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1. Introductory Topics
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1.1. NUMBERS e L INEY
2x 6 0 X naturalnumbersi.e {1,2,3,4....}
3
2x 6 0 X integersi.eZ {..,-4,-3,-2,-1,0,1,2,3,4,...}
3
2x 5 0 x Q rationalnumbers(Z andfractions)
X 5 25
2
x> 2 0 X IR realnumbers(Q andirrationalnumbers,roots, ,e..)
X 2
x> 2 0 x C complexnumbers (IR andimaginarynumbers)

X -2 21 2iwherei -1
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1.2.3 POWERS
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1.2. ALGEBRA

1.2.5 Logarithms
Potential function a b" ,iflooking fora e.g8 2°
Square root function b %a ,iflooking forb e.g2 /8

Logarithm n log,a ,iflooking forexponent n
nequaldogarithnofatothebasisb

Question:™ To whibh gowerm\? do you have to raisemd: ,inorder to get_a’ as the result_
“ewark: This power, Y dy whibh_d has to de raised iY order to get_d is balled the
logarithw of_a" wheY_d is the dasis.
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1.2. ALGEBRA O o Wit |

1.2.5 Logarithms

Examples:
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1.2. ALGEBRA

1.2.5 Logarithms

More Examples:

10 2 0.01 10 Zo.01
10° 1000 10 3/1000
41 025 4 ¥Yo.25
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log,, 0.01
log,, 1000
log, 0.25
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1.2. ALGEBRA

1.2.5 Logarithms
Further Proofs:

Recalla b n a

Alsotakelogonbothsideofa b withbasec

a b a b
a 2
a n b n @

b
From (1) and(2),we get
a
a
b
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1.2. ALGEBRA

1.2.6 Factorial, Absolute Value, Sums

. . n
Sigma sign: Examples: i 12 3 . n
i1
5
a a, a a, a; a, a
io
6
20 20 2t 27 23 2% 2% 2°
io0
3
2i 21 22 23
i1
4
iZ 12 22 32 42
i1
5
i 2 1 2 2 2 3 2 4 2 5 2
i1
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1.3. SEQUENCES

Mathematics - Pdof. DA Philipp E. )aeh 30




- . 2 i ] = TR b G BT bR R T




1.3. SEQUENCES, SERIES AND LIMITS

Arithmetic Sequences

Definition: A sequence is called arithmetic if the following is valid:
a1 — &, = d, with d = constant
;fod all eleweweYts of the sedueYce k=6, T, T ...

Composition law for arithmetic sequences:
a=a; +(k-1)-d

Example:
Consider the sequence 5, 10, 15, 20....

3125,8.2:10, d:az'a1:10'5:5
a;=5+(5-1).5=5+20=25
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1.3. SEQUENCES, SERIES AND LIMITS S UMy

Geometric Sequences

Definition: A sequence is called geometric, if the following is valid:
q with g = constant
& 1

(fod all eleweYts of the sedueYce k=6, T, T ...

Composition law for geometric sequences:
A= A 4= A G2 = Qg OB e, =a, qk

Example: Consider the sequence 2, 4, 8, 16....

a,=2,a,=4, q=4/2=2
a;=a,0=16.2=32 or a, q*=2.24=2.16=32
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1.3. SEQUENCES, SERIES AND LIMITS T

Series (Reihen)

During the composition of an (infinite) series all elements of a sequence
are summed up:

R a
k 1

The sum up to the n-th element is called n-th partial sum:

n
Sn ak
k 1
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Partial sums of the arithmetic series (a := a,):

Arithmetic series withd 1, a 1:

Sn123....n1nn1

2

General:

Sna ad a2 .. a n1ld

SnannldannZd ...... anZdandan

n@, a)) n n_1n
25, n@a, a) S, % S, Ha (0 1) na w

Small Exercise: Substitute a=1, d=1 in the General formula of S, and
simplify. What do you obtain?

Mathematics - Pdof. Dd. Philipp E. )aeh 36




3 _.Hf A YAMBLREC, SOHEE [0
AT gy uomnc s
ADMINISTRATION % &

e TP

1.3. SEQUENCES, SERIES AND LIMITS
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Example: Geometric Series

Suppose that you invest in a real estate and purchase a land near Hamburg. A
renewable energy business firm takes it on rent. According to terms, the lease can
be done for every six months, the amount of rent is subject to 10% increase in
each subsequent lease. The first amount of rent is € 6000. Calculate the total
amount of rental payments that would be received for the period of 5 years.

