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Zadatak 1

Ferrarijevom metodom rijesite jednad?bu x* — x3 4 9x? — 13x = —24.

RjeSenje
jesen 3 33 1 9x2 — 13x + 24 = 0

(xz—%x—l—y>2— [<%+2y—9>x2+(—y+13)x—|—(y2—24)] =0
A

x4+%x2+y2—x3+2x2y—i b2 —4ac =0

AN~

<x2— %x+y>2 - [(2)/— 375) X+ (—y + 13)x + (y2—24)} =0

(—y +13)2 — 4(2y . %5) (v —24) =0

(—y +13)2— (8y —35)(y*—24) =0 rezolventa

y2 — 26y + 169 — 8y3 + 192y + 35y2 — su
—8y3 + 36y2 + 166y — 671 = 0

Ferrarijeva
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Eliminacija cjelobrojnih i racionalnih kandidata

Ako je f(x) = apx" + a,_1x™ 1 + .-+ 4+ a;x + ap polinom s
cjelobrojnim koeficijentima i o njegova cjelobrojna nultocka,
tada je za svaki k € Z broj f(k) djeljivs oo — k.

Ako je M(p,q) = 1ia = g racionalna nultotka polinoma

f(x) s cjelobrojnim koeficijentima, tada je za svaki cijeli broj
k broj f(k) djeljivs p — kq.
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qg:1,2,4,8

—8y3 +36y2 + 166y — 671 =0
p:1,—-1,11,-11,61, 61,671, —671 ~-

FY) 671 =11 61

f(=1) = —793 703 = 13 - 61

p—ki———p+gqg

PV ¥V ¥V Y ¥ -1 ¥ ¥ W U

q' 17 2’ 47 87 1’ 27 4’ 87 17 2’ 47
p+q: 2 3.5 9 0 1 3 7. 12, 13, 15

p. ¥ -1 - -1 -1 6 6 6F 61 —61

q' 87 1 ) 2 ) 4 b 8 ) 17 27 47 87 1 b
p+g: 10, —10, -9, —7. —3. 62, 63, 65 69, —60,

p. -6 —6r -6 61 6IF 6 6IF -6/

q' 2 ) 4 M 8 ) 17 27 47 87 1 ) _E
p+q: —59. —57. —53, 672, 673, 675, 679, —670, > _ 2
p. —6IF —6I —61 | -8 36 | 166 | —671

T e, o o3 2
ptq: —660, —667, 663 o | °| O[] O




x*—x34+0x2 —13x+24=0

2
(xz—%x—ky) — [(2y—%>x2+(—y+13)x+(y2—24)] ?0
11
21, 11\ _[9,2,15 , 25] _ y==%
(x 2x+2) [4x—|—2x+4]—0 2

2 2
2_1 1)\ _ (3 5\ _
(X 2x+2> <2x—|—2> 0

(730 )+ Ger ) (- 3 2) - (e D)
(x2+x—|—8)(x2—2x—|—3) =0

a®> — b>=(a+ b)(a—b)
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9 1 0 1 2 3 X

f(x) =x* — x>+ 9x% — 13x + 24
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V=31 = +/31i X —x34+9x2 —13x+24=0
V=8 = V8i = 24/2i
(x2+x+8)(x2—2x—|—3):0
xX*+x+8=0 x> —2x+3=0
—1+/1-32
X192 = 24 /4 —12
2 X4 =
1 31
X1 =—= £i 2+ 2/2i
2 2 Xa4= 0
1 31.
X2_—§—\/2_I X3:1+\/§/
xg=1—+/2i
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Zadatak 2
Zadana je jednad?ba x3 + 6x — 2 = 0.

a) Bez direktnog rjeSavanja jednadZbe komentirajte koliko ima realnih,

a koliko pravih kompleksnih rjeSenja.

b) Pomocu Cardanove formule rijesite zadanu jednadZbu.
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Rjesenje x3+6x—2=0 b) ; > 2 v:—3i x3+6x—2=0
p=6 qg=-2 Up = _g‘|‘ (g) +<§> to p=6, g=—-2
a) X3+PX+q:0 6 2 3
i | a-(2)'+(6)
= 1—=2+0 3V/4 2) T\3
_(9V (PN 2 A=9
s () 2) = T L
e=—z—X=j
2 3 2 2
-2 6
A={72) "5
_ 3 1 V3, 2 1 V3,
= =4 -2+ 22 - 22X
A=1+8=9 X3 = oS Yo f( 2+2’) 34(2 2
3
A >0 -~wwwws jednadzba ima jedno realno i dva x3:(i—134)_|_ \/§\/Z+£
konjugirano kompleksna rjesenja VE 2 2 /4
x3 ~ —0.16374 + 2.46585i
8/21 10/21
b) = - VO:_L x3+6x—2=0
_3_gq q P 3
w=1{/=3+y(3) +(5) K p=6 q=-2
©= 50 | 8- (9 (e
Uo_3—_72+\/§ 3V/4 2) T3
2 A=9
w=VI+3  |w= V4 L 1 V3,
=27 2!
3 2
X1—U0+V0—\/Z = X1%032748
4
1 3. 2 1 3.
X2:U0€+V06_':%(-5—%—I>—%<—§+gl>
X2:<i_134)_ \/§\3VZ+£ /
Ja 2 2 Ja f(x)=x3+6x—2

