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ODbjective of this course:
Quick review of basic mathematical

techniqgues
Function and graph, derivation and
Integration, vector, matrix, complex number,
error and statistics, differential equation
Why?
“The unreasonable effectiveness of

mathematics in the natural sciences”
(E. Wigner 1960)

Only one rule In this course:
Shut up and calculate! (D. Mermin)




Important. shape, intersection points



Oscillation?

violin, drum, swing,
quartz watch,

earthquake,
molecule, crystal,
sound, light, electron




1. Quadratic functions:
y =ax’ +bx+c

Plot graphs !

y =2X° +4X+4



Y =2X° +4x+4




2. Exponential functions: y=a’

y=2°x22=2 ,_2°
YZ?
y=(2x3)° =7 1

y:2027

=7



2. Exponential functions: y=a’

y=23x22 =32 y:z_izl
y=(2x3°=36 °, =
yop2-1 Y4 =2



Advanced.:
the base of natural logarithms

y=¢’
e =2.7182818284 -

In your daily life,
“exponential” means “becoming faster and
faster, usually of a rate of increase”



3. logarithmic functions: y =log, x

For example, In case of a=2 and x=8,
Let’s find y for 7Y _§

log,1="7
log, 64 =7



3. logarithmic functions: y =log, x

2Y =8 , therefore y=3

log,1=0
log,64=6



Advanced: optical transmission and
absorbance

—log,, T = A
100% transmission
T=1>A=7
10% transmission
T=01—>A=?

1% transmission

T =0.01l—> A=7?



Advanced: optical transmission and
absorbance

—log,, T = A
T=1->A=0
T=01->A=1

T=001->A=2
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4. trigonometric functions

PQ
OP

SIN @ =

OQ
OP

COS @ =




sin0=? c¢cos0=? tan0=7?
JC JC JC

SINn—=7? ¢cos—=7? tan—="7
2 2 2

sSinz=? cosxz=7 tanz="7



smO:O

cosO0=1 tan0=0

sm— 1 cosZ:O tanzz
2 T 2 T 2 —
sinz=0 cosz=-1 tanz =0

Let’s plot graphs !

Yy =SIN X, Y = COS X






Plot graphs !

y =SIN X

] JC
=SIN{ X+ —
y ( 3)

] JC
= SIN( X+ —
y ( 2)






Advanced:

& the Pythagorean theorem
sin® @ +cos” 6 =1

& the Euler's formula
cos@ +isin@=e'
O=r—>e”+1=0

In 7. Complex number



y = sin
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