1. Vyraz ab+c vyjadii jako mnohoclen s proménou x, ktery je usporadany sestupné, je-li:
a) a=x+1 b=x"-1 c=x +1
ab+c=(x+1)(x2—1)+(x3+1)=x3—x+x2—1+x3+1:2x3+x2—x
b) a=2x-1 b=2x-1 c=x
ab+c=(2x—1)(2x—1)+(x)=4x2—4x+1+x=4x2—3x+1
¢c) a=b=c=3x-2
ab+c=(3x-2)(3x-2)+(3x=2) =9x* —=12x+4+3x -2 =9x* =9x +2
d a=x-2 b=3-x c=x>+1
ab+c=(x—2)(3—x)+(x2+1)=3x—x2—6+2x+x2+1=5x—5=5(x—1)

2. Urc¢i mnohoclen, ktery je nutno pficist k mnohoclenu (x + y)2 +r”, abychom dostali mnoho¢len
(x+y+r)2.
(x+y)2+r2=x2+2xy+y2+r2

2 2 2 2

(x+y+r) =(x+y+r)(x+y+r)=x txytxrtyx+ty +tyrtrx+rytr =
=X+ y 0 +2xy +2xr +2yr
(x+y+r)2—[(x+y)2+r2}=(x2+y2+r2+2xy+2xr+2yr)—(x2+2xy+y2+r2)=2xr+2yr

Musime piipocist vyraz 2xr +2yr.

3. Zjednodus vyraz:

2 x(x2+xy+y2)—y(x2—xy—yz)—x(x2+2y2)=x3+x2y+xy2—(xzy—xyz—yS)—(f+2xy2)=
=x3+x2y+xy2_x2y+xyz+y3_x3_2xy2=y3
ab(c+d)—ac(b+d)+ad(b—c)+bc(a+d)—bd(a—c)+cd(a—b):

b) =abc+abd —abc—acd +abd —acd + abc +bcd —abd +bced + acd —bed =
=abc +abd —acd +bcd

4a(5b-2a)-4(7a” =3ab) ~2a(3a—3b) = 20ab -8’ —28a’ +12ab - 6a’ +6ab =

c)
=38ab~42a> =2a(19b-21a)

1,4x(0,5x—0,3y)—5(0,4y2—4xy)+0,2y(8y—5x):0,7x2—0,42xy—2y2+20xy+1,6y2—xy:
:0,7x2+18,58xy—0,4y2
e) r3(r2 +3)+r2(r3 +r2)—r3(r+1) =P +3r +r +rt =t = =277 + 27 =2r3(r2+1)

f) )63(x+y3)—()cy)3 +(2x2)3 =x"+xy’ -2’y +8x° =x" +8x° =x4(1+8x2)

) (azb3)2 +(2612)2 yz —(azy)z -a (b6 +1) =a'p° +4a4y2 _a4y2 —a*b’ -t :3a4y2 —at =
* =a* (3y2 —1)

4. Zjednodus vyraz:
a) (2x-1) =(x=2) =(8x" =12x* +6x—1) = (2" =62” +12x=8) =7x" =6x" —6x +7



(3x+y)3 —(9x2 +6xy+y2)(3x—y) =
b) =27x+27x*y+9xy> +y’ —(27)c3 +18x%y +3xy° —9x°y — 6xy’ —y3) =
=18x*y +12xy° +2y°

o) (a+2) -3(a+2)"(a+1)+3(a+2)(a+1)" =(a+1)" =[(a+2)-(a+1)] =(1) =1

(a2 —1)3 —(a2 —1)(a2 +1)2 +2a° (a2 —2) +at (a4 +2) =
d) =(a’-3a* +3a>~1) (o’ =1)(a" +2a> +1)+ 24" 24> +a* +24" =

=a®+a® +a* +a* —1—(a6 +2a* +a* -a* -24* —1) =a®

&) (2x-1) (2x+1)" =[(2v-1)(2x+1) ] =42 =1] =64x° — 482" +124° -1

(a2 —czb+172)3 (a +b)3 =[(a2 —ab+b2)(a +b)}3 =[a3 +a’b-a’b-ab® +b’a +b3]

f) 3
(o +5)
(a+b)’ —(a=b) +(ab+1)’ —(ab-1)" =

g) =a’+2ab+b’ —(a2 —2ab+bz)+azb2 +2ab+l—(azb2 —2ab+l) =
=4ab +4ab =8ab

h) |:(p +1)’ —(p—l)zT :[p2 +2p+1-(p? —2p+1)]2 =(4p)’ =16p’