X, &~ —0.16374 — 2.46585/
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150 +
Zadatak 3 F‘f;f
.. . . 100 4
Rijesite jednadzbu 5x° — 3x* + 2x3 + 2x2 — 3x + 5 = 0.
Rje3enje / 50 1
simetri¢na jednadZba neparnog stupnja -+ jedno rjesenje je
| a2t ‘ ‘ ‘ X
|5‘_3‘2‘2‘_3‘5 2 1 0.5 0.5 1 1.5
—1|5 | -8[10| 8|5 |0 —507
—100 +
(x +1)(5x* —8x> +10x* —8x +5) = 0
Bx* — 8x% + 10x% — 8x+ 5 — 0 simetri¢na jedna.diba —150 +
1 1 parnog stupnja
I — [ f(x) =5x5=3x* +2x3 +2x> = 3x +5
- 12/21 14/21
1
5x4—8x3—i—10x2—8x+5:O/:x2 X+;:0/'X
5x2—8x+10-8 4+ 5 —¢ XX +1=0
X X
1 1 X =-1
5(X2+—2>—8<x+—>+10:0 _ _
x x X2 =1, X3=—I e Funkcija dvije varijable: z = z(x, y)
2
1
X+==t 1_38 /
X // X+t =5 X e Parcijalna derivacija po varijabli x
52 —8x+5=0
x2—|—2+i2:t2~vw»>x2—|—i2:t2—2 5 S/ %
x X 8 + /64 — 100 x x I
X45 =
5(t2—2) —8t+10=0 6 6 N 43 e Parcijalna derivacija po varijabli y
5t -8t =0 5= " 5 0z
/
t(5t —8) =0 EEY > = dy
Xg = =+ =i
h=0 t=2 ° 0
- Y 2 — §
' 5 X5 — ﬂ — §I
5 5
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Parcijalne derivacije drugog reda — oznake

Zadatak 5 (uv)'(x) = u'(x) - v(x) + u(x) - v'(x)

Odredite parcijalne derivacije sljedeéih funkcija:

2x —y
= xe¥ = veY —
e Funkcija dvije varijable: z = z(x, y) a) z=xe b) z=ye’ +Vx c) u(x.y) Xty
uy\’ u'(x) - v(x) —u(x) - v/(x)
z z & fa¥en| (;) (x) = v(x)?
xx xx Ox2 RjeSenje
927 a) zy =€ -1=¢ z,=x-& =x&¥ (cu)(x)=c-u(x)
/
ZXy ny axay 1 1
b) zz =0+ —— = —— —1.¢¥ eV 4+ 0=(1 y
5 S/ 0%z )z +2\/>_< 2y/x i eryeT (1+y)e
yX yX 8yax (ex)/ e
2-(x+y)—(2x—y)-1 3y
, 0%z C) uy = 5 = 5
Zyy Zyy a_y2 (X+.y) (X+y) (\/;)/_ 1
—1-(x+y)—(2x—y)-1 —3x 2/x
v (x+yy CER%,
16 /21 Y Y 18/21
Zadatak 4 (Xn)/ — nx"1
Odredite parcijalne derivacije sljedeéih funkcija:
(cu)(x) = c-v'(x)
a) f(x.y)=x>+y’ )z="2 1
X
b) g(x,y) =3+ xy + /¥ / (vx)' = NG Zadatak 6
z=yx" Odredite parcijalne derivacije sljedecih funkcija:
Rjesenje Y
a) z = 2S|n x
a) L, =2x+0=2x f, =042y =2y
b) z =x”
b) g« =6x+y+0="06x+ —0+—|—1—+1
8x = 0x—+Vy =0xTy 8 = X 2\/7_)( 2./y c) f(x,y,z) =e** —In(yz) +1
_ y _ 1
c) zx=y (—xz)——; zy:xllz;
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Rjesenje (a¥) =a%lna  (a"=*°) = a"**°|na- (nedto)’
x") = nx"1 sin x) = cos x | | (sin (ne$to))’ = cos (nesto) - (neito)’
(x") (sin x)

.y ! 4 /
a) z,=2"xIn2- (sinz) =2"xIn2- cosZ-<}—/> =
X/ x X X/ x
Y — Y
oy =2""x In2-cosX Y Y osing In2-cosX
7 = O8I X x? X2 X
.y / .y /
2, =252 (sin2) =2"xIn2- cos - (1) =
X/y X X/y
.y 1 1 LY
=2°"x In2-cosZ o= 2% In2-cos)—/
X X X X
z=x"
b) z, = yx’! z, = x" Inx
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C) (ene§to)/ — eneéto . (neéto)’ (ex)/ = X
1 1
In (nedto))’ = -(nesto)’ (Inx)' ==
(In (nesto)) o (nesto) (In x) »
fo = e (2xz). — 0+ 0 = e** .2z = 2z*“
1 1 1
0 = (yz) 40— ——.7— =
g ye 0t 2 °T Ty
f,=e"-(2xz), — — - (yz), + 0= %% - 2x — — .y = 2xe®* — =
yz yz z
f(x,y,z) =e** —In(yz) +1
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