Prof. Dr. Ludwig Paditz, 6. Mathe=Intensivkurs 2015

Einfiithrung in die CAS=Software (ClassPad)

Kurs Prof. Scholz:

Rechnen mit reellen Zahlen:

U1. Summen und Differenzen

Al=3x—-2v+0z
3ex—2+v+0-z
B:=2x+5v+3z
2e3+Dev+3z
Ci=x—-y+2z
X—y+2+z
A+B-C35,
Qe+ s v+bez
A-B+C2S,
2+x—8+y+4z
—A+B+CHS,
Gy
U2. Summen und Differenzen
Al=4x—-0vy+2z
Aex—=Dey+2-z
Bi=—0x+7y—-3z
—Dx+7+y—3+z
Ci=x+dy—z

X+4+v—z
D:i=Tx—-10v+2z



Tex=10+v+2z

A-B-C35,
8+x—16+v+6-z

B—-C+D=*5,
X=Ty

C—D—-A35;
—10+x+19+-y—5-z

D+A-B2S,

16ex=22+ev+Tez

U3. Zusammenfassen

a)
6a—2b+6¢+(Ta—Bb+9c) — (3a+2b+5¢) — (13b—18a—3¢c) — (24b+2Ta+p|
a—47+b+c
b)
18a-7x—(a=23-4x)—(~11x+31) = (8x—a—7) = (~10+x) —(17a+5x—»
-x+a+18
c)
20x-3y—(2x—3y—(5x+3y—(—-Ty+2x+(3x-9y)+(18x+18¥) ) ))
¥
Hinw.: hier nur runde Klammern erlaubt!
{eckige Klammern [...] fiir Vektoren/Matrizen)
(geschweifte Klammern {...} fiir Listen)

U4. Zusammenfassen mit “simplify™
a)
5(m-n)—=7(m—-2n)-4(m+3n)+3 (2m+3n)
-4+ (m+3+n)+3-{2m+3+n)+5+-(m-n)—-7+ (m—2+n)
simplify (ans)
G+n



b)
TxR( 2y—x) +5 (X 2= 23ky+y 2 ) =2 (v 2=x 2 ) =3 yk (x+7)

5+(x24y2-2exy)42- (x2—y2) -3y (x#y) =Tox+ (x=2+¥)
simplify (ans)
Xy
Hinw. 1: Syntax x(...) bedeutet Funktion x,
Syntax x¥(...) bedeutet Multiplikation mit x
Hinw. 21 xy bedeutet zweibuchstabiger Variablenname
alternativ 2y fiir xXy nutzen,

x,yv (kursiv) gelten als einbuchstabige Variable.

c)
2 (a=3b+c)+d*(3-a)—c—ax(2-d) -3 (d-2h)
—d- (a—3)+a+(d-2)+2-(a—3+b+c)+3+(2+b—d)—c

simplify (ans)

d)
a¥ {2b+c)—b%k (c+2a)+ck{b—a)
—c+{a—b)—b+{2-atc)+a*{(2+b+c)

simplify (ans)

e)
3(3a—2b)-(3(2a—4b—c)-2(a—2c+4b))
2+(a+4+-b—2+c)-3+(2+a—4+b—c)+3-(3+a—2+b)
simplify (ans)
9+a+14+b—c
f)

5(a3-a2b+b3)—a2 (3a+2b) —axb* (2b—7a) +2 (bS+axb2—a3)



—a2+(3-a+2:b)+5- (a3 +b3-a.b)-2.(a3-b3-a-b? ) +a+b+ (7-a-2+b)
simplify (ans)
7-b3
g)
x5 (x2=2y% (x-29) ) ~8xoxy 3 (x 3 =2y (x+2y) —8y 3) 4 25 (x O
x5+ (52-2-y+ (x=2v) )-8-x-y 3 (x3-8y 3 =2exey (xa209) 4203+ (I

simplify (ans)

x 1 +1 28-y7+84-x2-y5
U5. Ausmultiplizieren und Zusammenfassen
a)
(a—b) (x+y)
(x+y)+(a—b)
expand (ans)
arx—b+x+asv—b+y
b)

(m+n) (x—v)
(x-y¥)+(m+n)
expand (ans)
me*X+H1-X—m*y—n+y
c)
(3a+2x) (2a—3x)
—(3+x-2+a)+(2+x+3-a)
expand (ans)
—6+x2+6+a%-5-a:x
d)

(5a2+3a—2) (2a+3)
(5.-a243-a—-2)+(2-a+3)



expand (ans)

10+a5+21+a2+5-a—6
e)
(x2+xky+y2) (x-v)

2.2

(X +v +X'}’)'(X—F)

expand (ans)

)
(4x3-5x2+3x+1) (x2+x+1)
(x24x+1)(4-x3-5-x2+3.x+1)
expand (ans)
4ex¥-xA42.x3 —x244.x41

U6. Ausklammern

a)
4a 2 +5akb+Bakc
4-a2+5.a-b+6-a-c
factor (ans)
a*(4+a+5+b+6+c)
b)
Bm>+9m2n+3m
6-m3+9-m2+.n+3-m
factor (ans)
3-m-(2m2+3-mn+1)
c)