The resulting geometric sequence 6000, 6600, 7260.....
a, = 6000, a,= 6600, g=6600/6000 =1.1, n=10

6000(1.1° 1)
1.1

Small Exercise: What is the value of rental payments received at the end of 3
years?

Sio 95624.54
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Exercise:
Suppose that a production plant produces 100 chocolate bars in the first day. The
production capacity can be increased by 5% every day. Calculate the total output of
the production plant for two weeks.
(hint: you have to use S, formula where a=100, g=1.05 and n=14)

Now also calculate the number of chocolate bars produced on the 10th day.

A super market places an order of 800 bars at the start of the first day of
production. How many days will it take to fulfill the order?
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Definition: A functionwiththe form
y a, ax ax® ax® .. ax" ax'

is called an - thdegreepolynomial function.

The real numbers g, are called coefficients.
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1.4.1. 1st and 2nd degree Polynomials

Which different mathematical ways can be used to describe geometric
objects?

1st degree polynomiak describe (straight lines):

Two-point- form (from the slope %)
X
Y Vi Yo Y1( tana) and y Y2 Y1y X, Y, respectivey
X X; X, X Xy Xq
General form y a a x with a;: y intercept

a,: slope
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1.4. POLYNOMIALS

The equation of a parabola (n=2)

Example:

Fromvertex formto standardform:
considery x 3% 4
withvertex formparameters:

s 3a ly, 4
expand,we get

y x* 6x 9 4

y x* 6x 13
standardformparameters:

a, l,a 6,a, 13

X

"&;Sz\»kgl \MI;]IUI\H( 1‘0‘.“& l

Example:

From standardform to vertex form:
y x? 6x 10
standardormparameters

a, la 6,a, 10

y x2 20 9 1

y x2 203 3% 1

y x 3?2 1
withvertexformparameters

X 3a 1y, 1
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1.4. POLYNOMIALS S T Wt
The equation of a parabola (n=2) General form:
Examples:
X
2
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Zeros of a quadratic function, i.e. intersection wi
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1.4. POLYNOMIALS

1.4.3 Determination of the zeros of a polynomial

Decompositition into linear factors

Theorem: If X, is the (e.g. guessed) zero of a n-th degree polynomial P(x) , the linear
factor (x —x,) can be seperated from the polynomial:

P(X) = u(x)(x —Xg). In this case u(x) is a polynomial with the degree (n —1).

The coefficients of the remaining polynomial u(x) can be determined through either
HodYed s Wethod ;Yot boleded hele od polllYowial loYg dilisioY.
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1.4. POLYNOMIALS

Polynomial long division

If, in a rational function, the degree of the numerator is higher or equal to the
degree of the denominator, a polynomial long division can be conducted.
Through polynomial long division the zeros of a polynomial can be determined, if
one zero is already known. In this case the original polynomial is divided by the
respective linear factor.

Example: X3 —3x2 + 4 has a zero at x = 2.

Further zeros can then be determined through polynomial long division.

In addititon to this slant asymptotes can be determined, if the degree of the
numerator is exactly one higher than the degree of the denominator (also see
chapter 2, differential and integral calculus).
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Polynomial long division

Example:
(=32 +4): (x=2)=(x2—x—-2)(x—2)

2

X X 2
X 2)x3 3x? 4
x3  2x?
x? 4
x?  2x
2x 4
2x 4
0
Therefore, x-2 is the factor of (x3 —3x? + 4)
Mathematics - Pdof. Dd Philipp E. )aeh 61
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Polynomial long division
Example:
(X*+x2=2): (x+1)=(x3=x2+2x—-2) (x+ 1)
x® x® 2x 2
X 1)x4 x? 2
x* x°
x* x2 2
x3 X2 Small Exercise:
W (X2 -9x —10) / (x+1)
2%2  2x We know
— (X2 - 9x — 10) = (x+1))(x-10)
2x 2 Verify it with long division.
2x 2
0
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1.4. POLYNOMIALS

Properties of polynomials

An n-th degree polynomial has a maximum of n real zeros.

The addition, subtraction, multiplication and linking of polynomial functions
(polynomials) always results in polynomials again.

