20.04.16 MATH. PHyQiIcs TI @ SEM\ CLASSICAL _ANALYSIS

— $9826 s e diiAS 21 6100 , sy coee

— Execcice cession 1 Wed. i 878795 A0S S

,‘,,E)(C\n\ 3 SAY- voyvaks A+ ol c,\(,\m\n(,\Uow - Wi 2 imabanies

A, Inhvsdueon alied sag - doua, e don cauhiidiaiad o e Rissake 2 vl o
—_Senvcdlastical_analyis (s a bmndx,og Onalysis and matih emokicokh  physics
%ok studies the behoaviovc af gquantum . Sytkems 1n the Gppoximatioa.

e (B) | where H is the aeduced Planw Eonstant , =k and
awT

-3
I = LGJ‘Q‘_.X_/\,O__L’__ Joules/ seeand .

TE shows thok  gquantuen mechaoics  AS o genesadi1arIon of clagsicok

—__mecdhonics | 7 B

——Typically one sfucdies Ceseudo-) dbfensalol opecoros depeondent
__on B and descalbes theic behawour as 20,

ExaHeLe . g heb x %
_ Stheddiagec opeokor My == %A & V()
— .Study spedksal propeckies of Hy as B >0
— - Shudy dynoamical  poopecties of Mg ag B30

__fmig_&s__semlmw Omahim‘s, A:n‘ttfp\\-‘\n\oj ?
@ Bridoe  \cohueen quoaatum  And  clossicol medianies ST
p— &7~
__@_S?emg&_\xggecﬁo& = Wenl \aw
SCMW(\% Pl onomena
[ Coonedion o dassical  dynamics _._)_Ci\c;ohic‘_s:{m\s_(ofu&amm___ 2
Qi tity)
= \n®acalole sytems & iov., manifalds
- overence /deconerence

: Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download

A. A4  Shock veview o% classical mecthanica

leb us comsider A pasdcle o mass m.. Tks pxxion Gk Rme teW,
s a funchon . £ x(k) 5 vl , wWhaade WS momentom ak Rme &
S Ghen by £ o p) e R gt S e : 5
Glten ¥, o conservaive focce Rend (e, F=-TV ViR 5 R pok.)
Newton's 12w gave the encRubion of the poink  pachide:
bkt o P ClEY SRR el e e
, -_.-__,h\f\ab,f\s_,_.-.ux(»CA\,_-_W-__%\SJA\I(xuc\\ A S ST D 1Y 5. S P

SSRGS ~N0H603 Bk elevi sl Qe oo

P PR, S -5 ¢ T T O S PRI SIS SPSUOIYY, SN, S

— w_j el = r.“ VAN ALY PR P S A B ) W S SR
The turve &y (20, o) € R¥? repcespnre o enase - space.

.,,,,“___\:méedroog,., . LT i ciod 1 I SO

We say Kok o Functhisn ot xand ¢ s on_dbsecvolole ok
Ry | - 3 ,Smoo*:k_,gunmon o x 0nd ¢, t.e. Q.2 0 (X 9) 18 Sneoth,

————Mithin_dossical  medadoics , ol meorurements  Should  ge. o

—orpotioktd At An olstecualle  OL(x,P) , Youk  empici colly e
vwnows Bhok Has i nak e case. Owe _exowmple IS ke
\’\@S%,W%,_MAL@( ko Q\'\A__pdno;\o_\e, W S

Lapis AX—-AP >
I

o adnidh gave rite ko O e - anktrpee tokion _-o=%___,)c\«\e.hx,\emen\:a/uﬁ,__ 4
poakidles Wsdngy 0v dowole wokure , wWoulAwe  aad  cocpuscolas.

______M_M_Jck\at_a\ms_ab_C\esmiloio%.xuwp__dax}ole_hakmoeJ‘s__ BRrTY |
_,__,_H_,_Mq,uar\h_l_mﬂﬁmed/\amcs.*,__._----___, 4 sy fe

:  Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download

4.9, Shork reviend of Quadtum Nedhanits

_ Tn_ordec o desaite the wavelike Gnd-canpusca\ac natue £ pacndles. o

_an__gquaatum _mechanics oo paancle is presented by a fuaction d
W W (1) € (FRY), R each £eR . tonover, Milppay=4.

W (s said tobe the STATE o%_*c\r\e_?o.xﬁde_‘ahﬁme_{:#

_The (-o&ib‘an of he pathide X ,t&a,;sm&:ﬁ_;“{.b_is-,@\len ,\93 _the,

expecrarion of the — @ston qerokec 5 R (SRR TN L i N
N S _—__L)Qﬁc,_k\’»c_x_f@y
~adule the momentom

e RO = ¢ =iRIWe, Wedpcpd) C e
o adnext G-, DY) denctes the dnvec produck on \F(RY), —
 We defne e H - Touder franskerm  Fx o B W

fhis(’&i?);:_@tﬁﬂ SR ettt hap el dx
(zmwdh. Qd

. PROSERMIGNAA . s A A :
. §ris on isoometcy of 12(RY)
oo ol g0 e ot L B (R G e B (0)

