Prof. Dr. Ludwig Paditz, 5. Mathe=Intensivkurs 2014

Einfiithrung in die CAS=Software (ClassPad)

Kurs Prof. Scholz:

Bruchrechnung:

1. Vereinfachungen wvon Summen/Differenzen

a)

i 3| 5 9
___+[1+_]__

Bem.: gemischte Zahl 1% als Summe 1+% eingeben !

0
1
i3
6
2
a 2+a 1
3t o7



simplify (ans)

d) fiir a+0

1 1 .1

22 3,2 18,3

simplify (ans)

e) fiir a*0, b®0,c*0

1 1 1
axb axc bXc

simplify (ans)

f) fir a+*0, b+0, c*0

a ., c 2
b2c axbl b2
simplify (ans)

g) fiir a+=-b

b—4a  2a”2+5axb+3b"2 _

(X+a)2

atb T (ath) 2

(3-a—1) 2
18+a3

1 1 1
a+b + a-c + b-c

at+b+c
a+h-c

b2.c a-b2 b2

(a—c)2
a-bz-c



simplify (ans)

h) fiir a®*l

3 + 6 5
a=1 1-a"2 a+l

simplify (ans)

i) fir uex2

u=10_2u+3 u”2+7u+l0
u+2 u-2 u~2-4

simplify (ans)

j) fir z#—-2, z¥3

2z—1  3z+4 5272+3z+11
z+2  z—3 z"2—-z—6

simplify (ans)

k) fur b*xl, bxt2
3 1 3b—1 3 , 2b+10

2+a2+3:b%+5-ab_ 4-a=b _

1

(a+b) 2 atb
—3+(a—b)

a+h

-5 3 6

+ —

a+l a—-1 El2_1
=2
a+1

u?+7-u+10 _2-u+3  u-10
124 u-2 | ut2

-12
u+2

— L ] 2 L ] L ] P —
(5 Z2<4+3 z+11]+3 z+11+2 z—1

b+l b+2 1-b~2 T 2-b b 2-4

2 b -3 ' 7+2



Z2+b+10 3+b-1, 1 3 3

b2_4 B b2_1 +b+2+b+1 _b—2

simplify (ans)

6
(b+2)+(b+1)-(b-1)-(b-2)

Bem.: eine teilweise Zusammenfassung der vier Faktoren
(b+2)+(b+1)+(b—=1)+(b=2) gemal3 3.binom. Formel erfolgt im
CAS nicht:

Judge ((b+2)+(b+1)+(b—-1)+-(b—2)=(b"2-1) (b"2-4))

TRUE
1) fiir a+*b, a¥—-2b
1 4a-6b __3at+23b
a=b a”~2+3axb+2h"2 b"2-a"2
3+a+23+b d+a—B+b 1

- +
a?-b?  a2+2.p%+3.a-p 2P

simplify (ans)

42+h
(a+2+b)+-(a—b)

solve (a™2+3axb+2b"~2%0, a)
{a¥—2+b, a¥—b}

2. Vereinfachungen wvon Produkten{Quotienten

b=



o | €

c)
1 1 5 5 2 7 1
[E‘ﬁ*ﬂ*ﬁ] / [ﬁ'ﬁ*?*ﬁ]
3
d)
[L_L,,l] ; [l_l_l_l_i]
15 10 5 2 3 6 9 45
3
2

e) fir a**b

a+b 4(b~2-a"2)
b—a 2a+2b

4+(a2-b?) - (a+h)
(a=b)+(2+a+2+b)

simplify (ans)
2+ (a+b)
f) fir a0, a#*l,a+—2,a*3

a*2+a—2 a"2-4a+3
a~2-a a"2-a—-b6

(az+a—2)-(az—4-a+3]
(az—a—B) . (az—a)

simplify (ans)

factor (ans)

solve(a™2—a—B6%0, a)
{a¥—2,a#3}



g) fir ax*xl

Zata~2+1 a-1
2a”2-2 a"2+1

simplify (ans)

h) fir a#®—1,a*0, a:—%

a+l 12a"~3-3a
4a-2 6a~3+9a"2+3a

simplify (ans)

solve{B6a"3+9a"2+3a+0,a)

i} fiir a+*b

(az+2-a+1)-(a—1)
(a2+1)-(2-32—2)

a+1
2-(32+1]

