WO/lCOW\e \to Ma’z’zl\. L-@qutuv'e l?) Fq“ZL\

C\?K T4 eralln with Sﬁ\‘@f
Ao=A

c =90
I‘&()Qa_t-

C‘l\Oog_a. 6. WN¢ar euq\) o= AE(V\’VIB

Lo{or A-aT = Q:R:
Ao 0 Qivel . <O A Q;

t=tx
~ |
// :
¥ z
(:fvu:_ )

Ma?“a(o 0(:“40/ cooqc on wa\sydagezsl““}wk?'

guadralic
Ma\‘iuf @‘\2 Fdevalion P* u{'(u)
1) Quc,"\ 1tevat i on costs 1 QR de Comp
“ 4 wabnol =OCM3) = ik 'Aus‘\f one itevalion

per eval = O (W) cost S want O (1®)
2) Haw <o S\r\l & to Cov\uer7e‘éo rea

Schov fovm?
5) AM *6(, oQQc“(de cc'V\Ver,,mc_e,?

Ll) H—ow *O M‘(m‘(m'(ﬁe (GW\W\W\(‘CQ-&}Q% 2~

5) How ‘todyf‘( OQown \&O CoS’"‘ o‘f S‘(.rqs;eh'-lc.&g
Q\JS.Z

VWL} | conve rJ o wet

Convy crdl,uCL



/\ nswers :

(l) 'P(‘-'P'roc-esf A = Q@ HQT (/Ul\—'v--e
@ov"““’z, H U“"" t‘\(é;(nc.fr?,

M

QQQ feration on ¥ \'-“p’ ot “ppse 'l'\‘s"/
\ow ¢S Co<+ \l'° O(k-L)
D € cost reaveed to n-062)= O()

A=AT = w- AAQ-H = ‘ﬁrtdtqym\

= ¢stol one de,qp =0(n)
(C{'\Q,SB + cdbic cvach,mc-c.

<'L) Cvafr?,g \Lo roq\ g,l\u., -Cgva
fairs 0'{ c_cwfl,ef 'e-V"k\S o*g req\ A

appear as N, )
toke Ohe G?R ﬂ“'ﬂ("bh S‘écu\(e\tj with At. Jus-‘mi

a.\no‘H\ek N w*(«Atﬁ us‘\n;
;) Az-(-?_ Y‘(’a\ / 0&0’\'_( Qi"\er CO\A«V)C}-\?M}/
l\N\Q?'lk&ry PQF(.S'/\\A’&\Ct 2_ Q\HGL.C O:(. Q\,c.mp

(3) ba\‘. eo‘l‘?na Cow U< r;',ev\cet

€ Ay H(Ci-lja s ma\l QV“’U;«‘} an}ﬁH“
s ¢t 't‘{‘ "(Io Z1trd

_ e | B
| —
O | 8.a
L ,

A
)




s \df rduuv\ zn\\o :L QMG.\[{(.
P P /
\l‘/\olc?cua(-cn:e Qu{g Prel)(?m 'y

Bg Mo codd be 222 with A) eds
'_'_—> f“i\ gcl\uv "@arw;
See Poft:al fa.P-H—S L7 gr;.S‘ng'(awa e’(,q\

(bD deuctn} (Gvwrmon (a\t‘lov\ : S

3
wWo Ll/\owv\ \Um’ {o OFHON‘V\ O<“ h —
. WacLe sige
UQM? d.i(:um‘cm‘;f‘tc a\i ,

Vl-U’Ok ronalaml_zq.t'(om ,w('{’,‘r\ Aivfdg*\- (‘av\ﬁuer
See O{k{( rog‘e-eox Pa.f)(r L\{ gf‘\\ms‘(?q\/ol

(’5) S kqsfm_? Same Tdea

Marl— OQdcd\ on B escen ("“’(17 QK

Haw {0 redves A(:’ Q'H Q~r
= QAQ
AMQ\ 0(7005' \kb QR w et }A‘UUS‘Q [’w‘o(er‘trth{'o\,m_(:

T —_—
(( o F] _%“ ii;\il‘ V) C T
¥ x I o T, 0
1") O 1:_ cjgv.‘s Qy.qJ ( X ::: > \“‘\‘M { 2 -
Eﬂ[ﬁﬂ | (e T (l*f%
)
\Jfrl? Hesf{vl\?'lr”




Cosl® % "’ *‘O(ml> JUSJ( e B
ov % V\3 '\—O(\A") “@cv@)\koo

h/\uc(d Wove tLum &Q okx’com‘o or LV) S'"fc.n v\o‘(_
LJH\" hec,lc

gVD Y{W\i\ur: re duce \ka Bl&tazonm\“(orw

T[22 ¢k

tc(&.qucv\a\
Cowfd‘&e Svp o(-(;k’u-

———,

T QR Tteretion om vpper Hessadbarg
motet e i1 O0WY) € lops
L¢wmmans Jpper fless preserved \,,Y QL. 2ol ion
p@t A opper Becs = A—TL cpper Wess
= A-oT=GQR Q vppev Hess

wlit Q :";,\oqv com b e\ cols (¢

o{ A’"é“:

"i;‘f\.eq R@ =W Q qlSa upper “es;
- (8D




‘Houu o O(C) one §{¢P°-(- Q\?_ d“"‘“ttc\w
\\"‘ O(V\z.\ ’9(0_';5‘

Do'g" H v pp<r st: i Unreducedh 7f
2\l H( E+l/2,\ +0 (else S‘F(('(?)

