Seminari 11

MATEMATICKE METODE ZA INFORMATICARE

xX*4+x3 x4+ x-2
x4+ x3—-3x2—x+2

RjeSenje

(X4—|—X3 —x2+x—2) : (X4+x3—3x2—x+2) =1«—@
—x* =X 43+ x =2
2x242x— 4 «—R;

(X4+x3—3x2—x+2):(2x2—|—2x—4) :lx2—l<—Q2

2 2
—x* — x3 +2x2
_ —x? —x+2
Damir Horvat X2 b x—2
FOI, Varazdin 0+—R,
I\/I(x4—|—x3—x2—|—x—2, x4—|—x3—3x2—x+2) =
=n2x>+2x —4) =x>+x—2
2/19
X3 -+ x—=2  (PH+x-2)(x*+1) x*+1
X4+x3-3x2—x+2 (x2+x-2)(x2-1) x2-1
(x4—|—x3— x? +x—2) ; (X2+x—2) =x2+1
A3 2
Zadatak 1 XD — X7 +2x
- . . e . . x? 4+ x—2
Primjenom Euklidovog algoritma ispitajte moZe i se skratiti razlomak ) )
—X° =X+
X Ex3 x4 x—2 0

x4+ x3-3x2—x+2

Ukoliko se moZe, skratite ga.
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(x4+x3—3x2—x—|—2) : (X2—|—x—2) =x>-1
—x* —x3+2x°

—x?2 —x+2
x2 +x—2
0

M(x*+x3—x?+x =2, x* + x> =3x* —=x+2) = x>+ x -2
3/19




Ri =f — gQ1 ey f = gQy + Ry

g=R@Q+R
— x — g§=Ri@+ R
g_R1Q2:R2/_; Q(x)=x-1
2 Ri = Ry (s
11 1 Quix) = x+1
28— §R102 = §R2
Zadatak 2 7 .
11 _ +g& = M(f,g)
Zadani su polinomi 28~ §R1 (x=1)=M(f,g)
Lo L 1) (f - gQ) = M(f.g) = 3R,
Fx)=2x* —x*+x2+3x+1 i g(x)=2x>—3x>+2x+2. 58— 5(x—1) (f — gQi) = M(f,g) 2
1, 1. _ . =
Odbredite polinome f i & takve da je ff + g& = M(f, g). 28— 3(x=1)-(f—g-(x+1)) = M(f.g)
1, Ll 12 _
Eg 2(X 1)f+ 2(X 1)g - M(fag)
(-3x+3) F0)+ 52 g(x) = M(f.g)
z 1 1 ~ _ 1.2
fx)=—5x+3 E(x) = 5x
4/19 6/19
RjesSenje
4 3 2 ) 3 9,2 _
(2x* = x> + x> +3x+1): (2 =32 +2x+2) = x+ 1 «—Q Zadatak 3
—2x* 4+ 3x3 —2x% — 2x g
Rijesite jednadzbu

2¢ = x* 4 x +1 M(f,g) = n(2x +1) = x +

—2x34+3x2—2x—2 1
2X°— x —1+—R; |

(2x3—3x2—|—2x—|—2) : (2x2—x—1) =x—1—@
=2+ x* + x

—2x?+3x+2
2 x 1 (2x2—x—1):<2x+1)zx—1
o 11 o —2x%2— x
X —
2 _ox—1 Qs
2x+1

f(x)=2x* — x>+ x> +3x +1

2
0 R
g(x) =2x> —3x2 +2x + 2 T
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X' —4x3+6x> —4x+5=0

ako je poznato jedno njezino rjesenje x; = 2 — |.

Neka je P € R[x]. Ako je z5 € C nultotka polinoma P, tada
je i Zg takoder nultotka polinoma P.
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Rjesenje | x; =2, x =2+

1 —4 6 —4 5
2| 1 | —2—i| 1 |—=2—i| o0
24 1 0 1 0

?=-1] (x—=(@2-1) - (x=@2+1) - (x*+0-x+1)=0

2

2—i)(-2-i)=—-4-2i4+2i+P=—-4—-1=-5

<X4—4X3+6X2—4X—|—5) : (X2—4X+5) :X2+1 2.nadin

—x* 4 4x3 —Bx2 (x—=@2-1) (x=2+1) =

Zadatak 4

Odredite sva rjeSenja jednadzbe
x* —6x* +18x* —30x + 25 =0

ako je poznato da ima barem jedno cjelobrojno kompleksno rjesenje.

