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1 SKUP KOMPLEKSNIH BROJEVA

m Kompleksni broj

Zadatak 1.

Rjesenje.

Zadatak 2.

Rjesenje.

Zadatak 3.

Rjesenje.

Odredi realni i imaginarni dio svakog od kompleksnih brojeva:

1) z=5+2i; 2) z=1-3i;

3) zz—%i; 4) z=12;
5)122_33i; 6) 2= N V3413
7) z=0; 8) 2. ="(1+V2)i.

1) Rez=5,Imz=2; 2)Rez=1,Imz=-3;

1
3) Rez=0, Imz= <5 4)\Rez=+2,Imz=0;

6) Rez=1—+2, Imz=/3;
8) Rez=0,Imz=1— 2.

2
5) Rez=§,Imz=—1;
7) Rez=0, Imz=0;

Odredi realne brojeve a i b iz jednakosti:

1) a+4i=-2+bi; 2) a+i=1+bi;

3) 2a—-b+3i=a+2b—-3i; 4) 1—(a—Db)i=1+4 (a+b)i;

5) a—b+5i=1+ (a+b)i; 6) -1+ 2a+b)i=1—(a—2b)i.
Ha=-2,b=4; 2)a=1,b=1;
4) a = 0, b moze biti bilo koji realni broj;
6) nema rjesenja.

3) nema rjeSenja;
5Y)a=3,b=2.

Odredi realne brojeve x i y iz jednakosti:

1) x+(y—1)i=-1+3i;

2) 2x+y—yi=1+1i;

) x—y+(x+y)i=2+4i;

4) x—2y+ (2x —y)i = 3i;

5) 2x—3y+ (x—y)i =13

6) 2x — 3y +(x+y)i=x+2y+ Bx+ 1)i.

1) Kompleksni brojevi s lijeve i desne strane jednakosti jednaki su ako je
x=—11iy=1=3,0dnosno x =—1, y=4,;

2) Mora biti 2x+y=11 —y=1,0dnosnox =1, y = —1;

3)Morabiti x —y=21ix+y=4,odnosno x =3, y=1;

4) Rjesavanjem sustava x — 2y =0, 2x —y = 3 dobivamo x =2, y=1;

5) Rjesavanjem sustava 2x + 3y = —1, x —y = 0 dobivamo x =y = 1.
5 1

6 = ——=, = ——.

) x 97 Y 9
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Zadatak 4.

Rjesenje.

m Zbrajanje i mnozenje kompleksnih brojeva

Zadatak 1.

RjeSenje,

Zadatak 2.

RjeSenje.

Gdje je greska u racunu:

1=VI= /(1) (-1)=V-1-V-1
?

=i-i=—17

Svojstvo drugog korijena umnogka, tj. v/a - b = v/a - /b vrijedi samo,za pozi-
tivne brojeve a 1 b. Stoga ne vrijedi jednakost \/(—1) - (—1) =+/=1+v/—1.

Izracunaj z +w,\z — w1 z. w, ako je:

1 1
1)Z=—§+i,W=1—§i; 2) z=-243i,w=2+1;
3 2 3 1,
3)Z—Z—§l,W—Z+§l.
1 1 1 3 4
1 SR UNPPUIE SO PN SR _(1__.):__ 4,
) 24w +i+ 31 2+3z z—w +i 31 2+3l
_( 1+,)(1 1_)_ 1+1_+_ 1, 1+7_+1_ 1+7,.
=TT 3) 7 276 T T3 T 2T 3T T e

2 z+w=-2+43i+2+i=4i,z—-w=-2+3i—(2+i)=—-4+2i,

zow= (=243 2+i)=—-4-2i+6i+3>= -4 +4i—3=-T+4i;
3) z+ —é_%i+§+1i—§_li _ —g_%'_ é_ﬁ’_ll’)—_l’
S R L T S R E A

w w
_(3 2_) (3+1,)_9 Lo12, 097 372 Nilg 3,
=G \ET3) T 16 229 Te 4o T 14 b

Izraunaj z+w, z—w, z-w, 22 i w? ako je
1) z=1-2i,w=3—1;

2) z=-3+5,w=4-17i;

3) z=11—-5i, w= -7 ~i.