IW\Pl‘tcl{ CQT('\?JCM-' S opfose @TAQ
vpper \4!55 ark v nreduced. T hew CcluMuf
) ‘H'W‘NJ‘A N o‘é Q ate w\‘l%oe‘y
Ae Verm mod loy A (vv“bo pca\ivy Ly'i:l>

1 Seepsf QR A OCR) iy
A-eT= QR €t ca\ s [’fg;;:},;{
(@)

S

L{-l R, be G-tvens roﬂ/‘q\havx svch that

‘F'{y—{t co\o G @ =2 C\?:r [A:\Q\T] = z,,
o .
1 5 &

—
A

X ®* X K¢

*Q:r & ¥ ¥ X x ® Q- Qs Q4
~ l._&w [. & ¥ ¥% X
ax * D xx ¥
<« L L @xx

Uppt “es;_‘ Liesl cel oF

Q‘ Q'l &3G)~1

ga""\e C‘;Q\

[ou\qe C(«as'(ui
Cos't >069"L O'FZ-V\ G"'lw"\f ro‘tq (e 3
=O( m‘)



Proe{ 58 Teplicit @ Thw
Lel gi b col ¢ o Q s Tndelionon
GAQ- b = AQ =N
Col A A%. = \-I(\,Docg‘ + H(20¢.
D deteemines OO BQRY, ¢, via AL’

[Z)\,AM s[‘y,'bz]'[‘d tcc:ﬂ

Move 3(!4(«;-« l\7‘ |
SuPpoSe we Way- ﬁ',‘bt/- .. 3‘
G—cﬁ ‘nq_g't Caluww\ (AQ>;_ = (Q H-)c.

i [Ag - 2w W
ab;;"/)ﬁa= H(;),i> "Fav 5= ), om <
A ¢: “-:i 9 f(j,)= g TEARY
(}w‘; vs 8&-“ awnd ['(-(i+l)'¢)
osed tn LAPACY «6EES  ((Scher)

ov X G‘EE\/ (Q-VM\S —(-—eves)

6’48 (A-> in Ma ‘Ha‘g



C"\QWD _g 3 g}‘MMe:t rec Efy Cv\Pra‘.lr_w\ + SN D

(5 wals' Pertorbation Theony
Algor ithms (&,MJ an pet. Hheor,)
qu\ Qmec'ﬁrtc, A=A = QAQ Q&=L
(_o»\P[«ue 'H(v me Cioen /'Xr='A\F - QANQ* QQ*=T

cawn redvce A—'—l/\“ ‘EO "eq-] gymm. ‘(:r7o(€afa-w-t\
A= cA‘(qu“/._..)}b X\Z "'an
Q= [7)‘,---, 3&

Co\mr’&g f'}(W\me ric 0(2(’@(0'@?(
I: l L] ¢= \{?‘ o\aé two evals = O
(

T OWe eVec
MOSt f'eg'uHS W-‘\\ a‘oply gta SV-O
CTL\W\ 23 Pa’t "\)

Ejﬁ B”
e\J,m Aewm o€ B reltedto supof A

2Nals o Q AT Sl"\,ulwr valves of A
C+ 2evraS l{ ﬁ rccf( ouaJJa.)

evees of B o\, rel (led to
4};«;. vees ofF A



-—T> réuse q\a;“ ‘(\GV 97|M C\7 ‘Pav Syd

(QOW‘C oPem P vc\nlew:>

@fb*ﬂ\?xs Pef\‘w\oa{tom t‘\éoyy {V‘O\/"' gymg\fo S’UIDC@
chauging A to A<E o haxges

o|€E
Ao
TAG

—DCJ‘(‘: R‘7~7 (c“?\ﬂ Quotient F(UJ A) = o
k=10

#ro‘){r les* t AU =>0 = (?(U}fc)=k
v=% big: = Qb L["]
t=\ N

be
(o) « QOAQY @A
[ @y (ay) F3al

T

R (N

L™ b .

Z b /2 b

= =

= etonVveX CG'W\’\O.(V(Q\(EGM o\F
at\\ Qva\g

>\ zf(”/A->Z >‘v\
X(— MK (D(u)A> /kn: min lb(uj;ﬂ-)

v?0 UK )

choose v = 4o choose © =g~



q'n f\’als CKP”SJ'.(L(C Offnf f(Ujft)
COUI’GM‘& 'P\S(J\e,/. VA tma & T—"\M

RJ = "O\\M"f“mdv\%l S‘c/LS/)aco *L Rv\
S h—é""‘ — V\’d +\ W 1 Y4 e “

Mox min el A T XJ: men mar ()(S.,A)
R ref S“‘]*“ se ST

r =0

MoxX over R" a ttacned L]‘ $ pan (6(’ e 34)

. RJ (¢ W .
Mtk ovey CE r_-zJ
n—1+\ .
mi9 oves S 4 u ‘ cpav (6J;~--5-\>
S'\“"( | o _ .
may duer sE s~6J

‘\-d\'i-(
?/’Oa‘(" G Cven any R' and S

Thetv A\ men clons c(cw\u,,‘fa
J+ vyt =nel

_@ Rs and 5"‘-6-” ;k+er$?é‘( Tn Kgs -#O

win, 000 &) £ {D(?(RS AL mar plsA)
r&@" s<
c#o e 0O
L A R Mammca-e Mih r( fr)
jwpis

) ed S M mimiz < "o ,0(5 A)

seS’
A(M 9 -n—d-!( £ 0



by £ e poR i [0 £ 1)

rfo r£o

£ M&)/( F(r/ﬁ—)c"_i\l;!‘ Mak F(S‘ A) & A‘l
s&s g'\‘,}ﬂ S.Gsu-,yfl
s#2o e#0

I'( we choose RJ:QP‘“" (CB\)- ’)$3>

=0: Dmin ply M= olgr, M=(A
r 8& i ) f%ﬁ )

S &
s %0

a\\ (‘k@(bua(:t(.éf Gre Q'Dua(Tt'iPS 't'a ,\3 Gze_b