Ako je v + Bi cjelobrojna kompleksna nulto¢ka polinoma
F(X) = anX™ + ap_1x" ' -+ a1x + ag

s cjelobrojnim koeficijentima, onda je o + 32 djelitelj slobod-

x2 —4x+5 nog ¢&lana.
—x2 +4x—5 =x* = 2+ix—(2-ix+4-i*= &
0 =x2—4x+5
8/19 10/19
Rjesenje x* —6x3+18x2 —30x+25=0

2 21 0 1 2 3 a2 X

f(x):x4—4x3+6x2—4x+5
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pozitivni djelitelji od 25: 1,5,25
a? + 2w a + Bi

1=0%412=0%4(-1)
5=12+2" =17+ (-2)? = (-1)* + 2 = (-1)° + (-2)°
=22 4+12 =24 (-1 = (-2)* + 12 = (-2)* + (-1)°

25 = 0% + 5% = 0% + (—5)°

=32+ 42 =32+ (—4) = (-3 + 4 = (-3)* +(—4)°
=4+ 3 =424 (-3 = (-4)" +3° = (-4)* + (-3)?
Q=i 1420 1 =20, —1+2i, —1—2i,2+i 2—1i -2+,

—2— i, 5i, —5i, 3+4i, 3—4i, —3+4i, —3 —4i, 4+ 3i,

4—3i, —4+3i, —4—3j 19




xx=14+2i, xo=1-2i x* —6x34+18x> —30x+25=0

1 —6 18 -30 25
1+2i 1 —542i 9-8/ | —-5+4+10/ 0
1—-2i 1 —4 5 0

2=—-1] (x=(1+2)) (x=(1-=2i) - (x*—4x+5)=0

4++/16—-20 442

x> —4x+5=0 X34 = > > =2+
(1+2))(=5+2i)=—-5+2i—10i +4i>=—-9—8i xX3=24+1
(1+2i)(9—8/)=9—8i+ 18/ — 16/> = 25+ 10/ X4 =2—1
(1 +2i)(—=5+10i) = =5+ 10/ — 10/ + 20/ = —25

Q=i 1420, 1—2i, —1+42i, =1 —2i,2+i,2—i, —2+1,
—2— i, Bi, =5i,3+4i,3—4i, —3+4i, —3 —4i, 4+ 3i,

Trigonometrijski zapis kompleksnog broja

a=rcosy

b=rsinp
argz = p € [0,27)

tgyp = 2
r=lz] = V@1 B

z = r(cos ¢ + isin )

2" = r"(cos(np) +isin(ng)), n€N

\’VEZ\”/F(COSL’?/WF—FI'SML,?(TF>, k=0,1,...,n—1
Zadatak 5
U skupu kompleksnih brojeva rijesite jednadZbu z° 4+ 3z* + 2> +3 = 0.
RjeSenje
2 4+32*+724+3=0
(t—(=3))(t*+0-t+1)=0
t?+3t2+t+3=0 (t43)(2+1) =
1,-1,3,-3 /
t = —3 2 +1=
| | | | | | ‘3‘ ‘3 " ; fo =
-1 0 1 2 3 4 X -3[1|0]1]0 2= 37
f(x) = x* — 6x3 + 18x*> — 30x + 25
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2=t t=-3 th=i t3=—i 24324 4+224+3=0 2=t t=-3, th=1i t3=—i 24324 +224+3=0

2 _ 2 _ .
Z=-3 2 =3i| |z=-V3i = =24 27| |g= Y2 V2
z=+-3 Z=—I
3 3
=1+ 2km =1+ 2km
( ——3)k:\/§-<cos7r+22k7r+isin7r+22k7r> , (/—_I-)k:\/f. CoszT+iSin2T
T y
(vV-3) =v3-(cosZ +isinZ (V-i) — cos3x +isin37
0 ( 2 2) / \ 0 4 4
(V=3),=V3i -3 V)= R 2 C\ .
(\/—3)1:\/§-<cos%7r+isin%7r> ; (\/—i)lzcoslzlﬂ—i—isin%?r ?—i
_ /A r= =1 .
(V=3), = —V3i (V=7 ), = Y2 - 42 r=1 p=23n

16/19 18/19
2=t t=-3 th=i t3=—i 224324 +22+3=0
z22= V2 V2. V2 V2 -
Y R N I I A S
T v
=~ + 2km =~ + 2km
_ 2 2
(\//_)k—\/I <cos > “+ /sIn 3 ) y
. _ E . . E ‘.I
(\//_)O—cos4—|—/sm4 \
) - V2 V2 X
(\/’_)o_ 5 T 51
AN 5 Y
(\/1_)1— cos 27+ isin 27 )
r=1 == | | | ] ! ‘ ‘ ‘
” 2 2. 2 t t t t t t t t
(V)= —¥2 - ¥2, 2 15 -1 050 05 1 15 2 X

f(x)=x°+3x* +x*+3
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