TEM1Ana05_02.nb

LOosungen

1
a
f[x_]:=100 x~100+10 x"10+5x"2- 3x+1;
Dif[x],x]
-3 +10x +100x® + 10000 x°°
b
DIf[x],x]/.x->1
10107
(o]

f[x_]:=a x"*a+10 x"10+5x"2-3x+1;
Dflx],x]

-3+10x +100x° + a2 x1+a
D f[x],x]/.x->a

-3+10a+100a°+ala

f[x_]:=Cos[x] Cot[x]//Sinplify;
O f[x],x]

-Cos [x] - Cot [x] Csc[X]

f[x_]:=Cos[x] Cot[x]//Simplify;
DIf[x],x]/.x->Pi/4
1

-z
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N[ %4
-2.12132

f
fIx_]:=Cos[x]/x"2//Sinmplify;
O f[x],x]
2 Cos [X] Sin[x]
T x8 T x2
g
fx_]:=Cos[x]/x"2//Sinmplify;
DIf[x],x]/.x->Pi
2
3
h

fx_]:=Er(2x"2-4x+5)// Sinplify;
O f[x],x]

<e5—4X+2X2 <74 +4X)

fx_]:=Er(2x"2-4x+5)// Sinplify;
DIf[x],x] /.x->1

0

Winkel?
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fIx_]:=(x-3)(x-1)/(x-1)"2;

Plot[f[x],{x,-3,3}];
60 -
40

20 -

20!l

-40[

-60 [

f[x]//Apart

_2
-1 +X

1.
Limit[f[x],x->nfinity]

1

Sol ve[ f [ x] ==0, {x}]

{{x >3}}

Sol ve[ Denoni nat or [ f [ x]]==0, {x}]
{{x->1}}

Sol ve[ Eval uat e[ D[ f [ x] , x] ==0] , {x}]

{}

Sol ve[ Eval uate[ D[ f[x], {x, 2}] ==0] , {x}]

{}
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fIx_]:=1+((x-2)"2)/ (x-3)"2;
Plot[f[x],{x,-3,4}];

400 ¢

300+

200+

100

1 2 3 4
1+((x-2)"2)/ (x-3)"2/ ] Apart

1 2

2+(73+xﬂ T3

1+((x-2)"2)/ (x-3)"2/ ] Toget her
13-10x + 2 %2

(-3+x)2
fIx_]:=1+((x-2)"2)/ (x-3)"2;
D[ f[x],x]// Toget her

2 (-2 +X)
(-3 +x)3

fIx_]:=1+((x-2)"2)/ (x-3)"2;
Plot[f[x],{x,1,2.5}];

1:2 1:4 1:6 1:8 é 2:2 2:4
fIx_]:=1+((x-2)"2)/ (x-3)"2;
D f[x],{x,2}]//Toget her

2 (-3+2X)
(-3 +x)4
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fIx_]:=1+((x-2)"2)/ (x-3)"2;
Plot[f[x],{x,-10,2.5}];

-10 -8 -6 -4 -2 2

fIx_]:=1+((x-2)"2)/ (x-3)"2;
Plot[{2,f[x]},{x,-20, 2.6}, Pl ot Range->{0, 2. 2}];

oL |

0.5¢

-20 -15 -10 -5
f[x]//Apart

1 2

2 (-3+x)? X

Limt[f[x],x->Infinity]

2

Limt[f[x],x-> -Infinity]

2
Sol ve[ f[x] ==0, {x}]
(>3- 5) =331
Komplex

Sol ve[ Denomi nat or [ Toget her [ f[x]]]==0, {x}]
{{x >3}, {x->3}}
Sol ve[ Eval uat e[ D[ f[ x], x] ==0], {x}]

{{x->2}}
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Sol ve[ Eval uate[ D[ f[ X], {X, 2}] ==0], {x}]

fx_]:=x EM(-x"2+x);
Plot[f[x],{x, -3, 3}]

1t
0.8¢

0.6+

Limt[f[x],x->Infinity]

0

Limt[f[x],x-> -Infinity]
0
Df[x],{x,1}]// Toget her
e (L1 -x +2x2)
Df[x],{x,2}]//Toget her
X (2-5x -4x2+4x3)

Sol ve[ f [ x] ==0, { x}]

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

{{x->0}}

Sol ve[ Eval uat e[ D[ f [ x] , x] ==0] , {x}]

Solve::ifun: Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

{{xﬁ%}, x>1)]
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Sol ve[ Eval uate[ D[ f[ X], {X, 2}] ==0], {x}]

Solve::ifun : Inverse functions are being used by Solve, so sone

sol utions may not be found; use Reduce for conplete solution information. Mehr ...

o 6 <1+311;9\/762)1/3 g (F1e3iv762)"0),

19 (1+i+/3 L
{X%%_ 12 (1&31\/%)“3 _% (1-iv3) (-1+3i+762)" "},
{xﬁi, 19 (l—i\/g) 7i(1+j\/§) (71+31\/ﬁ)1/3}}

8 12(-1.3iv762)"7 12
N[ 94 // Chop
(X >1.5887}, {x > -0.927886}, (X - 0.339181}}

NSol ve[ Eval uate[ D f[ x], {x, 2}]==0], {x}]

Solve::ifun : Inverse functions are being used by Solve, so sone

sol utions may not be found; use Reduce for conplete solution information. Mehr ...

