
MTH 317/617
Homework #1

Due Date: Septeniber 02. 2022

Problems for Everyone

1. Write the following comp:ex ex)ressIi)]is in lie forni a + bi where II 10(1 b are real nnmhers.

(a) (—1 + )2

I
(8+21)—(1—i)

H (2+1)2

2+3/ 8+1
(t)

+ 2/ 6—1’

/ 2+/ N2
(d

6i — (I —2/))

a Sohe the following eqiiat jot is for c. Expri ‘ss your answer in the tort ii = (i bi w’Iii’re a and
b are real inniilwrs.

(a) iz=1—zi,

(b) = 1
— 51.

(c) (2— 1)z + 8c2 = 0.

(d) z2 + 16 = 0.

\Eet z C and assnme 0. Prove the following:

4 (a) IRe(zH and Ii!i(2)I < z. &14) g,

) (b) ReL) = and Ini(c) = liZ (7)4)
if (c) If A’ is an integer then ( = (2a) (—4 3
—( (d) If Izi = I and z $1, then Re ((1—2)’) = . 1-Vt)

4. Describe the set of point C that atisf each of the following.

(a) — I + i = 3.

(h)
— II = — 1.

(c) = Rec) + 2.

(d) 2 < IzI < 6.



5. Find t he argument of the following co1tiplex numbers and write end I in t lie polar form z =

i(cos(O) + I sin(B)).

(a)

(b) —3 + 31.

(e) —rt,

(d) —2/ —21.

6. Write the given complex number in the form a + bi, where a. b e IR.

(a) eJ’t,
J-4-3w1

(h)
-

e—1+L

.31 — —31

(c)
F e

21

(d) c’.

2 Graduate Problems

I Let B he an in >( a mat rEx wit it complex valued cut res. By & we denote t he a x is, tiiat rix

ohtaiuied liv forming the transpose of B followed by taking the conjugate of each entry. Let A
he a ii x a matrix with complex tuit ries. Prove that if Ut AU (I br all is x 1 column vectors

ti with complex entries, then A is the matrix. Q
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MTH 351/6.51
Homework #1

Dim Date: September 02. 2022

Problems for Everyone

C’onsider tIle Svste]n .i• = sinCi).

(a) Find all fixed points of the flow.

(b) At which points .r tloIs the flow have the greatest velocity to the right?
Find t lie flows accelerat ion 2 as a fund ion of a.

(d ) Fits I the points where the flow ha5 ni axinit ml positive acceleration.

&or the Ibllowing ecinations sketch t lie vector fields on the real line, if possihle find all fixed
points, classify their stability and sketch the graph of i(t) for different initial conditions, loll
lutist mclttde enotielu sketches of .r(t) to illnstrate all qualitatively different solution softitioti
(‘II rves -

(a) 2 = 1 —

(h) 2 = sin(x).

(c) I = 1 — 2 cos(x).

(cI) I C’ — <‘os(,r) (Yon wont he able to find the fixed points explicitly. ott on can still
cieterinine the cjnaiitative behavior).

ñ3) po..l:: *2.2.s. 2.29. 2.210.

The velocity t’(t) of a skvdiver hilling to the ground is governed by the equation ut log— ke2,7 where a, is the mass (If the skvcliver. g is the accelerat ion (Inc to gravity. aml k > 0 is a i-oust aiit
related to air resistance.

(a) Obtain the analytic solntion hit i’(t). assuming that rIO) = o.
/(h) Find the limit of rWh as t x. Tlk lirititing velocity is <ailed the terminal velocit

(c) Give a graphical analysis of this problem. and therein re—derive a fornnda for the teinnnal 1
i’elo<’it V.

4

m / 5) Suppose .V and F are two seems that reproduce exponent tally fast: .Y oX’ and F =

Ii)’. respectively, with initial conditions X9. > 0 and growth rates (I.b > 0. Let co =

X(t)/(X(tl — Y(t)) denotes .V’s share of the total popalation.

(a) Show that I (a — h).r( 1 — .r)
(h) Show that if a > h then a is nionotonicall increasing and approaches 1 as t —> . What

does t Ii is resn It imply a hunt the fiOfil ila t ion?
(i’) Show that if u < b then .r is monot otncallv decreasing anti approaches 0 as —, . What

does t his result imply a bout the popnlat ion?
(d) \Vha t I tappens if a = fl?



a

0

0



—
W

I:
5

1
+

,
F

l
e’

I
j

e
‘S

.
-
,

-
+

S
,—

Z

-
t
t
-

r
LI

1•
N

:

*

Y
b

r.

t.
t—

0
’

3 ÷
t,

-
-
—

4
.

E

zz
:
z
z
:.