(at+1) '(12-a3—3-a)

a~2—-2axb+b"~2 / bh*~2—-a"2
Z2a+2b 2a”2+4axb+2h" 2
simplify (ans)

solve (2a” 2+4axb+2b”2%0, a)

(6-33+9-a2+3-a) +(4+a—2)
1
2

{a#:—l , a¥0, a#—%}

—(32+b2—2-a-b] . (2*32+2*b2+4-a-b]

(a2-b2).(2-a+2+b)

-a+hb

{a¥—b}



j) fiir a%0, a%l,a®+—2, a3

a”~2+a—-2 ,a"2-4a+3
a”2=-a a”~2=-a—-b

(az+a—2)'(a2—a—8]
(az—a)-(az—ﬂaa+3]

simplifv (ans)
(a+2) 2
ar(a—1)
solve(a™2—a—6%0, a)
{a+-2,a+3}
solve(a™2—-4a+3%0, a)
{a*l,a+3}
k) fiir at%,a:ﬂ, bz-1
a+h
b= axb+1
_a~2xb—axb
1+axb
a+b
_[b_afb+1]
aztb—adj_a
ah+1
simplify (ans)
h—1
a™2xh—axh
solve (a— 1+axb #0, a)
{a+0}

solve ( ( 1+axXb)—(axXb—b)+0, b)
{b*-1}



_a~2xb—axb

1+axb |P="1
_(,2_
(a a)+a
a—1
simplify (ans)
0
1) fiir a*0, b+0, a+*b
am a~2
bh"2
a—
a
b— ba
1+E
2
B
b
—=-a
a
ab ~b
E+1
simplifv (ans)
b
a=b
Bem.: der Ausgangsterm ist nur sinnvoll far a#0, b#0, a¥-hb
und azh
sdve(bk%¢0,a)
{a¥-b}
solve (b— +0,a)
1+2

b
{a+0}



Pt

solve (a— 2#:[], a)

d

m) fiir x*0, v¥0, x+ty

1 2 1
y“2+:~:}<y+x“2

simplify (ans)

n) fiar a¥xb, b+0

Zaxb™2 = a
h*4-a”~4 b"2+a"2
1 + a
a+b b"2—-a"2

simplify (ans)

d

1
solve (— w4155 _—=5¥0,b)

{a®—b, a¥b}

¥
11
XZ 3,2
x+y
=y
2-a-b2+ a
at-bt a2+p?
a 1
aZ_bZ a+b
a
b
1b+0}

schrittweise Losung in einem Hintergrundfenster

foa=




Hintergrundfenster zur schrittweisen Umformung mit Rechenkontrolle:

& Datei Edit Aktion (%]

2-a-b2_ a
b%-a? b2+a?
1 a
atb ' 2_,2

= 2.a+b2 a+(b2-32)

b4 (b2+a2).(p2-a2)

= ., .E Nicht &quivalent
0K

(a+ LN T

arb2+a3
b4—a4
b
(a+b)-(b-a)

= ab2+a°  (ath):(b-a)

b4 b
ab2+33rl
b2+a2 P

=—a
b

Exp:((((2-a-b*(2))/(b™(M)-a~()))-((a)/(b*(2)+a~(2)))

Ein Umformungsschritt ist fehlerhaft (der letzte)



Alle Umformungsschritte sind fehlerfrei:

& Datei Edit Aktion (%]
STe [ [+ [ T

3+a+bh? __a
b4—a4 b2+a2
1 a
+
a+b b2_32

= 2:.ab?  a-(b2-a?)
b%-a? (b2+a?).(b2-a?)
le(b—a)  _ a
(a+b) - (b-a) ' ,2_,2

Z-a*bz—a*(bz—az]
-
1-(b—a)+a
(a+b)+(b-a)

= ab2+a
-
b
(a+b)+(b-a)

= ab%+a> (ath):(b-a)
nd_ 4 b

ab24ad 1

b2+a2 D
=a

b
=
Exp:((((2:a-b™(2))/(b™(4)-a*(4)))-((a)/(b*(2)+a*(2)))