Dz+w=1-Ri+3~i=4-3i,z—-w=1-2i—3—i)=-2—1i,
zow= (L=2)\3—iy=3—-i—6i+2%=3-7i-2=1-7i,
P=(1-202=1%4i+42=1—-4i—4=-3—4i,w? =(3—i)?

=9 - 6/+i2£9—6i—1=8—6i;
2) 2w =c3+5i+4-Ti=1-2i, z—w=—3+5i—(4—7i) = -7+ 12i,
2 =(—3+5i)(4—7i) = —124+21i+20i— 351> = —12+41i+35 = 23+41i,
Z= (-3+35i)? = 9—-30i +25% = 9 —30i — 25 = —16 — 30i,
w? = (4 —7i)? = 16 — 56i + 49i> = 16 — 56i — 49 = —33 — 56i;
D ztw=11-5i+(-T—i)=4—6i, z—w=11-5i—(—7—i) = 18—4i,
zw= (11=5i)(=7—i) = =77—11i+35i+5i> = —77+24i—5 = —82+24i,
2 = (11 = 5i)> = 121 — 110i + 257 = 121 — 110i — 25 = 96 — 110i,
wh=(—7—i)? =49+ 14i+ > =49+ 14i — 1 = 48 + 14i.
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Zadatak 3.

Rjesenje.

Zadatak 4.

Rjesenje.

Zadatak 5.

Rjesenje.

Zadatak 6.

Rjesenje.

) (141)%; 2) (1-2i)2;  3) 2-i)3; 4) (1+2i)%;
) 34203  6) (i+2); 7 (1—i)*; 8) (2+i)*.
D (14+i=1+2i+2=1+2i—1=2i;
2) (1-2i2=1—4i+42=1—4i—4=-3—4,
I 2-i)=4—-4i+iP=4—4i—1=3—4i;
4) (1+20P=1+6i+ 127 +83=1+6i — 12 —8i = — 11/~ 2i}
5) (3 +2i)® =27 + 54i + 36i* + 8> = 27 + 54i — 36— 8i = ~9 + 46i;
6) (i+2)°=F+6i2+12i+8=—i—6+12iF 8= 2+ 1li;
7 (1= =((1—i)?)? = (1 —=2i+%)>=(-2i)% =4,
8) (2+i)* = ((2+40)?)? = (4+4i— 12 ="(344i)> = 9+24i— 16 = —T+24i.
D (1-ivV2)(V2—i);
2) (V3 —i)(1+iv3);
3) (V2-i)(V3A420) —(V3+i)(V2—i).
D (L—iV2) (V2L i) = V2 —i—2i+ V22 = V2 - 3i — 2 = —3i;
2) (V3<i)(1+ivV3) =vV3+3i—i—32=v3+2i+3=2V3+2i;
3) (V2—i)(V3+2i)— (\/—+)(\/— i)
=6+ 2v2i —V3i— 2 — (V6 — V3i+ V2i — %)
=6+ 2V2i - \/_i+2—\/6+\/§i—\/§i—1:1+\/§i.
D (1-92-)B—1i);
2) (L4+)(1+2i)(1+3i);

D(1-)2-)B-i)=2-3i-1)3-i)&(N-3)3 1)
=3-10i+3 = —10i;

) (1+)(1+2)(1+3) =143 —2)(L~+3i) = 3i—1)(3i+ 1)
=9 —-1=-9-1=-10;

