SecZ‘/on 1.3 — InZ‘egrczZ‘ /on

K different types of /niegraz‘/on in veclor calculus
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K example: line & surface /nfeﬁra/S on a /%v-czéo/o/o/ (Stoke's theorest) «
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Fleex, Flow, and Substance

K Differential forms Name Geomelrical picture
scalar: LP(OX:— k?(ﬁ) leve! curves
veclor: dEm :;\ :;{ ad/jQ = Ax OXX A AL(,} d% + A’Z; 0\2 e?a/‘poz‘ehz‘/d/s (Flow sheets)
pseudovector: ad_ ‘E = ‘E oa = %x A%d% —\*Y)é &%A}Q ’)‘%Zf)«xdg Freldlines (Flux tubes)
pSeudoscalar: dq{m = F)c Po\ﬁ = p ox o\té dz boxes of swubstance

A Derl‘t/dfl‘\/e ‘C/ ‘
scalar: dy =V Sodj@ grad Same eguipotential surfuces
vecZor: d/;&\ = V)Ji‘&a cur/ £leex twbes at end of Sheets
pSeudovector: d)/% = VB de div boxes at the end of Flux tubes
pSeudoscalar: dp = O

* Definte integral
scalar:
veclor: e = 5;7;\ = SF ACE Flow # of surfaces pierced Ay path
pSeudovectori &= j;‘l% = j; B-Ja #leex # of Cubes piercing surface
pseudoscalar: cj’vp = S”Y 51 subst # of boxes inside volume

28=(48 =500 $y =4
§4f = sF=0 5
Af=v5dl T-H=F df = d([F-AN-@5R)-da = Tda =T dB = d(D-d3) = ¥Ddc = pdt =F

K Stoke 's 2heorer
# of flux tubes /%mcz‘ar/nﬂ disk (S) bownded 5}/ closed path
EQUALS # of surfaces pierced by closed path (3S)
~ each surfuce ends at its SOUKCE e tebe

* D/‘Vergences Zheorer
# of substance boxes found in volume (K bounded by closed surface
EQUALS # of Flux tubes piercin the closed surface (0K
~ each flux Cube ends ad its SOUKCE substance box



