Prof. Dr. Yong-Su Na
(32-206, Tel. 880-7204)

Text book: Erwin Kreyszig, Advanced Engineering Mathematics,
9th Edition, Wiley (2006)




ross Product)
Scalar Functions and Fields.
S. Arc Length. Curvature. Torsion
culus Review: Functions of Several Variable

radients of a Scalar Field. Directional Derivativ

ivergence of a Vector Field

Curl of a Vector Field




ross Product)
Scalar Functions and Fields.
S. Arc Length. Curvature. Torsion
culus Review: Functions of Several Variable

radients of a Scalar Field. Directional Derivativ

Ivergence of a Vector Field

Curl of a Vector Field




' 9.4 Vector and Scalar Functions
and Fields. Derivatives
(HE] 5! AZatstael B E3t4)

® 2099 H POl ALl B & 4=(Vector Function) : v=v(P)=[v,(P), v,(P), v,(P)]
® 90Ol A PO A2l AZetst4(Scalar Function) : f = f(P)
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o HE I (Vector Field) > FO{Z FAOAS HMEFS: 2B, I4

o AZctH(Scalar Field) = FO0& JAUWAML Azetets: 2EH, JIYHE
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vx y, 2)=[u(x y 2) v(x ¥ 2) vy, 2)]

Example 1, 2, 3




® =2 (Convergence)
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' 9.4 Vector and Scalar Functions

and Fields. Derivatives
(H-IIE-l I;:I ﬁ?l-l'-_l_l. _Jlk_gl. II- Eol- )
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SEf 8 v(tDF O A 012 0HS (Differentiable) < v'(t)= lim "(”AAtt)“’(t) b 9

V(t)=[v,' ) v,' () v, O v(t)=[v, @) v, ) v, (b)) S8
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(uov)':u'ov+u0V' Prove!
4. (uxvy=uxv+uxVv' Prove!
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5 (uvw)=(uvw)+uvw+(uvw) Provel




' 9.4 Vector and Scalar Functions
and Fields. Derivatives
(M5 X 23Etelee 8. Te)

Example 4
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Example 5




' 9.4 Vector and Scalar Functions
and Fields. Derivatives
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PROBLEM SET 9.4

HW: 7, 24




Torsion (3
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X(0)i + y(t)j+ z(t)k

L r(t)=[x(t), y(t) z(t)]

Example 1, 2, 3, 4




Torsion
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® =2A40AS =2 20| (arc length)
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dsE Co M4 (linear element)ct &f.
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)
)=r'(t): S& CO HHBE O = = E|(Velocity Vector)
)

: ZE O] S &0l Jb=5 & B E(Acceleration)

]
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HEMETO HEIIEE  a=a, +a

tan norm

HHIl=E BIE (Tangential Acceleration Vector) : 222 8 & gtsta,,

HHAHII=SE BE (Normal Acceleration Vector) : 22 =X8tsk a,,,

v(t):% dr ds u(s)ﬁ, a(t)—dv—d(u(s)dsj—du(ﬁj:u(s)d_zs

Tdsdt oV dt Tt dtl Vdt ) ds\dt at?
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24 col PEOIAM S SE(Curvature) x(s)

 PEOIAS SHRA™ S BE u(s) HatE

c(s)=u(s)=[r(s) (=97

* CAO PEOIAS HIE&(Torsion) z(s)

N =
P — R | o

PEUA =ECIt EHUH A2 0EEE

p= ( K)J' : &2 3=8 & Bl E(Unit Principal Normal Vector)

b=u><(%()1':u><pb' &R S Y A B E(Unit Binormal Vector)

& H(Osculating Plane)(H1 & u2t u'0ll 2lofl &= B2 Ca 2 PEHUMS Hal=s




Torsion (&

PROBLEM SET 9.5

HW: 5, 15, 24, 30, 35
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