4c2 d+8ckd—2ckd 2



Aoc2ed=2ecod 248 cod
factor (ans)
2+ceds (2+c—d+4)
d)
fkgxh+ikg 2 h+f 2 gkh+xgkh 2

£2ogehtfeg 2 eh+fogeh 2 +fogoh
factor (ans)
f+g+h- (f+g+h+1)

e)

Tuxvxw—21luxv 2 w+14du 2 vXwW

2-w+7-u-v-w

14-u2evew—21usv
factor (ans)
Teusvews (2ou—3+v+1)
f)
(x—y) (3x—0¥)—(y—x) (Ox—-8y)—(x—¥) (x—2¥)
—(x-¥) (x—2+%)+(x—¥) + (3+x—D0¥ ) +(x—¥) - (5-x—8-¥v)
factor (ans)
(x=¥)+(Tex—11%)
g)
(535+334y—2a3y2 ) 332y—335y#(532+33#y—2y2 )—3323;4 (az—ZH
3-35-}" [2-}?2—5-32—3-3-}?]—3-32-}?4- (3-y2+a2—2-a-y]+3-az-y-(H

factor (ans)

h)
(3x=Tv) (5x+8v)—(3x=Tyv) (11x+9v)—=(7v=3x) (13x+?y)—(7y—SB
—(11*x+9-y)-(3*1—7-y)+(5-x+8-y)'(3-x—7-y)+(13-X+7-y)'(3-xB

factor (ans)



(3ox+Tev )+ (3sx=T+¥)
expand (ans)
9-x2-49-y2
i)
(a=2b) (a—c)—(c—2b) (Zb-a)
(a—c)+(a—2+b)—-(a—2+b)+(2+b—c)
factor (ans)
(a—2+b) 2
D
(6a—3) (a+2)—(2a+4) (3a—6)+(3a+6) (9-6a)
—({6-a—9)-(3+-a+6)—-(3-a—6)-(2-a+4)+(a+2)-(6-a—3)

factor (ans)
=18+«(a+2)-(a—-2)
expand (ans)
~18-a2+72
factorOut (ans, 18)
~18.(a%-4)

k)
(2a—3b) (8a+b)+(3b—2a) (11a—5b)—-(3b—2a) (5a—9b)
(8-a+b)-(2-a—-3+b)-(11-a—5+b)-(2-a—3+b)+(5-a—-9-b)+(2+a—3+b)
factor (ans)
(2-a-3+b) 2
1)
(6a+2) (5b—-1) (c+1)—(3a+1) (1-5b) (-2¢c-2)
(c+1)+(6+a+2)+(D+*b—=1)—=(DH+b=1)+(3+a+1)+(2+c+2)

factor (ans)



Bem.: Die Reihenfolge der Summanden ist vertausch-—

bar und kann damit von der Darstellung der Handrechnung

abweichen, z.B.

judge (f+g+h+ (f+g+h+1)=f+g+h+ (1+g+f+h)

stop

UT7. binom. Formeln

a)
(a+b) 2+ (a—b) 2

simplifv (ans)

b)
{a=b) 2—(—a—b) 2

simplify (ans)

c)

{b—a) 2—(a—b) 2

d)
(a+b) 24 (a2-p2)

simplify (ans)

c) und d)
judge (2+c+d+ (2+c—d+4)=2+c+d+ (2+c+4—d) )

TRUE

TRUE

(a+b) 2+ (a=b) 2

2-(az+b2)

—(a+b) 2+ (a=b) 2

—4+a+b

{(a+b) 2+a2—b2



2+a+(atb)

e)
az—bz—(a—b}2
—(a-b) 2+a%-p?
simplify (ans)
2+b+(a—b)
f)

(a+b+c) 2—(a+b) 2= (a+c) 2—(b+c) 2
(at+b+c) 2=(a+b) 2= (a+c) 2= (b+c) 2

simplify (ans)
_a2_p2 02
g)
(a+b—c) 2+ (a+c) 2+ (b+c) 2
(a+b—c) 2+ (a+c) 2+ (b+c) 2
simplify (ans)
2+a2+2+b2+3+c2+2+a+b
h)
(a-b—c) 2+ (a+b) Z—(b+c) 2
(a-b—c) 2+ (a+b) 2—(b+c) 2
simplify (ans)
2ea2+b%=2-asc
i)
(5x+4a) 2+ (10x-3a) 2—(8x—5a) 2
(10-x-3+a) 2= (8+x—5+a) 2+ (5+x+4+a) 2
simplify (ans)
x+({61+x+60-a)



)
( (3x=2¥) (3x+2v)— (5x—v) (5x+y) — (Ax+Ty) (Ty—4x) ) 2
(A3t Tov) (Aox=Tov)+(3+x+2+%) + (3+x=2+%v) = (5ex+v) + (5+x—¥) ) 2

simplify (ans)

2704y
Bem.: das CAS des TR klammert in gewissen Antei—
len der Gesamtsumme nicht aus, z.B.: f), g) und h)
judge(—az—bz—c2=—(az+b2+c2))
TRUE
judge (2+a2+2+:b2+3-c2+2+a-b=2 (a2 +b2+a-b) +3-c2)
TRUE

judge ( 2-az+b2—2-a-c=2 (az—a-c) +b2 )
TRUE



