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❊①❡r❝✐❝❡ ✶

❙♦✐t ✉♥ ✈❡❝t❡✉r
−→

V ❞é✜♥✐ ❞❛♥s ❧❡ s②stè♠❡ ❞❡s ❝♦♦r❞♦♥♥é❡s ❝❛rtés✐❡♥♥❡s ❞❡
❜❛s❡ ✭

−→

i ,
−→

j ,
−→

k ✮ ♣❛r ✿
−→

V = A.
−→

i +B.
−→

j

◗✉❡st✐♦♥ ✿

❚r♦✉✈❡r ❧✬❡①♣r❡ss✐♦♥ ❞✉ ✈❡❝t❡✉r
−→

V ❛✐♥s✐ q✉❡ ❧❡s ❝♦♠♣♦s❛♥t❡s ❞✉ ✈❡❝t❡✉r ❞❛♥s
❧❛ ❜❛s❡ ♣♦❧❛✐r❡ ✭−→u r,

−→u θ✮✳

❊①❡r❝✐❝❡ ✷

❙♦✐t ❧❡ ✈❡❝t❡✉r
−→

V ❞é✜♥✐ ❞❛♥s ❧❡ s②stè♠❡ ❞❡ ❝♦♦r❞♦♥♥é❡s s♣❤ér✐q✉❡s ❞❡ ❜❛s❡
✭−→u r,

−→u θ,
−→u φ✮ ♣❛r ✿

−→

V = Vr
−→u r + Vθ

−→u θ + Vφ
−→u φ

◗✉❡st✐♦♥ ✿ ➱❝r✐r❡ ❧❡ ✈❡❝t❡✉r
−→

V ❞❛♥s ❧❛ ❜❛s❡ ❝❛rtés✐❡♥♥❡ ✭
−→

i ,
−→

j ,
−→

k ✮ ❡♥

❞ét❡r♠✐♥❛♥t ❝❤❛❝✉♥❡ ❞❡s ❝♦♠♣♦s❛♥t❡s ❞✉ ✈❡❝t❡✉r
−→

V ✳

❊①❡r❝✐❝❡ ✸

❙♦✐ ✉♥ ✈❡❝t❡✉r
−→

V ❞é✜♥✐ ❞❛♥s ❧❛ ❜❛s❡ ❞✉ s②stè♠❡ ❞❡ ❝♦♦r❞♦♥♥é❡s ❝②❧✐♥❞r✐q✉❡s
✭−→u r,

−→u θ,
−→u z✮ ♣❛r ✿

−→

V = Vr.
−→u r + Vθ.

−→u θ + Vz.
−→u z

◗✉❡st✐♦♥ ✿

❉♦♥♥❡r ❧✬❡①♣r❡ss✐♦♥ ❞✉ ✈❡❝t❡✉r
−→

V ❞❛♥s ❧❛ ❜❛s❡ ❝❛rtés✐❡♥♥❡s✳

❊①❡r❝✐❝❡ ✹

❙♦✐ ✉♥ ✈❡❝t❡✉r
−→

V ❞é✜♥✐ ❞❛♥s ❧❛ ❜❛s❡ ❞✉ s②stè♠❡ ❞❡ ❝♦♦r❞♦♥♥é❡s ❝❛rtés✐❡♥♥❡s
✭
−→

i ,
−→

j ,
−→

k ✮ ♣❛r ✿
−→

V = A.
−→

i +B.
−→

j + C.
−→

k

◗✉❡st✐♦♥s ✿

✶✳ ❈♦♥✈❡rt✐r ❧❡ ✈❡❝t❡✉r
−→

V ❡♥ ❝♦♦r❞♦♥♥é❡s ❝②❧✐♥❞r✐q✉❡s✳

✷✳ ➱❝r✐r❡ ❧❡ ✈❡❝t❡✉r
−→

V ❞❛♥s ❧❛ ❜❛s❡ ❞❡s ❝♦♦r❞♦♥♥é❡s s♣❤ér✐q✉❡s✳
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