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(a, b) ⊕ (c, d) = (a + d, b + c) I _G_�K=7)>;Y%M;_�FG>2v)_ λ · (a, b) = (λa, λb)
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p(x) 7→ (xp(x))′
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x 7→ Ax
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A =

[

1 −1
4 −3

] s
B = {(1, 2), (1, 1) }
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ϕ : R
3 → R
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ϕ(1, 2, 1) = (0, 2, 1)
s

ϕ(1, 1, 1) = (1, 0, 0)
s

ϕ(1, 0, 0) = (−1, 0, 0)
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ϕ : R
2 → R

3
s
ϕ(x, y) = (x + y, y, x)

s
B1 = {(1, 1), (2, 0) }

s
B2 = {(1, 2, 1), (−1, 1, 0), (0, 1, 1) }O�M�K)P�_�q�M�FCO�>;Byl

H aQUdK x − 2y + z = 0
_G��<EF�>uD�>;9�e2\27=FCf/9�7=^;7)_nD;7=AC�NA�v)_J_�AC>;B%Y%>�FGYVO�M�K)PN_�O�>;Byl

^EaQ��FG>;B%_�K=qt@/B%M;9NM;_�>
2 × 2 c 7)_nD�>;9�e/_J\	M�A�FGP�hX@;<xA�7=FCv)By}� �xUrY
ZC[%BX<i\]7=^2@/9�:/>;B

f
9NP�BX7)M�FGPN_�A�FG>;B%_�K H @;FG\2M o PNe;Ad>�K R

3
D;7=<EA�@;FGA�v=FC7)Bys+>;\]7)9N:EFC7

>ba
0 6= Ker f ⊆ Im f
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Ker f 1
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Ker f ∩ Im f = {0 }
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f3 = 0
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rang(AB) ≤ min { rang A, rang B }
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A ∈ Kk×m
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B ∈ Km×n
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| rang A − rang B| ≤ rang(A + B) ≤ rang A + rang B
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A,B ∈ Km×n
}
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ImAB ≤ ImA   KerAB ≥ KerB ¬�� Im(A + B) ≤ 〈 ImA, ImB 〉 ¶ a· �x¸�M;_G_C[X<VOt7;s¹gX@;^;:ºg%>

A ∈ Km×n
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B ∈ Km×m
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C ∈ Kn×n
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rang BA = rang AC = rang A
}
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B = Q−1AP
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f(1) = 0
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f(2) = 2v)_

f(0) = c
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