Formulas for Midterm 1.
Curve C: c(t) =z(t)i+y(t)j + z(t)k, a <t <b.

Tangent vector: ¢'(t) = 2/ (t)i+ y'(¢)j + 2’ (t)k.
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Gradient: Vf(a,3.2) = grad f(#,,2) = 57 (#,,2)i + 5 (@520 + 5 (2.9, 2)k
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Directional derivative: %f(c(t))‘ =Vf - u,if c(t)=x¢ + tu, [u/=1.
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Linear approximation f(xg+ h) ~ f(xq) + Z Iz, (x0)hi = f(x0) + D f(x0)h,
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2nd order Taylor formula f(xo+h) ~ f(xg) + izzl%i(xo)hi + §Z s aizgr]( 0)hih;

Chain rule: Suppose g : R - R™, f: R™ — RP and let h: fog: R" — RP be
h(z) = fog(z) = f(g(z)). Then Dh(xq) = Df(yo) Dg(zo), where yo = g(xq).

Vector Field: F(z,y, z)=Fi(z,y,2)i+ Fa(z,y, 2)j + F3(z,y, 2)k.
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Flow line: c() =pBF(c(t)), B>0 ie y =pFy or er_ 2z
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