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A)log,x=y=>a”=x

B) log,(x1x2) = log, x1 + log, x2
C) log, f{—; = log, x1 — log, x2

D) logq x* = Klogs x

ELOLKEG MEPUTTWOELG TIOU XPNOLLLOTIOLOUVTAL CUXVA OTN OTATLOTIKN Elval :

logiox =logy, log, x =Ilnx
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Av 800 petafAnta peyedn x,y ouvdéovtal pe tn oxéon vy = f(x) , tote
ovopaloupe puBUS PeTOBOANC TOU Y WE TTPOG TO X OTO CNUELO Xo TNV MAPAYWYO

f'(Xo).
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Nopaywyog LEPLKWV BACLKWY OCUVOPTHCEWV

(c)'=0

(x)'=1

(x¥) ' =vxV1

(=) =1

2x

[nu(x)] = ouv(x)
[ouv(x)] " = - nu(x)

(erx)'=e’x
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S
(f + g)'(x0) = f'(x0) + g'(x0)
(f » g)'(x0) = f'(x0)g(x0) + f (x0) g'(x0)

(f/g)'(x0) = [f'(x0)g(x0) - f (x0)g'(x0)]/[g(x0)]"2
Noa Bpeite Vv mapdywyo g cvvdptnong f 6to onpueio x, 6tow :

i) fl=x". x,=-1 i) f)=+x. x,=9

iil) f(x)=covx. x; =

=l

iv) f(m=lhx., x,=e

V) fig=e", x=kd.

Napadelypa péyiotng ubavodadveiag 1

fap)=p*1-p)'™ x=01 0<p<l

POX, =3, X, = xpn X, =x) = [ [ " (1= p)'™ = p=" (1- p)" &
i=l1
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In(L(0)) = —n1n() - ézn:xl. 0<f<w
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Common Derivatives and Integrals

Derivatives

Basic Properties/Formulas/Rules

d% (cf(2)) = ef'(x), cis any constant. % (F@) £ 9(@)) = F'(2) £/ (@)
% (:c”) = nz""!, nis any number. % <c) = 0, c is any constant.
(f(rc) g<x>) = f'(z) g(x) + f(z) g/ (x) - Product Rule % (e7)) = ¢'(x)es®)

(ggg)l = f’(ﬂ?)g(zg)(;),;gx) @ _ Quotient Rule % [ln(g(m))] = gg/((j))

4+ [7(50)] = £/(96) o) - Chain Rute

Common Derivatives

Polynomials

d _ i _ d _ d ny\ __ n—1 i ny\ __ n—1

)= gt gle) = (o) =nert G (e) e
Trig Functions

dr . d . d 9

. [sm(x)] = cos(z) - {cos(x)} = —sin(z) o [tan(x)] = sec”(x)

d B d B d B 9

e [csc(m)] = —csc(x) cot(x) . [sec(a:)} = sec(z)tan(x) e [cot(x)} = —csc”(x)
Inverse Trig Functions

dr . 4 B 1 d 1 1 d 1 1

dz [S'n (x)} T2 dz {COS (x)} T T2 dr {tan (x)} T 1442

s @) = —— L et = — L eott(a)] = —— L

dzx |:CSC (.T)i| - |J;|\/x2 —1 dx |:Sec (x):| o |Qj|\/$2 —1 dx |:COt ($)] - 1 + $2
Exponential & Logarithm Functions

d T| _ T i T| _ A

%[a]—aln(a) dx[e]—e

d 1 d 1 d 1

@[In(:c)}—;,x>0 %{Inm@—g, x#0 %{Ioga(az)}—xln(a), x>0
Hyperbolic Functions

4 [sinh(x)} = cosh(z) 4 [cosh(x)] = sinh(z) 4 [tanh(m)} = sech?(z)

dx dx dx

% [csch(az)} = —csch(z) coth(z) % {sech(x)] = —sech(x) tanh(z) % [coth(x)} = —csch?(x)
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Common Derivatives and Integrals

The integral of f(x) is another function whose derivative is
Integrals equal to g(x).

Basic Properties/Formulas/Rules

/cf(a;)da::c/f(:z)dx,cisaconstant. /f(x)ig(a:)da::/f(x)dxj:/g(x)dw
[ sy = |
/cf da:—c/f ) dz, ¢ is a constant. /f )t g(x dm—/f dxj:/ab()dm
[ty [ rwar=- [ se)a

/a f(x)dx:/acf(a:)dm—i—/cbf(x)dx /abcda::c(b—a),cisaconstant.

b
Iff(x)ZOOnagxgbthen/ f(z)dx >0

= F(b) — F(a) where f(x /f

b b
If f(x) > g(x) Onagxgbthen/ f(x)de/ g(z)dx

Common Integrals

Polynomials @S the derivative  as the derivative of kx+c
———of x+cis equal to 1 is equal to k

1
/dx:x+c //cd:c:kx—i-c /x”d:c:a:”+1+c,n7é—1
n+1
1 -1 -n 1 —n+1
—dz=Inlz|+¢ o dr=In|z|+¢ r "dr = ——=x +c,n#1
x -n+1
1 1 P 1 » ptq
/am+bdmzaln\ax+bl+c /xgdmzwx§+1+c:pj_qquq+c

Trig Functions  not so useful for statistics
/cos(u) du = sin(u) + ¢ /sin(u) du = —cos(u) + ¢ /sec2 udu = tan(u) + ¢

