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1. ½ÂN�

φ : R3 −→ R4
x1

x2

x3

 7→


x1 + x2

x1 − x3
x2 + x3

x1 + 2x2 + x3


(1) y² φ ´�5N�¶

(2) ¦ φ 3IOÄe�Ý
¶

(3) ©O¦ ker(φ) Ú im(φ) ��|Ä"

2. e�Ý
$�µ

(1)
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(
cosα − sinα

sinα cosα

)
·

(
cos β − sin β

sin β cos β

)
(3)

(
cosα − sinα

sinα cosα

)n

3. �Ý
 A = (aij) ∈ Rm×n§Ù¥ i = 1, 2, . . . ,m, j = 1, 2, . . . , n"-

Jm =
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