Math 254H Two-Dimensional Calculus Fall 2019
Summary of the kinds of functions we have covered, how to visualize them, their derivatives and integrals.
function picture approximation derivative integral theorem
T R—=R graph y = f(z) N , 7 tangent slope Second Fund Thm of Calc
f(z) derivative vect field Flw) ~ f(wo) + f'(we)(w=wo) [Dfz,] = [f'(w0)] f: f'(@)dx = f(b) — f(a)
graph z = f(z,y) dient vect ~
f:RZ =R gradient vector Gradient Theorem
contour map f(:c,y) =c f(xay) %f(xo,yo)Jer(o:o,yo)‘(:Efzo,yfyo) . _ler or 5 . .
fz.v) racliont vertor fod v (Vi (worye) | = |85 5] | JVF@de= f(@) - £(@(0)
=. 2
10 - (610, 90) trized ) ~ alte) + (1) (1=t0) R TS penath Formus
c(t) = (x(), arametrized curve ct) = clto) + ¢/ (to) (t—to . ' (to .
net<h P (& (to)] = L/(to)] P12 (1)) dt = len(@)
Jacobian matrix Substitution Formula
G :R? - R? wv-grid in zy-plane

G(u,v) = (z(u,v),y(u,v))

G(u,v) = G(Uo, Vo) + DGy, vy) (U—to, v—05)

Oz Oz
parametrized region D = G(D*) [DG (4, 00)] = l gZ g: ]
du v

JIp fla,y) dedy =
[[p- £(G(u,v)) |det DG| du dv

) F:R? 5 R2
F(z,y) = (p(z,y),q(z,y))

rate of circulation

;99 _ Op
curlF—(% oy

field of arrows in zy-plane

rate of flux
o o — Op 9q
divF = G + 871}

Curl Theorem
[, curl F(z,y) dx dy
= § F(&)-de

Divergence Theorem

ffD diVF_"(fCay) dx dy
— § F(0)-di

¢ = ctr-clock boundary of D
de'= (2'(t),y'(t)) dt
7 = outward normal of D
dii = (y'(t), —2'(t)) dt




