PHYS 610 Mathematical Methods for Scientists F 2023

Problem Assignment # 3 10/11/2023
due 10/18/2023

1.2.3 The group S3

a) Compile the group table for the symmetric group S3. Is S5 abelian?
b) Find all subgroups of S3. Which of these are abelian?

(6 points)
1.2.4 Subgroups

Let (G, V) be a group and let H C G with H # (). Show that H is a subgroup of G if and only if a,b € H
implies a Vb~ € H.
(5 points)

1.3.1 Fields

a) Show that the set of rational numbers Q forms a commutative field under the ordinary addition and
multiplication of numbers.

b) Consider a set F' with two elements, F' = {#,e}. On F, define an operation “plus” (4), about which we
assume nothing but the defining properties

0+0=0 , O04+e=e+0=¢ , e+e=0
Further, define a second operation “times” (-), about which we assume nothing but the defining properties
f-0=e-0=0-e=60 , e-e=c¢
Show that with these definitions (and no additional assumptions), F' is a field.
(7 points)
1.4.1. Function space

Consider the set C' of continuous functions f : [0,1] — R. Show that by suitably defining an addition on C,
and a multiplication with real numbers, one can make C an additive vector space over R.
(2 points)



¥
B2
-1

<,
ot
et
-
4
{
PoP
A
P
{
| [
)0
p
v
_PL:

O



P 1.2.2-2

b) boovs dor Uan 37 be bl tf“’“ fww, q.) MU el wbih
o{ IS'A Ul w~bec

L N T T e e R

/.\/\N\— .
Lpi'PJ,PH,Pf,Pé] Sonol dond Ve Pofys Py
@ \M-(f-«r (.L‘.\, OUM_\" G Fm.,}‘LLl
G et v Mo wbied isd bl Peo > L e o

[P, PL PP T ok dimd i Po Py =Pg

ﬂ.Pf.;pL:Ppr{I_ b (P P:_UOL:PLl
tPlIPIIPL"PsI e lr-‘\4. PL‘OPI = PA
R R S
6 1z R
0 S PN R S Y it
O 1 b R o [Pilpwlpr:[ IU‘C{ Les @ Jw-(; Fo bl
N T
P, Py P
- l Uy IS w {
Pi PL PL, PS’ : o~ lM‘(A \f\-—\[ldw—e’-) '
2, P, Pe O
P‘{ P: P_(’ le

LJLLH.M |

LP-(—’P‘**P‘)] Ly lao‘ U(AJMJ( ln-:l-\, PL°P3 = pc

O vd Ui 3 B {«u« u-u. UL(«J' 8 wa».éuLL-.l
!



p 1231

1 Ak LP_{,PLE thoee bl L,_édw.
PPN ¢
LP-‘MP*] ’
[Pi IPL'I Ly bu}\l V(\hﬂ&
Lpi 1P{1 )
LOiIP‘l G rehde }VL\VT
1 Y AR P,] NN vs C"u"‘ b e~
Lot o APl bndy e 1

A e \'\—EJV\‘-'TA o} |yq e

S D, G
s L0
L) (0]
TR RG]




P 2.4

\1h bbpess
() Waw Mot (ehek - evb ek ) > Hue \“’LJ“’T
kmm v iek ~ vk ek
L pochidie, b ek o ave se ek
Wlc) tre | U evk =K ek
~ Ay (10, (o) d“y\ LRI ql‘.znjala..x
hwue (€0) O f"‘f‘“‘“‘ ww bed U ncnvuﬂ clionehim v
Now s avl = avfs' T el we bley J bek
~ b (o] {,\KJ«MJ

~ ke e R Y nfpt

(l) You Wt (0,56'[* Dlo-v_\ l::)} U’\Tﬁ (\_v’adéﬂ )a-> 7R Lol
o,\uEJw—{a
hpprn Y o hek v ovkg

W ovdar OLN' k Lo ,31 e \SV\PIG | hel b\ Mf/l Q"e[.p
Mou wi Lare 0,47 ¢ g Cht ovh L

~ Axioe [0) 0y verdeld > Wy Y/ de{z
M VN e dohne Oy wq,uej




pLIL-1

LLL0) @ 6o pop b WAl U kel bt 06 @

® e

(0] 99 & R ¥ §ujck

() Abks Or twsue Km0 Lomobebio

(0) M b doo v Wbt o] B, ol 0+qng ¥qed
() Woge @ M Y -gx Ge(g)=0

@\(ol i o e s v Lo \qur,b'c,ct\@ :

() 4eg e ® Y gy ek

(3] )-lzx-llr"r()w't.al«.\.k— i eivralim ot wesdolbn

[(v) Do webor Lo o Wbt o/ A, oL i‘?‘ﬁ ¥ el
(o) Lt ﬁe@ ol 34»0. T 3 '{'Eér ﬂ)g"af :
KF%-,M&LE Clls e d wetlptichs o @ on

PN U SR

w2 @ Ly @ ool Jw/w( .




O

0,

O

9,

pIL7-2

by wead b tloo kc,l'}: S Ip A el
() ceb el HoleF t,l L},L'Lh'g‘_k Y
(D) (Jee) ek = eedoe ~ Jo(ed)

(tre)ed ~ Sed o s e (eed)

L L

~> ¢ G aupwelom
S (O Y SN / AN VOUN &9 JEpY 2O 5 .L;/n;,...‘uu_ i
(V) e mere b hlUa o anila o] A /_
(0 760 wemtbiln 5 L foi o |

s F o e el AP s

Lo

e ohvo ted boalos Ut F{E] L prp
ot Fafel- fel o4

() done V4 .L;};;;L;h
(o) wow'atn‘s Cookendl
(L.r” g (3w df .;}LWL 1.3

LL-J ) e r.,-.; t..“’i\ N A.- VL e

LS

~> \:\{'}] Ooe Aw:*—o': Ao i' S 7 S ’m\n'o% X9V AP

T | o st el b ibibnlin lem oo TG s
voow A Lem 5 lew et (oib).c=acebec ¥ed ceF.ls
() e, o (esb) o SFFrenbabnd Cmpretin of e, b /
() cren ¥ ailer wsdoor po S, (v) Lotk

3 esbre, (ee)es e F
v L e € = c/Qu/Q-‘-VL ~ )in'.\l-‘:%(‘n Lew V

o

s Fve hatd



0,

Pi&.i

1(41) 0. €, ‘L'fw“ (\(+1)(k) { e ‘((.\),,J'(x)

ooy ow wlvsn | o0 O U el depied (f4)

o U Y

T—;‘(szw\.uv\, \A:w \[(X)EJR ) C‘ L\.-L(,l—;LB @é(« O/ CLW GUA..J dm..r
O:W(m_rL'x dwvv (R )

~ C ooy e~ e el B \]w—ﬁ

Moo de \M,C(_-/Vé\wkw. Wl seden A ER 5 (A )lrze X £,
\q ‘[ L’L LO"\«LMH ’-ufw Y eA Une \f\—v( c(/./nw-( (/l )

Tov U e | s el ed f(x) e R / Uais lA'-/L"[y(ALaL'd\ K
when Y N S oL QA.Wv\.eL“"'L , & olilh M (JN/NL'
“ R« NJALQI i e A M«»XL'I.»C{L@,L}/; o/' bam bt ia

(ﬁ{‘-‘-'s

Ty (L) 1860 < EGO) ¥ xe(01] - Ié-¢

\

~> C' Ciooe R‘ \I‘LLJ’UY. .\6‘00%

- - o




	probset_3
	Scanned from a Xerox Multifunction Printer - 2020-10-13T165230.492


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}



