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xdt
a) Inx:LT (x>0)
special cases : In(1)=0, In(0)=—-o0, In(0)=+00
b) In(xy)=Inx+Iny In(x")=r-Inx
In(i):lnx—lny
y

a) e'~2718281828 , e°=1 , el?=cosf+ jsing
b) e*=exp(x)
c) W=y < exp(ny)=y

Ine” =y < In(exp(y)) =y

sin(A+B) =sin A-cosB+cosA-sinB
sin(A—B) =sin A-cosB—-cosA-sinB
cos(A+B)=cosA-cosB—sin A-sinB
cos(A—B)=cosA-cosB+sin A-sinB

sin A-cosB :%[Sin(A-f- B) +sin(A—B)]
cosA-sinB =%[sin(A+ B) —sin(A-B)]
COSA-cosB = %[cos(A+ B) +cos(A—B)]
sin A-sinB = —%[cos(A+ B) —cos(A-B)]

X=A+B A= /2
assume{ " h { (x+Y)

y=A-B B=(x-y)/2

XY cosX Y
2 2

sinx—siny:2.cosx+y~sinX;y

X+ X—=
COSX+C0SYy =2-C0S y~COS y

2 2

COSX —COSY = —2-Sin x;y -sin x;y

sinx+siny =2-sin

sin28 =2sin@ cosé
€0s20 = cos’d—sin’d = 2cos’d—-1 = 1-2sin’0

c0529:1+C2329 1 Sinzezl—cosw

sin” +cos’ f=1 ---(a)

((@)+sin?0)= l+tan’P=sec’d , ((a)+cos’d)= 1+cot’@=csc’d
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d(fg)=gdf +fdg
du,+du, =d(u,+u,) de =e* < de*=e"dx
dc dx
—=0 dC=0 (C:constant) dinx 1 1
dx 5 =— —du=dlInu
d(x+C)=dx < dx=d(x+C) XX u
d(xy) = ydx +xdy
dx’ =nx"" < dx"=nx""dx Ay =y n-y il
dX m,,n
dx? .'.m-ydxjtn-xdyzclfﬂ)_(1 );_1)
=2X < dx?=2xdx 2y
dx d(y) xdy — ydx
d(1 -1 — 1T w2
—(—}—2 & d )= )X
dx \ x X X X
d(ilz ydx — xdy
y y’
d'sinx dsinx 1 dx :
= iny— = & =dsin
™ COSX <> dsinx=cosx dx dx J1-%? 1_x
d cosx : _ dtan™x 1 dx .
o - sinx e d cosx= —sinx dx o 1+X2_dtan X
d tanx ) d sec™'x 1 dx
=sec’x < dtanx=sec’x dx = = =dsec
dx dx xVx2 —1 xvx? -1
dz(:(txz—csczx < dcotx=—csc?x dx dcgs‘lx:\/—l =N \/izdcos
X 1-x? 1-x?
d secx 4
=secxtanx <> dsecx = secxtanx dx deot™x -1 —ax
dx dx  1+x? 1+x2_dC0t X
d cscx 1
= =-CSCXCcotx <> dcscx =—cscxcotxdx desc™x -1 - —dx —desc
dx xVx2 —1 xvx2 -1
# R R R
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d

d d '
“Ifgl=g—f+f-—g < [f-ql'=f"'- f.q
dx[ g] gdx " dxg [ g] g+1-9

2

{L} LT T R,

g g
chain rule : if y=y(u) and u=u(x) then dy _dy du
dx du dx
d F(x)

— =0 = [f(dx=F(x)+C

d _

d—xjaf(t)dt:f(x) , & constant.
(;j—xjf(x)dx:f(x) => djf(x)dx:f(x)dx

f(x)dx:d“f(x)dx]

jd L)EX) dx=Tf(x)+C => _[d f(x)=f(x)+C  (C:integral constant )

y=y(x) dy=y"dx
ou ou
u=u(Xx, du=—-dx+—-d
(x,y) ™ o y

J.u-dv:u-v—'[v-du (integral by parts )

b(x) O

db dp
x,)dt = f(x,b(x))— — f(x, p(x))— — f (x, t)dt

dxpx( )dt = (x,b() (p())dx+j()a (x, 1)
dC:0 de — g* chainrule de :aeax
dx dx dx
dx" 1 da* .

