SOLUTIONS TO SELECTED QUESTIONS IN HOMEWORK 1

MATH 241

17.1.39

Proof. Letz = x1+Y1i,22 = X2+Y2,80 21 =22 = (X1 =%2)+ (V1 —y2)i, and |z1 =22 = /(x1 — x2)2 + (v1 — »2)2,

which is exactly the distance between the points (x1,y;) and (x2, y2). O
17.2.9
Proof.
3B _3 3 V2
—l+i |=-1+i 2 2
3n
Arg(-=1+1) = —
rg( =
s0 arg(= +l) = 0 — 2% + 2k, the principal argument takes k = 0 and get Arg( —%7”. O
17.2.17
Proof.

3-3i=3 \5(008(—%) + isin(-g))

5+5V3i = 10(cos(§) + isin(;—r»

Hence
(3 - 30)(5 +5V3i) = 3o\f(cosE + ls1n—)
O
17.2.30
Proof. |—1+1i] = V2, 2, Arg(—1 + i) = =£, so the three roots are
26(cos% +isin — ) 2 (cos 111_27r + isin 111_271) 26(cos 119—; + isin 119—;)
O
17.2.34
Proof. First solve > — 21 + 1 = 0, then take the 4-th roots of it. O
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2 MATH 241

Proof. Im(z—1) = Im(z) — Im(i) = Im(z) — 1, Re(z+4 — 3i) = Re(7) + 4, so the graphis the liney—1 = x + 4,

or y = x + 5 on the xy-plane. O
17.3.16
Proof. Im(%) = —# if z = x + yi, so the set is {(x,y)|x? + y*> + 2y > 0}, which is the complement of a

closed disk centered at (0, —1) with radius 1. O



