MATHEMATICAL ANALYSIS 1
THINGS TO REMEMBER

1. TRIGONOMETRY
1.1. Fundamental trigonometric identities.
sin?(a) + cos?(a) = 1

tan?(a ) +1=sec

= —sin(«) (sine is odd)

(cosine is even)

6 |0 § 5 § §
sinf [0 L Y2 1 ¢
cosf | 1 @ g % 0 -1
tang |0 %2 1 V3 - 0

1.2. Inverse trigonometric functions. The inverse trigonometric functions are defined by restricting the

domains appropriately:
e arcsin: [-1,1] = [-F,

e arccos: [—1,1] — [0, 7

5)

s

e arctan: R — (-7,

w\a

%] is the inverse of sin restricted to [—7, 5.
] is the inverse of cos restricted to [0, 7.

is the inverse of tan restricted to (=3, 7).

2. COMPLEX NUMBERS

Property Formula
Modulus |z| = Va2 + b2
Argument arg(z) = arctan(b/a)
Conjugate zZ=a—b

Real part Re(z) = 52
Imaginary part Im(z) = %~
Polar form z =r(cosf + isinb)
Exponential form z=re?
Multiplication z-w =rsellte)
Division Z= 261(9_@
De Moivre’s 2" = pneind
nth roots Yz = yret0t2mk)/n




3. DERIVATIVES

d
d—x”‘ = azr®! (Va € R)
x
Esinx = cosx
o5 08T = —sinzx
d 9 1
Etanx: 1+tan“z = o1
d ) 1
— arcsiney = ——
p Aresinz i
d 1
= ar - -
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iaurctanav =
x 1422
iaI = (Ina)a® (Va > 0) in particular iew =e
de ™ P Tdr
i10 || (Va>0,a#1) in particular ilm\ac| =—
dz e (Ina) ’ P ' dz -
4. TAYLOR
e’”zzﬁ—i—o(ac"), x—=0
k=0
2?2 23 ot af x
1n(1+$>—$—?+§—z+g_ +( 1)”1 +(.’I:n)
:Z( 1)’“71?4—0(17”), x—0
k=1
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m — 0.
Z 2k‘+1) +o(x )s r—0
k=1
332 .1'4 ‘TG m me 2m+1
cosa:—l—§+4—a—---+(—) W+O($ )
m x .,
= Z(—l)kw“v‘o(fli2 n+1), x — 0.
k=0
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lI+2)*=14azx+ ¥x2+-~-+ (Z)m"—l—o(m”)
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5. INTEGRALS

xa+1
(a7 — _1
/x dx a+1—|—C’ (a#£ —1)

1
/fdx:10g|x|+0 (for z > 0 or x < 0)
T
/sinxdxz—cosx—&—C
/cosxdx:sinw—i—C
/exdxzex—l—C’
1
/7dx:ar0tanx+0
14 22

1
/7dx = arcsinz + C
1 2

— X

/sinhxdx =coshz +C

/cosh:cda: =sinhx + C

—=l-az+a2? -2+ (=1)"2" +o(z") = i(—l)kxk + o(z™)
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