{{x >-0.927886}, {x —»0.339181}, {x - 1.5887}}

fIx_]:=Sin[(E*X)];
Plot[f[x],{x,0,2}];

1t

Limt[f[x],x->Infinity]
Interval [{-1, 1}]
Limt[f[x],x-> -Infinity]
0

D f[x],{x,1}]// Toget her
e* Cos [e¥]
Df[x],{x,2}]//Toget her

-e* (-Cos[e*] +e*Sin[e*])
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Df[x],{x,1}]// Toget her
e* Cos [e*]
Df[x],{x,2}]//Toget her
-e* (-Cos[e*] +e*Sin[e*])
Sol ve[ f [ x] ==0, {x}]

Solve::ifun: Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

{{X > -}}

Fi ndRoot [ f [ x] ==0, {x, 1. 2}]

(X > 1.14473)

Fi ndRoot [ f [ x] ==0, {x, 1. 8}]

{x - 1.83788}
{Log[Pi/2],Log[3Pi/2],Log[5Pi/2]}//N
{0. 451583, 1.55019, 2.06102}

Sol ve[ Eval uat e[ D[ f[ x], x] ==0], {x}]

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

{{x->Log|[5]}. {X%J'lJTJrLOg[g}}}

N N

N[ %4
{{X >0.451583}, {x -0.451583 + 3. 141591}

Sol ve[ Eval uate[ D[ f[ X], {X, 2}]==0], {x}]

Sol ve: :tdep : The equations appear to involve the
variables to be solved for in an essentially non-al gebraic way. Mehr ...

Solve[e* Cos[e*] - e2X Sin[e*] =0, {X}]

Fi ndRoot [ Eval uat e[ D[ f[ x], {x, 2}] ==0], { X, 0}]
{x - -0. 150435}

Fi ndRoot [ Eval uat e[ D[ f[ x], {x, 2}] ==0], {X, 0. 8}]
{x > -0. 150435}

Fi ndRoot [ Eval uat e[ D[ f[ x], {x, 2}]==0], {X, 1. 2}]
{x - 1.23128)

Fi ndRoot [ Eval uat e[ D[ f [ x], {x, 2}] ==0] , {X, 1. 8}]

(x > 1.86211)
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a Hohensatz r*2 = h (2R-h)

V[h ]:=r*2 Pi h/3 /. r->Sqrt[h(4-h)]; V[h]

1 2
3 (4 -h) he

Plot[V[h],{h, O, 5}];

10}

-10}

-15]

D[ V[ h], {h, 1}]// Toget her

% (8hn-3h%n)
Sol ve[ Eval uate[ D[ V[ h], {h, 1} ] ==0], { h}]

{th-0}, {h> %}}

N[ %4
{{h->0.}, {h-2. 66667})

b Proportion (h"2+r*2) : (h-R"2)=r"2 : R"2

Sol ve[ (h"2+4r"2)/ (h-2)~2==r"2/2"2, {h}]

4r2

{th-0}, {h> ﬁ}}
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10

4r2

Pl ot[_4+r2

. {r, O, 10}];

60
401

20+

-20!

401

-60 ¢+

Vir_]:=r*2 Pi 4 r~2/(r"2-4) ; V[r]

414
-4 4712

Pl ot [V[r], {r, 0, 10}7;

1000 -

500 f

-500

D V[r].{r,1}]// Toget her

8 (-8xr3+mr%)
(-4 +12)2

Sol ve[ Eval uate[ D[ V[r], {r, 1}]==0],{r}]
“reOL{reOL{reOL{re—ZVEL{reZV?H

N %4

{{r-0.}, {r-0.}, {r->0.3}, {r—>-2.82843}, {r - 2.82843}}

Rermove[ x, a, b, c, d]

f[x_,a_,b_,c_,d ]:=(a x*"2+b x+ ¢)/(x + d);
f[x,a,b,c,d]

c+bx+ax?
d+x
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11

f[x,a, b,c,d]//Apart

c-bd+ad?

b-ad+ax+ dox

Eval uate[ D[ f[ X, a, b, ¢, d], x] ==0/ . x- >4]

716a+4b+c . 8a+h
(4+d)? 4+d

Evaluate[ D[ f[x, a, b, ¢, d], x] ==0]

b+2ax c+bx+ax?

d+x (d+x)?

sol v=Sol ve[ {Eval uate[ D[ f[ X, a, b, ¢, d] , x] ==0/ . x- >4] , 8+d==0, a==0.5, b-a
==-3},{a, b,c,d}]//Flatten

{c-32., b>-7., a-0.5 d->-8.}

f[x_]:=f[x,a,b,c,d]/.solv;
f[0]

-4,