The division, on the other hand, results in rational functions.

Mathematics - Pdof. Dd. Philipp E. )aeh
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2.1. SYSTEM OF LINEAR EQUATIONS

System of Linear Equations:

A finite set of linear equations is called a system of linear equations or a linear system.

For example,

System of two equations:

2x 'y 3
5x vy 4

System of three equations:

X y-z 5
2x 'y z 3
-X 'y z 9

Mathematics - Pdof. Dd. Philipp E. )aeh
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2.2. SYSTEM OF LINEAR INEQUALITIES

E
—«/
producer 1 ) ]
feasible region
20 —
| | | |
20 40 60 S
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Three cases have to be distinguished:

Normal case:
The space of admissible solutions Z is bounded and not empty.
Then it is a convex polyhedron
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2.2. SYSTEM OF LINEAR INEQUALITIES

Convexity of the admissible range:

not convex convex

Convexity means that every connecting line between two point of the admissible
range completely lies inside the range.
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Examples: Different tangents to a curve

y y=x?

slope at x* = 2:

N dy/dx = 12
slope at x* = 1.
dy/dx=3
([
1 2 X
Mathematics - Pdof. Dd Philipp E. )aeh 79
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a) Power Function

X" y X
Examples: y X
y x°
y x( x)
y 1 x°)
1 1
y —( x7)
X

Mathematics - Pdof. DA Philipp E. )aeh 80




b) Exponential Function

y ax (elna)x e><Ina

c) Logarithmic Function

y Inx
x 0

y log, x
a¥ x

d) Trigonometric Function

y sinx
y COSX

Mathematics - Pdof. Dd. Philipp E. )aeh
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1
In

a
y'Ina (Inx) 1
X

COS X

sin X
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3.2. DERIVATIVE RULES 2N\ ARG SO

c) Product Rule:

y () 9(x
y fg y f'g fg
y fgh y f'gh fgh fgh

Example:
y (nx) 4x* y 4 (%xz (Inx) 2x) 4x@ 2Inx)

y JxeX &y (% e X Jx e X JxeX5x') e X“(% x/x 5Vx)
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3.2. DERIVATIVE RULES SIS UM MPUBC Sra—
f(x) , fg g
d) Quotient Rule: — y
) Quotient Rule y a(x) g2
Example:
y x° y 3 (4 X)) X (2¢) 12¢ x X2 X))
4 x @ x) @ X7 @ x)
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3.3. APPLICATIONS & EXERCISES —
CURVE SKETCHING
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Necessary and sufficient conditions for local extrema
Nebessadl) PoYditioY fod a lobal Wadivuww od WiYiwuw: f ;i) = 0

l.e., if there is a maximum or a minimum at x,, theV ;i) =0

“uffidieYt PoYditioY fod a loPal Wadiwuw: f';ii, =6 a¥d ;i) < 0

le,iff;ii, =6 a¥Yd ;i <6, thede s a loPal Wadiwuw at t

“uffibieYt PoYditio¥ fod a loPal WiYiwuw: T ;ii, =6 a¥d f*;ti) >0

le., iff;fi, =6 a¥df";i >6, thele is a lobal WiYiwuw at
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3.3. APPLICATIONS & EXERCISES —
CURVE SKETCHING
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Continuation of the Example

5. Tangent at IP:

Slope at IP:
f4) 128
t(x) mx b
176 1284 b
688 b

t,(x) 128x 688
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6. Parallel line to the inflection tangent:

2 -b0105714 Tc 444
256 b
t(x) 128x 256
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4. Integral Calculus

Mathematics - Pdof. Dd. Philipp E. )aeh 101

If f(x) is integrated, you obtain the primitive function F(x).
If F(x) is differentiated, you obtain f(x).
Integration is the reversal of differentiation.

2. Theorem of differential and integral calculus
If F(x)

b

f(x)dx F(X)? F() F(@)
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y f(x) a(x)

cC) )
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4.3. APPLICATIONS & EXERCISES
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Example 1:

2
(9x* 4x 2 a® x' 72x Hdx

1

Example 2:

2
(3x* x? a’ 4x)dx
a

Example 3:

2

(3 6x

1
— eMdx
1 24X )

Partial integration and integration by substitution are not covered here.
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Elementary Calculations

a+(b-c) = at+b-c

a-(b-c) = a-b+c

a*(b+c)=ab + ac

(b+c)/a=bl/a+cla

a/(b+c) not equal to a/b + a/c !!!

