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JORDAN

#%$'& (*),+.-
f : V −→ V /1032546487:9<;=2?>5@A7:9<BDCE7 ),F,$'& (G)H+.- A = ker(f i) 9<2<7 B =

ker(f i+1)
$*I @AJ:K + @LB + 7 (i) A ⊆ B 9<2<7 (ii) f(B) ⊆ A $MH$�& (*),+.-

f : V −→ V /,032546487:9<;N2?>?@A7:9<BDCE7 ),F,$O(*P C W @AJ C32<7�Q.CR25SUTV>5BDW - 0RX?S + X5T
V XYX?>?X<JZX5S[@AJ CR2<7\2?CR2?]D]?X<J -^+ X5S_2?>5B +RF C f `baR@AJ:K + @[B + 7\TV> P 0RWH@A78487c2ed P5)1F B + X?T V `- Sf>?0RX5S +3F C[X?>5X<J:2gXg><J CR2%9<25S +RF S f @AJ CR2<7 +3F Sf46X?0Rh�;DSDi

(f ;B) =

(
A Bj

C

)
.

( >57:>?]%Q.X%C?`525C_TV> P 03W,X?T%C W1,W2 TD>?BDW - 03X<7 + X5T V `H2?CR2?]D]?X<J -^+ X<7,2?>5B +RF C f ` + Q + X<7ZX<7k )H+ @ V = W1 ⊕W2 `,aR@AJcK + @fB + 76TD> P 0RWH@A7b487c2ld P5),F B + X5T V ` - Sf>503X5S +3F CmX?>?X<Jc2gX>5J CR2?9<25S +RF S f @AJ CR2<7 +RF Sf46X50Rh1;%SVi
(f ;B) =

(
A
j

j
B

)
.

n,$G& (*)H+.-
A ∈ Mn(C) 46@ A 6= In

$po >5XEqbQ + X?T%46@UB + 7 A3 = In
$r( J CR2<7\Xe><J CR2?9<2?S

A aR7c2?/ - CRX?>?X<7c; ) 7c46X5SVs^t ) WHu%@A7 + X'J:aE7ZXe25C A ∈Mn(R) sv $[& (*)H+.-
f : V −→ V /,0R2546487w9<;Y2?>5@A7w9<B%CE7 ),FH$Nx C χf (t) = −(t − 2)4(t − 3)3

952<7 Qf (t) = (t− 2)2(t− 3) `<d?0R@AJ + @ + 7ZSL><7 qb25C3QASU9<25CRXDCE7:9<Q.SL46X50Rh�Q.S Jordan
+RF S f $yH${z 0R@AJ + @fBV]%@.S + 7 Sf><7 qb25CRQ.SL9<25C3X%CE7w9<Q.Sf46X50Rh�Q.S Jordan 487c2?Sf/,0R2546487:95;%Sf2?>?@A7:9<B%|

CR7 )1F S f : V −→ V 46@ χf (t) = −(t− 2)3(t− 5)2 $},$^z 03@~J + @LBV]%@.S + 7ZSf>57 qb25CRQ.SL9<2?CRX%CE7w9<Q.Sf46X503h�Q.S Jordan @.CRB5SL><J CR2%9<2 A ∈M5(C)+ X?T�X?>5X5JZX5T + Xe@�] P W,7 )H+ Xl>5XV]%T k CRTD46Xl@AJ CR2<7 QA(t) = −(t− 2)2 $� $^� 2ld50R@�qb@AJ F 9<2?CRX%CE7w9<;�46X?0Rh�; Jordan
+ X?T�><J CR2?952�i

A =




0 0 −1 0 1
0 1 0 0 0
−1 0 1 0 1
−1 0 0 2 1
−2 0 −1 0 3


 ∈M5(R).

�,$^� @ - 0RX5uD46@ + 7ZS�/,0R2546487w9<Q.S�2?>?@A7:9<XDCEJ ) @~7 S f : V −→ V 9<2<7 g : V −→ V
$O& (*)H+.-

λ1, λ2, . . . , λk X<7�7caE7ZX + 7:46QAS +3F S f + Q + X<7c@.S k )H+ @ V = V (λ1)⊕ V (λ2)⊕ . . .⊕ V (λk) `� B?>?X5T V (λi) ` i = 1, 2 . . . , k @AJ CR2<7�X<7�25C + J ),+ X<7ZWHX<7{7:aE7cBDW - 0RX<7c� $lx Cg9 P qb@�7:aE7cBDW - 0RX?S
V (λi) ` i = 1, 2 . . . , k @AJ CR2<762?CR2?]D]?X<J -^+ X5SL2?>?B +RF g `,CR2eaR@A7ZWDqb@AJ fg = gf

$� o >?X5a $�� 0 P?�1+ @pQAC32 + T%WH2<J XlaE7 P CRT ) 462 v ∈ V ),+3F 46X50Rh1; v = v1 + v2 + · · ·+ vk46@ vi ∈ V (λi) ∀i = 1, 2, . . . , k 9<2576a3@~J:K + @LB + 7 g(f(v)) = f(g(v)).)�,${I J CR@ + 2576Xg><J C32?9<25SVi

A =




2 1 1
−1 1 −1
−1 −1 0


 ∈M3(R).

#



� 2md?0R@�qb@~J5><J CR2?9525S P + Q + X<7ZX5S k )H+ @�Xm><J CR2?9<2?S P−1AP CR2�@AJ CR2<7 ) @r9<25CRX%CR7:9<;_46X50Rh1;
Jordan

$
#3�H${I J C3@ + 2<76Xg>5J C32?9<25SVi

A =




5 −1 1
4 0 −2
3 −3 1


 ∈M3(R).

� 2ld503@�qb@AJ�>5J CR2?9<25S B `HB546X<7ZX5S + X5T A `H>?X5T�CR2e@AJ CR2<7 ) @U9<25CRXDCE7:9<;�46X50Rh1; Jordan
$

#%#D$�& (*),+�-
f : V −→ V /,0R2546487:95;�2?>5@A7:95B%CE7 ),F�+ Q + X<7c2 k )H+ @ f2 = idV

$�� 2
a3@~J:KR@ + @�B + 7LTV> P 03W,X?T%C W1,W2 TD>?BDW - 0RX<7 + X?T V + Q + X<7ZX<7 k ),+ @ V = W1 ⊕ W2 `
f(x) = x ` x ∈W1 9<2<7 f(y) = −y ` y ∈W2

$ � o >5X5a $ iO2<� + 03B?>5X5SVi\d503@~J + @ + 7ZS�>57 qb25CRQ.S
>?@.0E7:> + k ) @~7ZS + X5T�@�] P W,7 )H+ X5T�>?XV]?T - CRuD46X5T +RF S f 9<2<7�@.h�2?0R46B )H+ @ +RF C�>50 -^+ 250RW,7:9<;
2?C P ]?T ),F `<d5� + 0RB?>?X5SVi � Q ) @ + @ W1 = {x ∈ V |f(x) = x} 9<257 W2 = {x ∈ V |f(x) =
−x} 952<712?>5X?aR@AJcK + @pB + 7 V = W1⊕W2 /,0 P h�XDC + 25SUQ.CR2 + TDW,25JZX�aE7 P CRT ) 462 + X5T V )H+RF
46X503h�; x = x−f(x)

2 + x+f(x)
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