•
c

g¼

•
t
(

I
I

a’
<

r
4:

N
”
’

t.n
_4

’
f
l
?
’

x
,.

,(
—

—
z—

+
b
j
r

V
F

t
‘A

!
\
I

t
h
1
t
t
.
t

4
i
l
g
M

_
I

•-
“
r

r
S

‘ q
•

÷
•g

r
(

L—
1

.

I t
I
I

— U
’

r’.

f
l
f
l

f
l

f
l

i
r
’
D

-
b
-

$
r
z
p

r
*

—
U

—

o
•t

-,
•
j
1
O

)<
-
.

0
fl

—
‘%

‘
4

t
°

2
:1

ti
J

L
0
:
q

, r
-I-

’
-h

-

%
C

.4-
3

s ‘S ‘!



-i 5
-

e

cm

t r C
C

y
.

;
J
.

I
’

+
n

‘V I
, IN

:

E
r

-1
-’

3
- c.. ¶ -1

t 0. r C
r. C
’

r—
.

I) is
’

‘2
<

en S

>(
4%

*

I,

4
,

40
4,

..



XÉ’ñ

-

II

et

• zr
.

•3z*2.2J
Ot 44t pIiaat ntn+flb1..v .t,tIniE -PJ ai.e1..ai4a,n iZcix)

, +l’iai- I Co.i$tSttt..Jvfl4. ?+.

________

C

_________

H 0 2

________________

5u’ct t4tf. .

_____

(u (x-z)

________

.37 2.2,dj

____ ___________ ___

4(KY Wka4( ibjjL4PwjS )((Iñ tN-c COkl$$tcfrjj._

_______.wi+

+tS . -

:&zz*t*e Cqv-d4tn Ii ;v’c.n /

t

,, i,.--

-H

,- !-



,

Cnn q+,m.

t41iDws-flnat

I,

Rn_S C$saa*ita x=& c1wItk44c- S+4d_PCOPCt*€5tkV

Larcwaamtpk; ezpI w1ynot. Ifrti1L Czi3i.ein

( Vtv’v

(b)
I

: LYC trCt?jC)-,. fc_

c

(4)n

raI &.iicJi afxd

______

twitcsn’ ?5 R k1A CO.1tOn4_J4¾t 9cs o4-gs.

_________

e.

_______

c# the m

art S+ôIc.

______ _____

(*IftL

_____ _____ ______

art lop F;nA pz’enl—.S.

c ii
4-1x=O Wor&S._

+fx)zs:4(n’,c) worKs

Snlno4-t. ‘Pt,wlctfln +ka+

— Jr
y

±cZth rs i.

*JdYTA,e_Vnt4Lt&L)4)\ wr)c5.

_____

le) 91, 4(x=5c-1)U2,)L

______

W oI’KS.

LL__‘-

worICLC

___ ___ ___I__
__________

Tkc Vt1bC47 vL±) c.L*rcl.v’c kItr7tfrtkCfThntIS_
4&vcmcA4c+lit 9Qkr7-KvWherc VhJ5_tkL .nt53 L

_________

‘Wt skyrivrr,7 IS +ck4i prx.vç4
rdak-e1 +D avtrts7s4-inea

-

a

(a flc vii), 4SScn..ny

() ita + &v1ti as t—no
t.m. arank’coL anaucs e4 tint ppvjJn..

a, 1



I z

v:

+c

v6)=
*3P - ¾4 J_lK

44C5)<t+di -lt€- 11i45t porl-r4a- we htave .P’t.+1%c

. e fxc ?oìnt ; 15

H -

.-

.tus
----

,f-pc

. I?

H I*s
ii

____________

S

a I q- fwD “17
• X=cJ, Ittir W’ t4; 4at1QnAitIP&S X.,Y0 D ctnd

.Vakes a1kr>D. Lek. x=.&1-rAcflDCXfs5lDYC e4 tlit

C 51’iow t\,aj- = (q-xLIL
(b) t’4- it G4)k fkcn )( iS h%b.ioflicA)/ iflLrCqs7

ancLilpprDatkø 1 ±c W14- don flls ‘rrsAt niply

a

—

• (c.) 5nw_t\is4 “4 C4A 4’bcv X )flPflV*nLid C). CCttj5tjny

r,eL C) 4S k-, Wk+ ptoui rcsr n,

Obvf tic
--

____-

(cA)wkc.* h4FPt .--•

_____----
________

______

4L±a) WC tiYL flot

_________—--•--—--

___________ --_____

I

—

II

• CitY
=

(I

c;;



4

.4

S

-ç V L

C
’ 10 c

H

-a I 4- r r I>
(

U

1
%

z I-
’

C
’ t H I H‘I

1! c
.

¾ V r

+ r