(a+b)(c-d) = ac-ad+bc-bd => (a + b)? =a® + 2ab + b?
a" *b" = (a*b)"

a"/b" = (ab)"  #






7.x> 205 x 40 0 8.4x> 20x 25 0






(0 - Ea )
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1. The sum of the first seven numbers of an arithmetic sequence is 42 and the sum of the first
and the fourth term is -12. Determine al and d.

2. In an arithmetic series the sum of the 7" and 10" element is 83. The sum of the first four
elements is 46. Determin7

2. The sum of the first fot2.98462(n)h8.98438(7 re)7
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Curve Sketching
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Arithmetic and geometric sequences and series

1.8;=-18; d=8 2.a1=4,d=5

3.9 =2; a1 = 32768 4.9= % ; S10=18,874
5 d=-15;a;=3;S1p=-375 6.n =630

7.n=61 8.d=30; n=20
9.S10=642,02m ; n =16, 16 Tage 10. a) ag = 107,84 m. ;

b) Sz00 = 13.083,46 m.
c) n =454 Tage

Curve Sketching

Please sketch the graph of the following functions:

1.

_ + 1

T 1+
2.

_ +

S -1
3.

= + -1

4,

13
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VORKURS-MATHEMATIK

Potenzrechnung

3

A

Faktorisieren

AT __ _E ___* L] e

6

Bruchrechnung
Wurzelrechnung

e R e —

8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Gleichungen 2. Grades

Gleichungen 3. Grades

Gleichungen 4. Grades

Komplexe Zahlen

Lineare Gleichungssysteme

Funktionen 1 Grades

Funktionen 2. Grades

Funktionen 3. Grades

Funktionen 4. Grades

Funktionen héheren Grades

Folgen und Reihen

Grenzwerte von Folgen

Differentialrechnung

Ableitungsregeln

Integralrechnung I

Integralrechnung I1

Logarithmus- und Exponentialfunktionen
Kurvendiskussion von Exponentialfunktionen
Trigonometrische Funktionen

Formeln zur Differentiation und zur Integration

i
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ab + ac = a(b+c)
BEISPIELE

24x°y°7 (y'7 +3x8)
128°y2 (2xy' 2 + 6x9y’z )
6x°y'2" (4x7220 " + 125°y 2g3-)

24xX°y' 2" + 72x“ys

[N

BINOME
a’ +2ah+b’ = (a+b)? a’-b’? = (a+b)a-b)
a*-2ab+b? = (a-b)’®
BEISPIELE
x*+10x+25 = (x+5)° x?-100 = (x+10)(x-10)
x2-2x+1 = (x-1)? x'y>- 25 2D = (XCy+5a bs)(x"y 5a°b°%)
;1’%&3\% ]-12'1“3 = 1+11 4)(1 Ilp)
-
]
N -i\‘_’ 7 I
£ — ’,
'—
i




o |
(x+9)(x-3) =  x?+6x-27
(x2+6x-27):(x+9)= x-3
{x%+9x)
-3x
-(-3x-27)
Ll
BEISPIEL MIT REST 127
(x*+6x+100) : (x+9) = x-3+ 75
-(x*+9x)
-3x
-(-3x -_27)
127
BEISPIELE
(x* -x* A6x+16):(x*+x-2)= x%-2x*+4x-8
(x5 +x*-2x°)
.;l_l
v ——
- ’ N = ‘
= ;
_—

d

T ———

h - —
F
| :
= ' K
=
- e
h L

r = -
e —



Mathematik_5 " Bruchrechnung

BEISPIELE
4 , 7 __45+13 _ 41 x b __ Txt3b
3t3= 735 15 3T 75 5
dash , 6 _ (atbyrib2 34 = 3atby4(a-b} _ Tab
2 x 2x b arb | (ath)aby  at-b?
1 2 3 4 _ 1 2 3 4
S+t Tt T D) T e D | GrEH) tEeD
HN: X (xt1)
(x+1) (-1}
D+
XX (x-1}
HN = £ D) &)
- 1 e a2 1y 29e2 . TV 1A vl I Wt TY w3 1B w233 3 1At 1 B4 6x3 1—3x2 T4




_ WUpsroleachmnuneg

e
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= E
e
= .
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- | — :
e —
ol - ————————————
-