/sec ytan(u) du = sec(u) + ¢ /csc(u) cot(u) du = —csc(u) + ¢ /0302 udu = —cot(u) + ¢
tan(u —In| cos(u)|+c = In|sec(u)|+c /cot( ) du = In|sin(u)|+c = —In|csc(u)|+c

(sec( )tan(u)+In | sec(u)+tan(u) \) +c

l\D\'—‘

—_

2

/sec ) du=In | sec(u)+tan(u)|+c /sec?’(u)du

csc(u) du=In | csc(u)—cot(u)|+c /csc3(u)du: (—csc(u)cot(u)JrIn\csc(u)—cot(u)\)Jrc
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Common Derivatives and Integrals

Exponential & Logarithm Functions

/e“du:e“—i—c /a“duzlna(a)—{—c /In(u)du:uln(u)—u+c

au o _ e H u _ U
/e sin(bu) du = po (asm(bu) — bcos(bu)> +c /ue du=(u—1)e"+c¢

/e““ cos(bu) du = a?ei+b? <a cos(bu) + bsin(bu)) +c / ain(a) du=1In|In(u)|+c

Inverse Trig Functions

1 U
———du=sin"! <—> +c sin™!(u) du = usin™ (u) + V1 —u2 + ¢
Vva? — u? a
1 L iu -1 _ -1 1 2
1 1 U
/ du = ~-sec™! (—) +c /COS_I(u) du =wucos (u) — V1—u2+c
uvu? — a? a a

Hyperbolic Functions

/sinh(u)du = cosh(u) + ¢ /sech(u) tanh(u)du = —sech(u) + ¢ /SeChQ(u)du = tanh(u) + ¢

/cosh(u)du = sinh(u) + ¢ /csch(u) coth(u)du = —csch(u) + ¢ /CSChQ(u)du = —coth(u) + ¢
/tanh(u)du =In(cosh(u)) + ¢ /sech( )du = tan™" | sinh(u)| + ¢

Miscellaneous

1 1
————du=—1In
/a2—u2 Y= 9
1 1
—d :—In
/UZ—CLQ Y=o
u 2 1
/\/aQﬂuzalu:2 224 L 5 S - <a>+c
/\/2au—u2du:u

U+ a
+c
U—a

2
/\/a2+u2duzgva2—|—u2+a2In‘u—l—\/a2—|—u2’+c
/\/ —anu—f\/ —aZ——In‘u—i-\/ —a2’—|—c

u—a

2 _
2au — u? + @ cos! <au> +c
2 a

Standard Integration Techniques

b b 9(b)

u Substitution / f(g(z)) ¢'(x) dz will convert the integral into / fg(z)) g'(z)da = / f(u)du
a a g(a)

using the substitution v = g(z) where du = ¢'(z)dx. For indefinite integrals drop the limits of

integration.
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Common Derivatives and Integrals

b

b b
Integration by Parts : /udv = uv — /vdu and / uwdv = uv —/ vdu. Choose u and dv from

a

integral and compute du by differentiating « and compute v using v = /dv.

Trig Substitutions : If the integral contains the following root use the given substitution and formula.

Va2 — a2 = z= %sin(e) and cos?(f) =1 — sin?()
Ve —a? = z= %sec(e) and tan?(d) = sec?(d) — 1
Va2 +b22? = z= %tan(e) and sec?(d) =1+ tan?(9)

P(x)

dz, where the
xr

Partial Fractions : If integrating a rational expression involving polynomials, /

degree (largest exponent) of P(z) is smaller than the degree of Q(z) then factor the denominator
as completely as possible and find the partial fraction decomposition of the rational expression.
Integrate the partial fraction decomposition (P.F.D.). For each factor in the denominator we get
term(s) in the decomposition according to the following table.

Factor of Q(z) Termin P.F.D || Factoris Q(x) Termin P.F.D
A Ay Ay Ay,
b b)k ek
ar+ ar +b (az +) afc+b+(aﬂc—|—b)2Jr +(ax—|—b)’“
Az + B A1z + By Apx + By
2.4 24 k I EN
et br e azx? +bxr+c (az” +be + ) aa:2+bm+c+ (az? + bx + c)k

Products and (some) Quotients of Trig Functions :

For /sin”(az) cos" (z) dx we have the following :

1. n odd. Strip 1 sine out and convert rest to cosines using sin?(z) = 1 — cos?(x), then use the
substitution v = cos(z).

2. m odd. Strip 1 cosine out and convert rest to sines using cos?(z) = 1 — sin?(z), then use

the substitution u = sin(x).

n and m both odd. Use either 1. or 2.

4. n and m both even. Use double angle and/or half angle formulas to reduce the integral into
a form that can be integrated.

@

For /tan"(a:) sec”(z) dz we have the following :

1. n odd. Strip 1 tangent and 1 secant out and convert the rest to secants using
tan?(x) = sec?(z) — 1, then use the substitution v = sec(x).

2. m even. Strip 2 secants out and convert rest to tangents using sec?(z) = 1 + tan?(z), then
use the substitution u = tan(z).

3. n odd and m even. Use either 1. or 2.

4. n even and m odd. Each integral will be dealt with differently.

Convert Example : cos®(z) = (cosZ(x))3 =(1- sin2(5c))3
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