
Working with Complex Numbers 

+x ⋅y 1i

where x and y are real numbers, and

＝1i ‾‾‾−1 +2 13i =‾‾‾‾‾+2 13i −2 13i =⋅‾‾‾‾‾+2 13i (( +2 13i)) 173

1i 虚数のみの表現⽅法
=1i2 −1

＝+(( +x ⋅y 1i)) (( +u ⋅v 1i)) +(( +x u)) ⋅(( +y v)) 1i

＝⋅(( +x ⋅y 1i)) (( +u ⋅v 1i)) +(( −⋅x u ⋅y v)) ⋅(( +⋅x v ⋅y u)) 1i

=+(( +2 3i)) (( −7 4i)) −9 1i

=⋅(( +2 3i)) (( −7 4i)) +26 13i

≔a +−―
1

2
⋅――

‾‾3

2
1i =a

2 −−0.5 0.866i =a
3 +1 ⋅1.11i 10−16

=Re(( −7 4i)) 7

=Im(( −7 4i)) −4 =Re((a)) −0.5 =Im((a)) 0.866 =arg((a)) 2.094

―――→arg((a))
simplify

――
⋅2 π

3≔z +2 3i ―――→a
3
simplify

1 =||a|| 1
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|| +2 ⋅3 1i||

=|| +2 ⋅3 1i|| 3.606

―――→|| +2 ⋅3 1i||
simplify

‾‾13

→|| +2 ⋅3 1i|| ‾‾13

―――→|| +2 ⋅3 1i||
,rewrite e

‾‾13

=e 2.718

≔A ((t)) e
⋅−2 t ≔B ((t)) e

⋅−1 t

―――→∗A ((t)) B ((t))
simplify

convolve ⎛⎝ ,e
⋅−2 t
e
−t⎞⎠

――→∗A ((t)) B ((t))
laplace

laplace ⎛⎝ ,,convolve ⎛⎝ ,e
⋅−2 t
e
−t⎞⎠ t s⎞⎠

――→A ((t))
laplace

――
1

+s 2 ―――→⋅――
1

+s 1
――
1

+s 2

invlaplace
−e

−t
e
−(( ⋅2 t))

――→B ((t))
laplace

――
1

+s 1 ―――→⋅――
1

+s 2
――
1

+s 1

invlaplace
−e

−t
e
−(( ⋅2 t))
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≔C

1
2
3
4
5

⎡
⎢
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥
⎥⎦

≔A 5 4 3 2 1[[ ]]

≔B 1 1 1 1 1[[ ]]

=∗A B 12 14 15 10 6[[ ]]
=⋅A C 35

=convolve(( ,,,A B 0 1)) 5 9 12 14 15[[ ]]
=convolve(( ,,,A B 1 1)) 15 15 15 15 15[[ ]]

≔B 1 0 0 0 0[[ ]]
=convolve(( ,,,A B 0 1)) 5 4 3 2 1[[ ]]
=convolve(( ,,,A B 1 1)) 5 4 3 2 1[[ ]]

A 1 2 3 2 1 0 0 0 0 0 0 0[ ]
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≔A 1 2 3 2 1 0 0 0 0 0 0 0[[ ]]

≔B 1 1 1 −1 −1 −1 0 0 0 0 0 0 0 0[[ ]]

=∗A B −6 −6 −3 −1 0 0 0 0 0 0 0 0[[ ]]
=⋅A C ?

=convolve(( ,,,A B 0 1)) 1 3 6 6 3 −3 −6 −6 −3 −1 0 0[[ ]]
=convolve(( ,,,A B 1 1)) 1 3 6 6 3 −3 −6 −6 −3 −1 0 0[[ ]]

≔B 1 0 0 0 0[[ ]]
=convolve(( ,,,A B 0 1)) 1 2 3 2 1 0 0 0 0 0 0 0[[ ]]
=convolve(( ,,,A B 1 1)) 1 2 3 2 1 0 0 0 0 0 0 0[[ ]]
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