- .
= 7. — —

— o [a——

T — — =

e E‘ el e
R e —

e~ e e

e m————— ‘

bn:a@ Hﬁ:b

¥2=9 3x=3=24J9 =43
$=32 >x=22° 32 =42
23 =-125 =3 =125 =-5

xt =256 —* J256 =14

2 /-100 &R
N

FORMEL:

BEISPIELE:

—.. L s 4 . M iy

“
'






Riathomatile K Gleichungen 2. Grades

ax’+bx+c=0mitabe€ RundaZ0

A létfpmi.rm Form ¢

2
p - q - Formel: x1,2=-—§~ﬂ: (‘-Z—) —q

LOSUNGSMOGLICHKEITEN:

1L Quadratische Erginzung
x?-x-12 = 0 2+ 11 x+24

_

i

‘n?lﬁ







Mathematik 10 Gleichungen 4. Grades

ALLGEMEINE FORM: ax?+bx3tex?+dx+e =0mitab.ede ERunda#0

FALL 1: c,d,e =0

5x4+15x°% = 0
5x%(x+5) = 0
S P =} x4=—-5

FALL 2: b,d,e =0

3x4-12x° = 0
3x’(x*-4) = 0
X,y =0 13‘4=i2

FALL 3: d,e=0
x4-13x°%-48x? = 0
x2(x*-13x-48) = 0
2 (16 )(x+3) = 0
X,, =0 x,=16 X, ,=-3
FALL 4: e=0
x%-43%3-44x7+96x = 0
x(x*-4x’-44x+96) = 6
x, =0 Lisung durch Probicren: X, =2

;oo g m  wew =

3

aim




B 4B e ~A2E A K amnlexe Zahlen

Definition: 7 = ++/—1

Folgerung: i = J-1 = i = i* AW,
2 o= = i* = @Y usw
=, < o — s
— - !
g L -




Mathematik 12 LGS

‘s 1 A AR T . Yy A EZ s w .
K=, I ‘
_
1
|

1.1.

1.2

1.3.

1.4.

Inhomogene lineare Gleichungssysteme

I 3x + 4y =2 51 15 + 20y = 10
11 5 - 10y =20 31 15x -30y_=_60
| 5L311 50y = -50
y=-1eingesetztinl :3x+4(-1)=2liefert x=2
LOSUNG: genau eine: L(2/-1)

I 3x +1ly = 5 I- M liefert : 0 =-2 Widerspruch
I 3x +1lly =7

LOSUNG : keine L=1{}
1 3x +6y = 18 I-6llliefert : 0=0
oI oO05x+y = 3

LOSUNG : beliebig viele: L=R

Homogene lineare Gleichungssysteme

I 3x+7y =0

I Sx +2y =0 :

LOSUNG : genau eine L=(0/0) oder beliebig viele: L =R

Inhomogene Gleichungssysteme haben auf der rechten Seite mindestens einer Wert

ungleich Null. . .

Homogene Gleichungssysteme haben auf der rechten Seite lauter Nullen.
Inhomogene L.GS haben genau eine, keine oder unendlich viele Losungen.
Homogene LGS haben immer die Losung Null fiir jede Variable oder unendlich viele
Lésungen falls eine Zeile aus lauter Nullen besteht.

3 Gleichungen mit 3 Variablen

2.1.

- " r~ =} L LD —m DG Yo Y
| e

I 3x + 2y - 5z = -8

1} x + 9% -9z = 0

HI 12x + vy -12z = -14

Zuerst wird aus je zwei Gleichungen eine Variable ( in diesem Fall die Variable x )
entfernt;

T

e —

o




HSBA Mathematik 13
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Die allgemeine Funktionsgleichung lautet:

f(x)=mx+b

mit b, m aus der Menge der reellen Zahlen und m ungleich Null.
Der Graph einer Funktion ersten Grades ist eine Gerade.
Der Anstieg der Funktion f(x) = mx + b ist defimert als

m = tan & wobei der Tangens eines Winkels das Verhiltnis von Gegenkathete zur Ankathete
ist.

Falls m den Wert Null hat, verlduft der Graph der Funktion parallel zur Abszisse und
schneidet die Ordinate in b.

