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df

flz + Az, y + Ay) — f(z,y)

[f(x 4+ Az, y+ Ay) — f(z,y + Ay)] + [f(z,y + Ay) — f(z,y)]
fo(x + 0182,y + Ay)Az + fy(z,y + 2Ay)Ay, (0< 01,00 < 1)
fo(z,y) Az + fy(x, y) Ay + e1Ax + €1 Ay

of _ . fu+ Bry) — f(xy)
ox Ax—0 Az
Jy  Ay—0 Ay

fe(x + 01 Az, y + Ay) — fo(z,y)
fy(a% Y+ 92Ay) - fy(xa y)

Fomy)ds + fo(z,y)dy = g—fd:c n Z—fdy L5 (E—RELMS)
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F = f(z+ Az,y+ Ay) — f(z + Az, y)

= fla+ Az,y+ Ay) — f(z,y + Ay)
—[f(z + Az, y) — f(z,y)]

f x SRR

ny =
(X.y+Ay)/ | (X+AX, y+Ay)
(X,y) (X+AX, y)
o(z) = flz,y+ Ay) — f(z,y)
O (x) = felz,y+ Ay) — fu(z,y)

F = o(z+ Azx) — o(z)
Azp'(z+ 0Az)

= AzAyfey(z+ 00z, y+ 60" Ay)

Ax,Ay — 0,

Az {fz(z+ 0Dz, y + Ay) — f2(z+ 0Az,y)}

fx+ Az,y) — f(z,y)
fy(ilj + Az, y) — fy(xa Y)

= ¢y + Ay) — o(y)

Ay (y + 01Ay)
Ay{fy(x + Az, y + 01 Ay) — fy(z,y + 01Ay)}

= AzAyfye(z+ 0102,y + 010y)
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=RXDER (2 ZIXEETA)

flze+ Az, y+ Ay) — f(z,y+ Ay) = ADzfe(z,y+ Ay) +

Af

Af

df

flz,y+ Ay) — f(z,y) = Ayfy(z,y)+

Af flz 4+ Az, y+ Ay) — f(z,y)
= [f(z+ Az, y+ Ay) — f(z,y + Ay)]

(AD)7 4 (e + 6180,y + Ay)

= Azx{f:(z,y) + Ayfoy(z,y+ 02Ay)}

A 2
B (o 0180,y + Ay)

2
(Ay)?
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fyy(xay + 93Ay)

{Azfe(z,y) + Ayfy(z,y)}
.% {(Ax)Qfm(x + 018z, y + Ay) + 28xAy fry(z,y + 02AY)

+(Ay) fyy(a,y + 038y) }
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1SIE line integral
/Cf(x,y)ds ALI£OZfZASZ
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ﬁ'ﬁ%ﬂ line integral
5. As;Dxih, yENOHEEE Ax;, Ay; &3, XEEAS,DRIAEaETEE,
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exact differential, nonexact (imperfect) differential

df = P(z,y)dz + Q(z,y)dy
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Green's Theorem

]{C[P(x,y)dx+Q(x,y)dy] // <8Q ap) dxdy
A

ABC:y,(x), ADC:y,(x) &// c
y2(z) = OP
[ ]Gy = [ a7 v .
= /mA dx[P(z,ys(z)) — P(z,y1(z))]

= — %d:cP, (C is a counterclockwise direction)

DAB:Xx5(y), DCB:x,(y)
//—da:dy _ /dey ﬂﬁl(y)dwé)_Q

= de(m(y), y) — Q(z2(y),y)

YD
= fdy@, (C is a counterclockwise direction)



or _0Q
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df = P(z,y)dz+ Q(z,y)dy
= %dw—l—g—gdy
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\%éﬁf ﬁ]\ nonexact (imperfect) differential @W” Li

DHDDH7?
McQuarrie and Simon, Appendix H.10
RT
dr = Cy(T)dT A ”V dV

9Cy (T)/OV =0, d(nRT/V)/dT = nR/V

— nonexact

dx Cyv(T) nR
S T - 7
T T : V a

O[Cy (T)T 1 /0V = 0(nR/V)/0T =0

— exact
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