly mipeyd

zbviind dvixhnd eitl ,qiqa V -l miiw –
dxevdn `id T z`

A =

A1 0
. . .

0 Ak


`id di×di xcqn Ai dvixhn lk xy`k

miwela zvixhn

Ai =


J

(i)
1 0

. . .

0 J
(i)
ni


-l` ocxe'b zvixhn `id Ji lk xy`k

J
(i)
j = :dxevdn ci invr jxr mr zixhpn

ci 0
1 ci

1
. . .

. . .
. . .

0 1 ci


-il ozip xehxte` lk - zecigi - ocxe'b htyn •

ocxe'b zxeva dcigi dvixhn ici lr bevi

- nk (J) = r
(
Ak
)
− 2r

(
Ak+1

)
+ r

(
Ak+2

)
•

-ra J-a ze`xyxyd xtqn `id nk(J) xy`k
.dvixhnd zbxc `id r ,weica k jxe` zel
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