Senkrechte Geraden im Koordinatensystem sind keine Funktionen und statt der Bezeichnung
f(x) verwendet man die Form x = a, wobei die Senkrechte die Abszisse in a schneidet.

Bestimmung der Schnittpunkte mit den Koordinatenachsen:

[-.-_____-. - .. S P |

Setze f(x)=0
mx+b=0 Xo=-b/m
%o heillt Nullstelle

Der Schnittpunkt mit der Abszisse wird als Py ( X0 / 0) bezeichnet.
i3 r  eed 1. 1 i e———————
L i e

|
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Funktionen 2. Grades

Die allgemeine Funktionsgleichung lautet

f(x) = ax’ + bx +c

A AT i e Ll e e

f{x) = x* +bx +¢

mit a, b, ¢ aus der Menge der reellen Zahlen und a ungleich Null.

1. Bestimmung der Nullstellen von Funktionen 2. Grades

Fir Funktionen 2. Grades

- mit einem Term der Form f(x) =x* +¢
lauten die Nullstellen Xorpp = tV—€

- mit einem Term der Form f(x) = x* +bx
lauten die Nullstellen Xo1 =0, Xgp =-b
{J" B B — 2 W

I‘-} 1ot WT__11 2 Ao A NT T T
T

r
4

ist der Koeffizient von x mit umgekehrtem Vorzeichen)

- mit einem Term der Form fx) = x> +2bx +b?
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Funktionen 4. Grades

Die allgemeine Form der Funktionsgleichung lautet:

f(x)=ax*+bx’+ex*+dx+e

mit a,b,c,d,e, aus der Menge der reellen Zahlen und a ungleich Null.

Falls der Koeffizient a positiv ( negativ ) ist, verlduft der Graph der Funktion von oben links

b

1. Bestimmung der Nullstellen einer Funktion 4. Grades

Funktionsgleichungen der Form

- f(x)=ax" haben eine vierfache NS beix=0.

- f(x)=x*+e haben zwei reelle NS bei x =+4/—e und zwei komplexe NS.

- f(x)=x*+dg’=x" (x+ d)haben einc dreifache NS bei x=0 und cine einfache
beix=-d.

- f(x):x4+cx 2=x2(x?+ ¢ ) haben eine doppelte NS bei x = 0 und zwei NS bei
x=t4/— c.

i _ = e e —— W T




HSBA Mathematik 17

Funktionen hoheren Grades

mit  8n Ae1. A And. ... 82 a1, as.  aus der Menge der reellen Zahlen
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Folgen und Reihen
451 L L o E T e
¥
:&'
|
Definition einer endlichen Folge: (an) = (al, Ayy o ,an) mit a,eR
Definition einer unendlichen Folge: (an )neN = (al,az, R ) mit a, €N
Definition einer Reihe: S,=a +a,+a,+ .. +a,
Fipgedy- Hine Brloogisd 1y ciger Beihewenn man e e
U J
AL *

Arithmetische Folgen und Reihen

Definition:  Eine Folge heift arithmetisch, wenn gilt: ani—ay=d

wobei d eine konstante Differenz zweier aufeinander folgender Glieder ist.
Beispiele:  a; =3 d=5 n=7 (a,) ... = (38,131 8,23,28,33)

by =10 d=-3 n=10 (B,),. o =(1310,7,4]1,-2,-5,-8,~11,-14)

fiir das n-te Glied einer arithmetischen Folge: ap=a;+{(n-1)d
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Grenzwerte von Folgen

Definition:

Eine Zahl g mit g aus der Menge der reellen Zahlen heilt GRENZWERT einer Folge,
wenn sich die Glieder der Zahlenfolge mit wachsendem n (d.h. mit wachsender Platzziffer)
der Zahl g beliebig anndhern.

|

e F
o= t....70 A c T !