A "
. L-?—)W;-::—i—&\'hn Fid. $%1 Ay ———

Recals thak ORSERUARIES ans  Seff- Gdjolot cperatoXS (see the deflaifon
of- 3t - adioint operokers foc yrbownded  operokrs
Miccoring classical mechanics, &&L&h&h_%x\ren_(:&;?)‘e_@m ,We
Can__Gmotakta to them the pmiton and momermtom ogecatas X and £
A notual _queshonis Adhethec this cocreSpondence betuxen clamical
‘and_quantum dosecvaldes can be generaized . Wone preciely, qen.
(o Jaﬁ@ﬂ&eﬂﬂﬂ&ﬂ&%ﬁﬁw_ﬂamiﬂ_wcgt’mu Qe rat -t
stk o guantun oosecuakle  a (X, ~Hh V) 2
_ Pseudodiffersniiol caleulius orowvides the alaeliolc cocespondence.

:  Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download

 betueen te gpace ofd onncal dosers aloles endowed auth the &>

b plicabon, and _the Space —,oe..a‘fuantum—do&egia.\g\es ;
_endowed auth the compPas| Hoa of operabxX S

SREREOLE AR i e,

. The guactum analogue of the wirRRc eneley ;;WL\ e -’:\; A

. The guaatum analogee o de total enercy ,:;\ LG s

LR AL VY, whew VGO hasto be wadessband as oo
am '
o ednipicalon gperofoc.

Remarw 4.2

) _TE a=a), thea Y 2 a¥ the amociotxd guantin oosevable,

(s o oud i plicaklon  cpecakc
D TE o=0(e), tren A(-i&V) = F'ale) Fn-

: Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download

o 2. PSEUDO-DIFFERENTIAL CALCULLS

_ Recall ok o clamcal  obsesvolaes “ay ' ic A Smooth)

L_*J{;nc,hon o nand p ,ie. ALP) Smoota.

e will pefen o domcal  observaldlel Al SYMBols,

Deliakhan 2.\

LA LeR g e G RNy Qﬁ&oLLbL&L_E% - 0(g) foc_any we N

-A_,_.,,.__QQC\__W\)_%QCmﬁ‘j“oQ_Q ._Then @ i called  ORDER._FUNCIION o0
L )}

ExemMPIleS 2.2

GYre 24 20 H0A % YT e, 20s (e aPludald,

e is on ocder Bsackon

b 1 (YN pBt ®2 R,

€& B3

is an_ ocder fonckon

&

LA . foc & Smosth_and lounded wth—\mmded__mvcd‘\\ﬂ,____
3 ____ison_cdec Anchan.

y &
) et is nek an.acdes funcbon.

 PeoeoSition 2.3

It g s an _ogderﬁ;?unchi anaon S , Khen A/ g1 S an_ocdeg
____fonchon - on -Jli-“ A A

prosR. the gpal is to thow thak Qor_anj_ous__,_@“(
Lok ?%‘: 4/%_m¢m&:_%ca__ 1.

=9

A4
5)=95)-

M&L%_Lei\on&_immm_ﬁmes_,q&e_o}obmh
0= - 3*(§q)= T & (a"‘
X B (a-p))

foc =4, 0=0(59)= 309 + W'q = 0lg)+05 0(4)

&\ (2 Pa
07\ a7’/

Bt{\J induchon =

Scanned with

i & CamScanner’;


https://v3.camscanner.com/user/download

. -—-—)5% (%\ SRS -1 S 4{%) 9(4 ___*

‘1:‘“(7 o assume Lk is Axve . Pove bk £o0 arA:

e Zo. Anilo ol 5aN Btk )
(> € ot (5 (oxa ‘ﬁl '

ahen BzoxA : 0= () (am:%lde (4 4

_ —— e —_—

Sy L (o%}[_()‘ . (’“f/mﬁJ
Then O(({ 'a“** 5’4, Q) (%J 9%)- e ac «A,__w?(_ca\_@i?\:

W) ___af’,(fi %'_._,ﬁg (%) =]

_Definiton 2.1, (seace of SyHanis) 2
A fucBon A= a(x;h) defoed on R x (0,ha] foc some hado , \s

MR (. 5 4 %)_qhw,,‘depeadL.Smotth_an_x_md v k-,_e_\\\.\d

4 A% ah) = 0(q)
,,,-,,um%orm\,;j i reapect ko (x W) € RY x ,(o,.,\r,\.],,-,_,Awk\m_f&,ﬂi_s_a\n__w-_
——osder Qyndoa,

(4)_ Sd(4) 15 the Seb of Jawbe& of Q% Puactons on R
pasomercited '03 he (0N}, Haak “ace unifeumy hoounded
baceidec  Auth ol Hleic dedvarves
(2) ne Co’(R) x5 45 Sd (4).
(2} IE V() € Sd4) , then PP VGO e So4 (<PY)
(Y Boe . meR . <O e Sy (exd™)
TS ey ey 8 G ST ASNY e
Gl cBSP e a (EETY e sk

Exameres. 2.5

Scanned with

. CamScanner


https://v3.camscanner.com/user/download