[(2x2 =3y ) + (347 +2y3)2T =[axt —12:) 49y +(9x* +122%y" +4y°) | =
i)
= (132" +13y°) = [13(x4 + yé)T =137 (" +2x*)° + ') =169x° +338x*y° +169)"

. O kolik se zv&t{ hodnota vyrazu (a+b+1), zv&i-li se &islo a 0 12
Spoctu vyraz
([a+1]+b+1) =(a+b+1)" =(a+b+2)" —(a+b+1) =(a+b+2)(a+b+2)—(a+b+1)(a+b+1)=

=a2+ab+2a+ba+b2+2b+2a+2b+4—(a2+ab+a+ba+b2+b+a+b+1)=

=a2+2ab+b2+4a+4b+4—(a2+2ab+b2+2a+2b+1)=2a+2b+3

. Stanov podminky a dé¢l:
(6x* -11x-10): (3x+2) =2x-5
—(6x2 +4x)
a) -15x-10
-(-15x-10)
0



b)

d)

e)

(a3 —b3) : (a —b) =a’+ab+b’
—(a3 —azb)
a’b-b’
—(azb—abz)
ab® - b’
~(ab* -1’
0

(" +¢* =11c-15):(c+3) =¢* =2¢ -5
—(c3 +3cz)
-2¢* -11c-15
—(—2c2 —6c)
-5¢-15
~(=5¢-15)

(9" +26y? +25):(3y” =2y +5) =3y> +2y +5
—(9y" -6y +15y7)
6y’ +11y* +25
—(6y3 —-4y? +10y)
15y* =10y +25
—(15y* ~10y +25)

(x4 -8x’ +16x7 —7x—2):()c2 —3x+2) =x*-5x-1
—(x4 -3 +2x2)
—-5x° +14x> =7x-2
—(-5x" +15x* =10x)
-x*+3x-2

—(—x2 +3x—2)



2)

h)

(11p" =32+19p* +3p* -28p): (4-3p) =
(3p* +11p° +19p* —28p-32):(-3p+4) =—p* =5p* ~13p -8
~(3p*-4p*)
15p° +19p* —28p —32
—(15p* -20p*)
39p° —28p-32
-(39p* -52p)
24p-32
—(24p-32)

()c5 +4x" +4x° —x—2):()c+2)=x4+2x3 -1
—()c5 +2x4)
2x* +4x’ —x-2
—(2x4 +4x3)
-x—2
~(~x-2)
(x7 -x=x' +1):()c2 —1) =x-x"-1
RERS
-x*+1
(o)
-x+1
o)

(x8 +x =X+ X0+ + X7 —x+1):(x5 +1) =X +x*—x+1
(s o)
X =x 0+ —x+l
_(x7 +x2)
-0+ X —x+1
-
X +1

()



J)

k)

(vt =45 <75 #8342 (4" 8) =27y
(3 -6y
_4y3 _y2+8y+2
_(_4y3 +8y)

_y2 +2
_(_yz +2)
0

(20 =70 =207 +10x): (247 =3 +2) = x> =26 =5+ =

2x"—3x+2

—(2x4 -3x’ +2x2)
—4x* —4x* +10x
—(—4x3 +6x° —4x)
—10x* +14x
—(-10x +15x-10)

-x+10

. RozloZ mnohocleny na soucin:

a)

b)

c)

d)

e)

g

h)

x(a +b)2 +x° (a +b) :x(a +b)[(a +b)+x] :x(a +b)(a +b+x)

ax’ =2a’x* +a’x’ = ax’ (x2 —2ax+a2) =ax’ (x—a)2

8b° ~18¢* =2(4b” ~9¢7) =2[ (2b)" ~(3¢) | = 2(26 ~3¢) (26 +3¢)
9p*(a=b)=25¢"(a-b) =(a—b)[(3p2)2 —(Sq)z} =(a—b)(3p2 +5q)(3p2 —Sq)

9x*> —6xy+y’ -7 :|:(3X)2 —6)cy+yz}—z2 =(3x—y)2 -7 :[(3x—y)—z:||:(3x—y)+z:| =
=(3x-y-z)(3x-y+2)

