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Multi variable calculus
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Integration by parts
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higher dimensional version

fog ffcog.li's foot og
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Heat equation
Derivation of heat equip
Boundary conditions

x o X LUH t
a p b

temp at
candle

point X and time t

e ix t thermal energy density

PIX mais density

Ctx specific heat

the heat energy that must be
supplied to a unit mass of
substance to raise its temp
one unit



Quit heat energy density generated
in red per unit time

4 exit heat flux
thermal energy per unit time

flowing from left to right

Total change of heat energy

Total heat
energy flowing across

boundary per time
1 energy generated inside per unit time
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So µt 4xtQT differential

equation

elx.tk C p unit

µlx ty keM Fourier's law
4 nductivityHeat flows from hot to cold

So CHI pix Ut Ko Ux TQ

If C p ko are constants
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Boundary Conditions

4 Prescribed temperature
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