
dqcpdl zix`pil dxabl`a 10 libxz

.A ∈ V -e V = M2(R) idi .1

.zix`pil dwzrd `id T (M) = AM i"r zxcbend T : V → V ik egiked (`)

.Ker(T )-e Im(T )-l cnine qiqa e`vn .A =
(

1 −1
−4 4

)
xear (a)

:zeix`pil ze`ad zewzrdd m`d ewca .2

T : R2 → R3 T (x, y) = (x,−y, 0) (`)

T : R3 → R2 T (x, y, z) = (x + y, x− 2z) (a)

T : Rn[x] → Rn[x] T (p(x)) = (xp(x))′ (b)

.x itl f ly zxfbpl `id (f(x))′-a dpeekd cy`k

T : R3 → R2 T (x, y, z) = (sin(x), y + 2z) (c)

T (A) = A−At i"r zxcbend V = Mn(R) xy`k T : V → V (d)

yi) :zniiw `ly egiked e` zeyixcd z` zniiwnd T zix`pil dwzrd e`vn .3
xehwe lkl T (v) deey dnl ze`xdl xnelk ,dwzrdd ly zyxetn dxevl ribdl

(xewnd agxna v

zix`pild dwzrdd ef m`d eraw ,yexck zix`pil dwzrd mz`vn m` ,sqepa
(zikxr cg-cg) r"gg `id m`d ,lr `id m`d ,zeyixcd z` zniiwnd dcigid

.mfitxenefi` `id m`de

.T (0, 0, 1) = −2, T (1, 1, 1) = 3, T (0, 1,−2) = 1 zniiwnd T : R3 → R (`)

zniiwnd T : R2 → R2 (a)

T (1, 0) = (3, 1), T (0, 1) = (1, 2), T (1, 1) = (3, 4)

Ker(T ) = Sp{(1, 0, 1), (2,−1, 1)} zniiwnd T : R3 → R1[x] (b)

Ker(T ) = Sp{
(

1 1
1 1

)
} zniiwnd T : M2(R) → R2 (c)

Im(T ) = R5 zniiwnd T : M2(R) → R5 (d)

Im(T ) = Sp{(1, 2, 0,−4), (4, 0, 1,−1)} zniiwnd T : R2[x] → R4 (e)

Ker(T ) = Sp{(0, 1, 1, 0), (1, 1, 0, 0)} zniiwnd T : R4 → R5 (f)

Im(T ) = Sp{(1, 1, 0, 0, 0), (0, 1, 1, 0, 0) -e

zniiwnd T : M2(R) → R2[x] (g)

Ker(T ) = Sp{
(

1 2
0 0

)
,

(
0 1
0 0

)
,

(
0 2
1 0

)
}

.Im(T ) = Sp{1, x2} -e
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:egiked .zix`pil dwzrd T : V → V idze F dcy lrn ixehwe agxn V idi .4

S .zix`pil S ik egiked .S(v) = T (T (v)) llkd i"r S : V → V xicbp (`)
.T 2-k `adl oneqz

Ker(T ) ⊆ Ker(T 2) (a)

Im(T 2) ⊆ Im(T ) (b)
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