=Nnx =lna-a
dx dx
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dsinx _ cosx chainrue  dSIN@X 0 COS X
dx dx
dcosx _ sinx chainrule | dCOS@X SN X
dx dx
dtanx i dtan wx
d — SeCZX chainrule N d — a)-SGCZC()X
X X
dcot x i dcot wx
d — —CSCZX chain rule N d ——w- CSCZCOX
X X
dsec x chain rule dsecwx
=secx-tanx > = ®-SecwX-tan wx
dx dx
dcscx i dcscwx
o —cscx-coty —canmle o —@-CSCwX - Cot wX
X X
dsin™' x _ 1 chainrate  dsin” wx _ ®
dx V1-x2 dx \/1—(a)x)2
dcos™ x _ -1 chainrte . 0COS™ X -
dx J1-x? dx \/1—(a)x)2
dtan™ x _ 1 chainrte _ dtan~ ox o
dx 1+ x? dx 1+ (wx)®
dcot™ x _ 1 chain rule dcot™ wx _
dx 1+ x? dx 1+ (wx)?
dsec™x 1 chainrie . 0S€CT X _ 1
2 2
dx xvx? -1 dx X+ (0x)? -1
desc'x -1 chainre . dCSC@X -1

dx  xy/x*-1

v

X xJ(@x)? -1

Binomial formula:

(x+y)" ZC” x“y"~
Leibniz's formula.
dn
dx

n __ n _
where C, _(k)_—k!(n—k)!

k zCnnkk

H(1-g)=(1-9) =3 C1 0g™
k=0

n!




* Taylor’s series expansion :

0 (n)
=3 _(a) (x-a)"
f'(a)
=f(a)+ T (x—a)+

where n!=n(n-1)(n-2)---(2)(2).
f(x) is an infinitely differentiable function.

f "('a) (X_a)z n f (:!(a) (X—a)3 e

some important expansions:

= X" x x* x°
=) —=1l+—+—+—+-
S T 21 3l
( 1)n 2n+1 X3 XS X7
sin [ T T
nx= z (2n+1)! 3!+5! 7!+
© (_1)nx2n X2 X4 X6
COSX = I
& (2n)! 21 41 61
(1+x)p:1+px+p(p_l)X2 p(p_l)(p_z)xa+ ......
2! 3!
It F(x)= f(x), then [ f(x)dx=F(x)+C = |-S-c=0
dx dx

jx”dx _ 1 — x"+C (n=-1)
n+1

jd—X:In|x|+C = Jd—uzln|u|+C
X u

e*dx=—-e"*+C
Jerrax=

1 Infa* _
JaXdX:—-aX+C = aX:en(a):ex'"a
Ina

dx=cos*x+C

dx =sin"'x+C j -1

V1-x?
-1
dx=cot™*x+C
1+ X2

J‘ 1

dx =tan'x+C '[

J.1+x2

I 1
xa/x% -1

dx = sec*x+C J -1 dx = csc'x+C

xvx% =1
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ax

je“ cosbxdx:%[a-cosbx+b-sinbx]+c
a“+b

ax

jeaxsinbxdx: [a-sinbx—b-cosbx ]+ C

a’ +b?

_[sin Xxdx =-cosx+C
J'cosxdx:sinx+C
jtanxdx: Injsecx|+C = jseczxdx:tanx+C

_[cotxdx= Insinx+C = jcsczxdx:—cotx+c

1
jsecxdx =Injsecx+tanx|+C = Jsecza}xdx =—tanwx+C
(0]

1
jcscxdx =—Injcscx+cotx|+C = Jcscza)xdx =——cotwx+C
(0]

) 1
jsmwxdx =——.coswXx+C
(0]

1 .
jcoswxdx =—.sinwx+C
w

_[tan X dx = iIn|s,eCa)x|+C
(4]

_[cothdx = 1In|sin wX+C
(0]

1
jsecwxdx :—In|secwx+tan a)x|+C
(0]

1
jcscwxdx =—— In|cscwx+cota)x| +C
(0]
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