(a—b)x4+(b—a)x2 :xz[(a—b)xz—(a—b)]:(a—b)xz[xz—I]Z(a—b)x2 (x+1)(x—1)
a’+b’ —cz)2 -4a’b* = (az +b? —cz)2 —(2ab)2 = (a2 +b* = ¢? —Zab)(a2 +b* = ¢? +2ab) =
:(a2—2ab+b2—cz)(a2+2ab+b2—c2)=[(a—b)2—cz}[(aﬂ))z—cz}:
:[(a—b)—c][(a—b)+c][(a+b)—c][(a+b)+c]:

:(a—b—c)(a—b+c)(a+b—c)(a+b+c)

2a° -2a :2a(a4 —1) =2a[(a2)2 —1} =2a(a2 —1)(412 +1) =2a(a—1)(a+1)(a2 +1)
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k)

D
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[a(ax +b)+b(bx a)+2abx2] =(p—q+1)[a2x2 +ab+b*x’ —ba+2abx2] =
[a X +bix* +2abx2} =(p—q+1)x2 (a2 +2ab+b2) =

2

(r+s)4 -r! —[(r+s)2} —[rzjz —[(r+s)2 +r2}[(r+s)2 —rz}

[r +2rs+s> +r }[ r+s r][ r+s +r] ( r +2rs+s)

= 1

2r+s)

xe=yz =2 +2xy -y =z(x-y) (¥ —2xy+y?) =z (x=-y) - (x—y)’ =
:(x—y)[z—(x—y)]=(x—y)(z—x+y)

¥ =3x* —4x+12 =2 (x=3) =4 (x-3) = (x=3)(x* —4) = (x =3) (x - 2) (x +2)

2k =k +k=2=2k" =2 -k +k =2(k* -1) -k (k> -1) = ([k] ) k(k*-1)=
=2k =1) (k> +1) =k (k* =1) = (k> =1) [ 2(k> +1) =k | = (k =1) (k +1) (26" =k +2)
Y o2y 42y =2y L=yt =2y kgt m 2yl = )P (VP -2y L)+ (5 -2y 1) =
=y (y=1)" +(y=1)" = (y=1)" (y* +1) =(y-1) (y -1) (5* +1)

21 +h=1=h* +h+h* =1=h(h+1)+ (> =1) = h(h+1)+(h+1)(h=1) = (h+1)[ h+(h-1) ] =
=(h+1)(2n-1)

277 =r = (277 1) = r| (3r) 1] = r(3r=1) (97 +3r +1)

a3+3a2+4a+2:a3+3a2+2a+2a+2:a(a2+3a+2)+2(a+1)=a(a+1)(a+2)+2(a+l):
=(a+1)[a(a+2)+2]=(a+l)(a2+2a+2)

X —x-72=x" —9x+8x—72:x(x—9)+8(x—9) =(x—9)(x+8)

x3+x2_42x:x(xz+x_42):x[xz+7x_6x_42]:xl:x(x+7)—6(x+7):|:
:x(x+7)(x—6)

4x* =8x+3=4x" —6x—2x+3=2x(2x-3) = (2x-3) =(2x-3)(2x~1)
3a> +5a~-2=3a’ +6a-a-2=3a(a+2)~(a+2)=(a+2)(3a~1)

2y* +3y+1=2y" +2y+y+1=2y(y+1)+(y+1) =(y +1)(2y +1)



xz+(a—3)x+2(1—a):xz+ax—3x—2a+2:x2+ax—x—2x—2a+2=

w) =x(x+a-1)-2(x+a-1)=(x+a-1)(x-2)

X) x6—y6=(x3)2—(y3)2:(x3—y3)(x3+y3)=(x—y)(x2+xy+y2)(x+y)(x2—xy+y2)

(x2 —2x+3)2 —(x2 —2x—3)2 =[(x2 —2x+3)—(x2 —2x—3)][(x2 —2x+3)+(x2 —2x—3)] =

y)
6(2x2 —4x) =6Qx(x—2) =12x(x—2)

2x4+x3+4x2+x+2=2x4+x3+2x2+2x2+x+2=x2(2x2+x+2)+(2x2+x+2)=
:(2x2+x+2)()c2 +1)

P43 4042 =0 430 + 2+ 2042 =1 (P 430+ 2)+2(r+1) =1 (1 +1) (1 42) +2(r +1) =
=(e+1)[e(e+2)+2] = (e +1) (> +20+2)