—_—

e i d

Schreibweise: lim{a,)=g

Hinweis: Eine Folge mit dem Grenzwert Null heiit Nullfolge.
Ty, Evr o~ o T bl _y-g ol
- el T

1 llm" ﬁ;;lﬂ_v_nnnf ctvaht odoaccon anandlich fun  »And




HSBA Mathematik 20

Differentialrechnung

Beispiel: Allgemeine Berechnung:

f()(} = X4 _,,_4)(.3 = ﬂx, !) i.r\iinna =2 ﬁﬂ‘ = 4 NS: f(x,) = 9 1

=y

Tt - i

Max oder Min ?

f'(x44) = f"{0) = 0 = weder /noch f{x} = 0 = Min
f'(x45) =7"(3) =36 = Min(3/- 27) f7(x) = 0 = Max
f"(x} = 0 = weder /noch

) PP R "f ¥ MO RSO SRR 3 ¥ SRR TR, P




T A Aathomatds 11

Df(x)=(6x*+3x>+ px? + 1" 2)f(x)= ) :
' Tax + by — (xp)
3 f () = [bzf . ] Hren=2Ft
X ° + cx x
5)f(x)=wi 6)f(x):x3-(bx3+cx+d)3"
x
7 F(x)=2x—x 8) f(x) = 25316 5
Losungen:

1) %) =@Cn-D6x" +3x7 + px* + )7 - (24x° + 6x+2px)

2) £ (x)= 0-[7ax+by- (3‘3”)”]_3[7“ —n(xy)"”" 'y] _ _—21(1 "’“3”)’(39’)”_;
[ax+ by - oy | [1ax+by— ()" ]

n 2 _
D0 = e 2EHL) 205" +ex) = Qx4 D@bx+c)
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Integralrechnung 1

1. Allgemeines Integral

I f(x)dx =F(x) mit F (x)=f(x) Bez. Unbestimmtes Integral

_[f (x)dx = [F(x)] 2 = F(b)- F(a) Bez. Bestimmtes Integral

2. Grundintegral fiir ganze rationale Funktionen
%ﬁ.;ﬁﬁﬂu - g wn

2.2.  Ausgewihlie Sitze zur Integralrechnung
[feode = reods
}k. f(xX)dx = ;c j F(x)dx mit k € IR
JlF (0 £ gl = [fdxt [g(x)dx

]f(x)dx= }f(x)dx—l—]f(x)dx mita<b<c

[fax=[FL = Fa)-F(&)=0
2.3. Partielle Integration nach den Variablen x und y

J.(3a.x6 +7x° +4x° ~m~1)d>c=%ax7 +%x6 +xt—x+C

2.4. Beispiele zur Flichenberechnung
24.1. f(x)= X2 +4x=-X% (x—4) Nullstellen: xg;=0und xg» = 4
2.4.1.1.Flichenberechnung oberhalb der Abszisse
4 4
F= (mx2+4x)dx=[—lx3+2x2] =—ﬁ+%ﬁ§E
v 3 " 3 3 3
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Integralrechnung I1

3. Grundintegral fiir gebrochene rationale Funktionen

3.1. 1ndx='|‘x’”dx=;w1~m+c

(n—-1x""
3.2. Beispiele zur Flichenberechnung

lj_}?dx:[

2
I_‘i" llmffdx llm[ fﬂ =lim —2;2 +%_m

R, 34 R—>o0

K =5 :
—_—
£~

- ;

X

B | =

Iexdxme‘ +C
2

Je’”dxz[e’”]z ¢’ —e"=¢" -1
)

6. Beispielaufgabe zu 3. bis 5.

o N n ~ - o " -1k
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Kurvendiskussionen von Exponentialfunktionen

Aufgabe 1
Gegeben ist die Exponentialfunktion f(x)=(2x-1)¢"
a) Diskutieren Sie die Funktion und protokollieren Sie dabei detailliert die Arbeitsschritte.

b) Bestimmen Sie die Wendetangente und ihren Schnittpunkt mit der x-Achse.

A~bhno nrkhlinflar nina ClAckna ~in 1A~

)\l inl?ln atannmnatn dar (Resnh dar Bimldinn nind din -

gt

p

' %@ﬂﬂ&"ﬁ=*

CHIE ool [T TN | R a_r i~ ' —

i

|

— I e i
A —

wird, endlich?
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rationalen Funktionen:

1. Differentiation
von ganzen rationalen Funktionen
1.1.  Summenformel f(x)= x" [(x)= nx"!
1.2.  Produktregel f(x) =ul(xpv(x)
F@ =@ = o )+ @
1.3. Kettenregel J(x)= f(g(x))

F@ =g = f(u)g ®

von gebrochenen rationalen Funktionen

1.4.  Quotientenregel f(x)= u(x)
v(x)
eon | #(x) ’ ' (x)v(x) — v (x)u(x)
f(x)—[v(x)} = o

1.5. Logarithmusfunktion




