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Differentiation

Differentiation Rules

Linearity Product & Quotient Rules Chain Rule
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Derivative Identities
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Integration
Integration Rules
Linearity Integration by Parts
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Fundamental Theorem of Calculus
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Functions of Two Variables

274 Derivative Test Lagrange Multipliers Total Differential
Compute D = (frz)(fyy) — (fay)? Objective function: f(z,y) dz = fo(z,y)dz + fy(z,y)dy
Let (z9,y0) be a critical point. Constraint: g(z,y) = 0 F(x + da,y + dy) ~ f(z,y) + dz

o If D(xg,y0) < O, then (xg,y0) is a Lz,y,\) = f(z,y) — Mg(z,y)
saddle point.

1. Compute L, L, and set them equal to 0.
o If D(l‘o,yo) > 0, then...

) 2. Solve for A in both L, =0 and L, = 0.
— if fzx(any(J) > Ov then (x07y0)

is a local minimum. 3. Set the two expressions for A equal to each
— if fuu(20,y0) < 0, then (o, o) other, and solve for z or y.
is a local maximum. 4. Substitute into the constraint equation.

Linear Differential Equations

Y + P(z)y = Q(x)

Integrating Factor: I(z) = e/ F® 4

Solution: y = % {/Q(m)](w) dx+C

Geometric Sequences & Series

Notation
. Formulas
r = common ratio — L
p— n—
a = first term an = ar
a, = n'" term g a[l — rmHi]
o=
S — sum of first L—r
n n terms

Ordinary Annuities

Notation Formulas

R = payment per period R[(1+ i)™ — 1]
1 = interest per period S = -
n = number of periods -
P = present value P = M
S = total value L

__ remaining value R[1—-(1+ Z‘)*("*I)]

~ after x periods Yy = -
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Source: Lial, Greenwell, Ritchey (2016). Calculus with Applications, 11e. Pearson.



