Phys 321 2023

Lechue 3

Th.“_ri" Semunar 12:30 -1130(3/*« Wg
Text: 2.2 My noes pg 32 -38

Nﬂe: Hemewprk  soluhions Pasi*ed v Dal

Neclor  descphon oF shies

Thg set o¥‘ all passibla (Pwt) Slakes  for o spfn—'/z gUs}gM 2od.
/\_—J___i_-\———\\——'_—__—""——_"_‘—'_‘—-q_____‘___‘_

WY whee R s ey unit Vecmm
i Hree diansional  spae

e
_.//

e ———————r e

We ain t2 Pevde o mothemaheal  stnchwe Jor such pwe skkes that
will onable

) algebraic operahons using  kebs

2) caliulahpn of prababfl«'hes of Mecswenent outeomes  and

subsequent  slakes uszhg Kels
3) Mathemaheal f\e)orz:wab‘m ol evoluhou processe s “@ Kefs |

T+ will emvge  that 4 swibble  tgthemaheal b pmewark
— S
! E\M“j ket i an

S ae whee

\
vechr s P;((e )

oleant o{' one Parh‘cufw‘ complexc



We  illughale s usmg e ‘SPeda( pair of ks 143 and 1-%)
ond make e comespondine

HE) A (;) and -2) w» (%)
gm albws  uws FUNVL an wbih‘o% suPengg{h'm '.

Cebd) + € 18) o () v (O

= ()

s we  con form o %uwal ke b

D) = by vl e (&)
P 7
ket lobe) amplex avmbers Céft‘:smmHOA of ket
. - |

W on uwse Hu Np Nesentaban T 6%’&& how  Torval a%clm(c
mmipw]aﬁans wigld. So  convde oo Sthkes

A ~ Column  vector " presnta ban
l‘{ﬂ): as K2 +a.1-%) . ({M) 3.0 (m
1P,) = beH2) + b-|-'i> ‘ a- ‘ b')
a b
(2 I\Ph"'l@?«> o (ﬁi> +{b~t)
Want
A i = C(\-L-}-\O%
& 1‘,@1) = 77 D) R (Q_er‘ }
¢
= (dH by I-PI?D + (Q- +b—§|-/i>

Q\\-\‘ (C{-L-P]D.a.) J*%’> ¥ (Q""L”J }‘i>



A Simi'af rule aPPUa 1£or Scalar MM’HPUCaHm‘ Thas .

T 8= a4 e
1LY = by [+3)4 b.1-2)
Heen
B4 1B = (assb, YD 4 (ass b -2

ond . R .
B = v hD+ va- -

With Hese  debiboms we @ s et 4
1) e  cet O'F all akuécﬁ
B = oy 1) « ¢-1-3)

whoe ¢, c. ae omplex aumbes sibshes 9o Mg Wike mants

of a veckor space . ver - complext dumbes, Tuat s %aﬁmi
fwo 32, fae on be adled b produce & Hurd and oy con be
mulh'ph'ea{ by a  wmplex scalr o procluce  anctur

2) noke  Hat we  wnnot  monipulde to  lakels when adding, So
DD = () (D) () # ey - (o

3) we shll o ned rules or Maxu'pulah'ae; 1+%> + 142) and c{ZaUr\ﬂ
wit  diflvet  ladels



lnner product

Recall +at orc&’r\gﬁ vectors wu ho  dimonsional space con ke eg W’P/"J
wmh o dot product.  So

1+

1l

M;gl‘l, 4 MJ:]\ 'HQ/W'\ 5oy
Wl vy ’

<L st

Ts  can be %w_amh'kd o vechis ony divnsional ond b vectors
wita  amplex  coefficenk. “The Wa“%ﬁm is  called e nngs pro:(ud;

Let 187= ar WY+ a3

@) = by l42) + b2
fon  He iy product d 1) wih (B 5 dovkd <FIE)
ond s defned as

(OIW) s= A by + g b
# 4 ;‘ 1 4 4

7 N
[@ft rljl/[‘)’ lé‘t_, t‘|3|,4?‘ [&.t. Fiﬂtﬂ‘

We  wn wview Y inng product as o Maching

i

kl@> O l*l)m-l Ej ( IU,Z) b+|+® +b. ls/

\ leFt / "&M—

|mer  produ single ¢, ber
@!{@7 = 04*by +a>rbh_




1 Ket algebra
Consider the kets
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2 Ket orthonormality
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3 Probabilities of measurement outcomes

The most general ket is
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where ¢ and c_ are two complex numbers. Determine an expression for the probabilities
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