Zbirka nalog za srednje Sole: MATEMATIKA

Gresak, Kozar, Tiegl: ELEMENTARNE FUNKCIJE. KOMPLEKSNA STEVILA

Poglavje IX: Kompleksna Stevila; stran 70, nalogal9: Razcepi izraze v obsegu kompleksnih

Stevil.
a) a®+36 b) x%+ 100 c) 25b% +1
¢) 81x% + 625 d) x? +2 e) x%+50
f) x?+12 g) 49x? + 5y2 h) x* + 9x2
i) 2b* + 162b? ) x*+10x*+9 k) x*—x%-20
) x*+35x%—36 m) x3—8 n) x3+27
0) x*+x p) x> — 64x?
Teorija:

Izraz x2 + 1 ni razcepen v mnozici realnih Stevil. Enacba x? + 1 = 0 ni resljiva v mnoZici
realnih Stevil R.

Tako imamo razlog za vpeljavo nove stevilske mnozice kompleksnih stevil €, v kateri velja
i? = —1, kjer i imenujemo imaginarna enota in i = v—1.

Sedaj lahko x? + 1 zapi§emo kot:

2 +1=x*-(-D=x?-i’?=(x-D(x+1i)

Vidimo, da je razcep izraza x? + 1 moZen v mnozici kompleksnih $tevil.

Prav tako lahko z uporabo i? = —1 (i = v—1) redimo enagbo x? + 1 = 0. Levo stran
zapiSemo kot x2 — i? = 0 in razcepimo (x —i)(x +i) = 0 terdobimx—i=0ali-x+i=0

in s tem dve kompleksni reSitvi x; =i in x, = —i.

Za zakljucek:

Izraz a? + b? je razcepen v kompleksnem

a? + b? = a® — bi%? = (a — bi)(a + bi)

Z uporabo i = v—1 in seveda formul:

a’? —b?=(a-b)(a+h) a? + b? = a® — i?b? = (a — ib)(a + ib)
a—b = (va-Vb)(va +Vb)

a—b3=(a-b)(a?*+ab+b? a®+b3=(a+b)(a?®—-ab+b?
reSimo naso nalogo. Pri tem se spomnimo tudi kvadratne enacbe

ax? + bx + ¢ =0 in njenih resitev:

X1y = %ﬁ , kierje D = b? — 4ac

Sedaj znamo izra€unati tudi kvadratni koren iz negativnega Stevila.

Primer: v—25 = v25i%2 = 5




a) a? + 36 = a®>—(—36)
= a? — 36i?

= (a — 6i)(a + 6i)

b) x? + 100 = x2 — (—10?)
=x?—(-1.10%)
= x? — 10%i?

= (x — 10i)(x + 10i)

¢) 25b* +1 = (5b)* - (-1)
= (5b)% — i
= (5b — )(5h + i)

¢) 81x2% + 625 = (9x)? + 252
= (9x)* — (=25)?
= (9x)? — (25i0)?
= (3x — 5i)(3x + 5i)

d) x*+2=x?—-(-2)
=x? —2i?

= (x — iV2)(x + iv2)

e) x%+50 =x%— (-50)
= x? — 50i?
= (x — v/50i2)(x + V50i2)
= (x — 5iV2)(x + 5iv2)

f) x2+12=x%—(-12)
= x? — 12i?
= (x — V12i2)(x + V12i2)
= (x = 2iV3)(x + 2iV3)

V50 =25.2 =52
Vi2=+34=23




g) 49x% 4+ 5y% = 49x%2— (—5y?) =
= (7x)? — 5i%y?

= (7x - ,/Sizyz)(7x + 5i2y2)
= (7x — iyV5)(7x + iyV/5)

h) x* +9x? = x2(x? + 9)
=x?(x? — (-9))
= x2(x%? - 9i?)

=x2(x — 3i)(x + 3i)

i) 2b* + 162b% = 2b2(b% + 81)
= 2b%(b* — (-81))
= 2b2%(b? - 9i?)
= 2b%(b —3i)(b + 3i)

) x*+10x2 4+ 9 = (po Vietu) = (x?> + 1)(x? + 9)
= (x* = i®)(x* +9i?)
=(x -0+ —3i)(x + 3i)

ali znovo neznanko x* =t :
=t2+10t+9
={t+1(t+9)
=2+ 1)(x%+9)
=+ -0 —3i)(x+ 3i)

k) x*—x2—-20=(x? +4)(x®>-05)
= (= 9) (+* - (5))
= (x2 = 4i®)(4 - V5)(4 +V5)
= (x — 20)(x + 20)(x — V5)(x + V5)

) x* +35x? — 36 = (vstavimo novo neznanko x? = t)

=t?+35t—36
=(t—1)(t+36)

= (x?2 - 1)(x? +36)

= (x - D+ 1)(x?% —36i?)
=(x—1(x+ 1)(x—60)(x+ 60)

po Vietu (—20 = 4.(-5))

po Vietu (—36 = —1.(+36))




m) x3—8=x3-23

=(x—-2)(x>+2x+6)

Resimo kvadratno enacbo:

x2+2x+4=0 D = b? — 4ac

Xpg = —bZJ_:/E D=4-16
2423 D =-12

X12 = 2 D = V=12

X1,2 = @ =1/i2.3.4

x; =—1+iV3 =2iV3

x, =—1—1iV3

(x-(—1-i3))(x = (—1+13)) =0

=@ -2)(x+1+iV3)(x +1—iV3)

n) x3+27 =x3+33
=(x+3)(x?-3x+9)

x>+3x4+9=0 D=9-36
343iV3 = —
X1 = 21 27
VD =v=27
(x_3+3i\/§) (x_3—3ix/§) —0 =iv9.3
2 7 = 3i/3
— (x+3) (x_3+?;i\/§) (x_s—?;i\/?)
0) x*+x=x(x3+1)
=x(x+DxE*—x+1)
X’ —x+1=0 D=1-4
1+iV3 D=-—
X1,2 = 21 3
VD = iV3

(= 248) (e 2)

=x(x+1) (x - 1+i\/§) (x 1 3)




p) x5 — 64x% = x?(x3 — 64)

= x2(x3 — 43)

=x%(x —4)(x% + 4x + 16)

x2+4x+16=0
—4+4iy3
X12 = =
Xip = —4(12ii\/§)
xllz == 2(1 i l\/g)
xllz == 2 i Zl'\/§
(x— (2+21v3)) (x - (2 - 2i/3)) = 0

D =16—64

D =—48

VD =+/-48
=iV/16.3
= 4iV/3

= x2(x —4)(x — 2 = 2iV3) (x — 2 + 2iV/3)






