
Lecture 16: !"#$%% &

'"()*+ ,+*-.#/ 01$#"

2"34(4/4*( &

5$1 6 & 78 9 : ; < 7
=
9

=
> ? $+" @"#/*+ )1$#") *@"+

AB 4) $ C4%4("$+ 5$1 43 &

6 < $.D/C@E") F 2G B H $# 6I 44E JB / $- 6%$)/ B DK C" KLKJ=J B
F C- 6I M/ B

NO"+" M
= 'G7

=
JE / G9

=

$
=
CE #

=
-" A E



M

2"34(4/4*( & P"/ Q4
= Q> C" @"#/*+ )1$#") *@"+ A

E

R 1$4+ I 9
= S B =

NO"+" 9 4) $ @"#/*+ )1$#" *@"+ A $(- T E

D QE 8@> : A ? 4) $ C4 D %4("$+

5$1 =
4) #$%%"- /O" /"()*+ 1+*-.#/ ? *3 Q = $(- Q> 43 /O"

3*%%*N4(U #*(-4/4*( O*%-) &

< V M NO"("@"+ 1 =
4) $ C$)4) 3*+ Q4 $(- 1> 4) $ C$)4)

3*+ Q>
=

/O"( H

T%1 = 81 E B &
G/ W TIM==M> B D M

=
" 1 = =G>"1> X 4) $

C$)4) 3*+ 9
E



!"5$+Y & Z" N+4/" Q4 [ Q$ 3*+ 9
E

Z" N+4/" M [ M) 3*+ TIM = =
M) B

E

'O"*+"5 & P"/ 9 C" $ @"#/*+ )1$#" $(- S & Q48 Q> : 9 C"

$ C4 D %4("$+ 5$1 E 0.11*)" /O"+" "84)/ C$)") Q = 3*+ Q
=

$(-)O3+Y
E

0.#O /O$/ TI \K]\; B 4) $ C$)4) 3*+ 9
E

'O"( PR B O*%-)

3*+ $(^ #O*4#" *3 C$)4)
E

,N* P"/ 1 = $(- 1> C" C$)") 3*+ Q4 $(- Q$ +")1"#/4@"%^ E

_ T%1 = 81 E
B )1$()

9
E

4

`
& T% \ =

8 \ E B )1$() 9
=

N" O$@" &

9 H

=
RaY TIGb= G4YB

=
GaG \K =

McG \;
E



Z+4/"

Ga
? H d"Ca"84" NO"+" M4" G1 =

$(-

GE

;c
H G5 IO5 M$5 ZO"( M$5 G ,> ?

E

E

`

D M H

X($aY T3 d"Ca"84" =
G5 #Y5G>5 B

H

=SRaYCa"IY5T< M4" =

M)5 B

E

`

= 9G 01$( < T 348"- B
E

e T%1 = 81> B 4) %4("$+%^ 4(-"1"(-"(/ E

`

E

`

M$#1 = ] 1$)/ H M(#O ] Q D M M
E

`

4 T#1 = 81 E B 4) #E ;
E

D
D

01$((4(U )"/
6$)4)



A*+ ? 4(34(4/" -45"()4*()
=

N" #$( 1+*@"
&

T%1 E 81 E B 4) P E
;

E
433 T%Y 8\> B 4) P E

;
E

0.11*)" %.#Y 8 \; B 4) P E
M

E

I*()4-"+
f5 -"( T#A""

=

M)5 B H g NO"+" M4" G14 =
G>" G ,$

Z+4/" M3" H f ""a>^E NO"+" Ga" \ = $(- I""a B
@ : Q

M$5 H h 35Y M>Y NO"( G>O G \;
E

\ = 6 M

@ i @
R%)* =

N+4/"

G^E
E

E ">Ca"8" M4 ""1 =
j4/ B

M ;Y H

M5 IO5 M$5 M$5 G , D

'O"( I""a B 4) /O" 4(@"+)" *3 < Ca" B $(- ba""aCa" ` ? H 3"" E



0454%$+%^ = GO 35Y#Y5 =
H \55 `

E

D

D

`

g H d5 -"5 T#Y"" =
M$5 B

H

A5 -"5 SIA""aG4a = f 34(" G$/ B

H

k5 d$ -"5 ""a35""Y%4%>4a=
G>"+ B

` ?

& S % \K]\; B 4) P E
P D

&
=

D

"X5 -"5 ""a 3 5"(
H * 3*+ ca = O



l*N
= -"5 = H d5 -"5 0"" = \55 `

H ?

d5 -"5 < aCa"
` ""a B < G IY5435Y B

H

amCEU"nIY54<o5-"5""a35O B
D

g
H g

3*+ $%% -
`

=
5

`

E

`

`

`

T%1 = 81 = B 4) P
E

M
E



&
E P"/ QH ,IA B E

'O"( & Q[QH ,PAB H )1$#" *3

1*%^(*54$%) 4( /N* Q$+4$C%") .(-"+ /O" 1+*-.#/ -"34("-

/* C" 348 B [ U#8 B H 348 = B E U % 8( B E

<
` ?

E

` %"/ 1
D
D W M

=
8E 8 o E

E

E X C" $ C$)4) 3*+ Q
E

'O"( & 1[1 H W 84 [ 8a & 4E a D

D *
E K=; = ? D D E X

H W 8 p 8a) H 4E a D

D *
=
KE; = ? D D X

4) $ C$)4) 3*+ ,IA
`

B
EB



$ M3 Q 4) $(^
@"#/*+ )1$#"

*@"+ A
=/O"(

.(-"+ [ $)

)#$%$+ 5.%/41%4#$/4*( < M [ $ H $3 B
=

Q [ A ? H Q