3) (%—i)(l+2z)(l—§z) (i) 2 (;+i—i+2) <2+i—i+%) - %g ==,

D (107 (2262 2) (1—i)-(1-2i)2- (1 -3i);
3) (4 )1 +2i02 - (14303 4 (1+2i)3-(2—i)3 - (1+30)3 (3—i)3.
D (bt 22— B—i)? =[(1-)2-)B - =[1-3)3 i)
= (—10i)* = 100i* = —100;
2) (1—i)2-(1—2i)2-(1=3i)2 = [(1—i)(1—2i)(1=30)]* = [(—=1=3i)(1—3i)]2
=92 -1)?2= ( 10)* = 100;
3) (14i)? (1—1—21) (1—1—31) = [(140)(1420) (1430)] = [(—1430) (1+30)]?
= [92 — 1] = (=10)* = —1000;
4) (142 2-i) 1+3)- 3= =[(1+2)2—-i)(1+3)(3 i)
= [(4 +30)(6 + 8i)]> = (24 + 32i + 18i — 24)* = (50i)’ = —125000i.
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1.2

Zadatak 7.

Rjesenje.

Zadatak 8.

Rjesenje.

Zadatak 9.

RjeSenje.

D (1-V2+i)(1+vV2—i);
2) (1- (V2= V3)i) (1+ (V2+V3)i);

3 (1=V2+iV3) - (1+V2-ivV3)- (1 -vV2—-iV3)- (1+V2+iV3).

D (1=V2+)(1+v2—i) = (1= (V2=i))(1+ (V2= i))\= 1> = (V2 i)’
=1-(2-2V2i4+2)=1-2+2iV/2+1=2V2i;

2) (1- (V2= v3)i) (1+ (V2 + V3)i)
=1+ (V2+V3)i— (V2= V3)i— (V2 +/3)i \(V2 — ¥3)i
=1420V3+ (V2 —V3) =1+ 233 1= 2iV3;

3) (1=vV2+iV3) - (1 4+ V2 —iy3)\(1'€ V2—iv3) - (1 + V2 +iV3)
=(1=V2+iV3)(1+v2+1/3)- (1 +V2-iV3)(1 —vV2—iV3)
= (1 + V33— (Y2))((1 - iv3)* — (V2)?)

(142iv3 =8 =201 — 2iv/3 — 3 — 2) = (—4 + 2iV/3)(—4 — 2i\/3)

=16 — (2iv3)? = 16412 = 28.

Izracunaj vrijednost brojevnog izraza
F—z-wtw

ako je:

1) z=1-2i,w=3+41;

2)z=V2—i,w=V2+i;

3 z=1+V2-V3i,w=1-v2+3i.

1) (1-2i)2=(1-2)(3+i)+(B+i)> = 1 —4i—4—3—i+6i~2+9+6i—1=Ti;
2) (V2—i)* = (V2—-i)- (V2+i) + (V2 +i)?
=2-2iV2-1-2—-14242i/2 1= —1;
3) (1+v2 =302 = (1+ V2 = V3i)(1 — V2 +V3i) + (1 — V2 + V3i)?
= 142V2+2-2V3i —2V6i — 3 (12 (V2 2 V32 +1-2V2+2
+2v/3i — 2¢/6i — 3 = —2/6i — (1 =2 4+ 2V/6i + 3) — 21/6i
= —4/6i — 2 — 21/6i = =2 6:/6i.

Izracunaj vrijednost izraza za zadanu vrijednost kompleksnog broja:

) 2 -2 +2zzaz0=1H4i,=1-1i;
2) P+32=7+1vzazy =2+4+i,0=2—1i;
NP 27an =1+, =1-i.

DE -2 +22=(14iP - (1+i)>+2(1+i)

=1 43i-3—i—1-2i+1+2+2i=2i,

D=2 42= (1= = (1=i)2+2(1—i) = 1-3i—3+i— 14+ 2i+14+2-2i =
—2i;
2) 2 +32—z+1=02+i)P+32+i)-2+i)+1

=84 12i—6—i+124+12i—3—2—i+1=10+22i,

D437 —z+1=02-0i)P+32-i)-2-i)+1

=8 —12i—6+i+12—12i—3—2+i+1=10-22i;





