
'ňƣĐƷƣƣňŵŪ͑˭˰�

Logo credits go to Moses Won

-

-



 ňƛĐƷňƯƣ
�����̂�������ŅĴŁņļņŇłŅņ�̎�ļĺļŇĴĿ��ļŅĶňļŇņ̏˪

�ŁķĸŅĿŌļŁĺ��ļŅĶňļŇ��łķĸĿ�ŊĴņ�ĴŁ�����ļŅĶňļŇ˫



iňŪğñƛ͑�şĺğĎƛñ͑ΐ͑'ňĹĹğƛğŪƯňñş͑0ƚƷñƯňŵŪƣ
�ļδĸŅĸŁŇļĴĿ�ĸńňĴŇļłŁņ�ŊĸŅĸ�ŇĻĸ�ĿĴŁĺňĴĺĸ�Ňł�ŀłķĸĿ�ņŌņŇĸŀņ˫

�ĸ�ňņĸķ��ļŁĸĴŅ�	ĿĺĸĵŅĴ�Ňł�ņłĿŉĸ�ĴŁŌ�ĿļŁĸĴŅ�ķļδĸŅĸŁŇļĴĿ�ĸńňĴŇļłŁņ˫

date = - ax
-at

XO) = Xo
T Initial condition Xlt) = Xo e

Itt ) = a
,
e'
'

' tu t .
. .

tanetntvn



 łñŪĺňŪĺ͑ ŵŵƛėňŪñƯğƣ̯͑͑'ŵŨñňŪƣ
�Ĺ�Ĵ�ŃŅłĵĿĸŀ�ļņ�ķļθĶňĿŇ˨�Ŋĸ�ĶĴŁ�ĴĿŊĴŌņ�ĶĻĴŁĺĸ�ŇĻĸ�ŃŅłĵĿĸŀ˪ to make it easier

Time

I
V

d¥I= txt Bui Frequency I

change of Basis phas.rs

FEE = A Et Bui
T

diagonal



 ŵŪƯƛŵşƣ
�ĸ�ηŅņŇ�ĻĴķ�Ňł�ňŁķĸŅņŇĴŁķ�ĻłŊ�ņŌņŇĸŀņ�ĵĸĻĴŉĸ�ŇĻŅłňĺĻ�ŇĻĸ��ŇĴŇĸ˭�ŃĴĶĸ��łķĸĿ

�ŌņŇĸŀ��ŅłŃĸŅŇļĸņ˪

̻˫ �ļŁĸĴŅļŇŌ
̼˫ �ŇĴĵļĿļŇŌ
̽˫ �łŁŇŅłĿĿĴĵļĿļŇŌ

Linear

→
doit = A-It But

Non - linear

every
die = flat

,
it )

-7 Bounded Inputs have Bounded outputs ?

Ei generals of A : Re (2) LO or 17121
I CT DT
can we reach any state

?



 ŵŪƯƛŵşƣ
�ŁĶĸ�Ŋĸ�ňŁķĸŅņŇłłķ�ĻłŊ�ņŌņŇĸŀņ�ĶłňĿķ�ĵĸĻĴŉĸ˨�Ŋĸ�ŊĸŅĸ�ĴĵĿĸ�Ňł�ĶłŁŇŅłĿ�ŇĻĸŀ˫

�Ĺ�ŇĻĸ�ņŌņŇĸŀ�ļņ�ĶłŁŇŅłĿĿĴĵĿĸ˨�Ŋĸ�ĶĴŁ�ŅĸĴĶĻ�ĴŁŌŊĻĸŅĸ�ļŁ�łňŅ�ņŇĴŇĸ˭ņŃĴĶĸ˫

Ɣ �łŅĸ�ļŀŃłŅŇĴŁŇĿŌ˨�Ŋĸ�ĶĴŁ�ĴĿņł�ŃļĶľ�ĴĿĿ�łĹ�ŇĻĸ�ĸļĺĸŁŉĴĿňĸņ�łĹ�łňŅ�ņŌņŇĸŀ�

ňņļŁĺ�ĹĸĸķĵĴĶľ�ĶłŁŇŅłĿ˫�

Ɣ �Ļļņ�ĿĸŇņ�ňņ�ĶłŁŇŅłĿ�ŇĻĸ�ņĻĴŃĸ�łĹ�łňŅ�ŅĸņŃłŁņĸ˫

Uo
,
uh

,
-
.

-

i.
Un outputs

↳Lstm j
-→

Icn)



®Ù'͑ΐ͑�ƘƯňŨňǡñƯňŵŪ
�Ļĸ�����ĿĸŇ�ňņ�ķĸĶłŀŃłņĸ�Ĵ�ŀĴŇŅļŋ�ļŁŇł�ļŇņ�ŀłņŇ�ļŀŃłŅŇĴŁŇ�ŃĴŅŇņ˪

�łŊ�ĶĴŁ�Ŋĸ�ŀļŁļŀļōĸ�̂�ŀĴŋļŀļōĸ�ņłŀĸ�ĶłņŇ�ņňĵĽĸĶŇ�Ňł�ĶłŁņŇŅĴļŁŇņ˲

and least

T T
weights

→
llusvtxll

T
T T

min Hall subject to
cost cost

cry = j
IHH) = AINT Built) f
ICH = A-

''

x' lost A-
"
"

B vico ) t . .
-
t Buck - i ) x' = cty

ICH - A''x' lol = [ A'
' "

B - A''
"

B - - '

c.
AB BT [ I !¥,]→



®ňĺŪñşƣ͑ñŪė͑®ǖƣƯğŨƣ
�łņŇ�ŅĸĴĿ�ŊłŅĿķ�ņŌņŇĸŀņ�ĶĴŁ�ĵĸ�ŀłķĸĿĸķ�ŇĻŅłňĺĻ�ĴŁ�ļŁŃňŇ̂łňŇŃňŇ�ĵłŋ�ŀłķĸĿ˪

�ŁŇĸŅĹĴĶļŁĺ�ĵĸŇŊĸĸŁ����ĴŁķ���˪

System

Input output



ÚłñƯͅƣ͑uğǕƯ̩
�Ĺ�Ōłň�Ŀļľĸķ�ŇĻĸ�ĶļŅĶňļŇņ�ŃłŅŇļłŁ˪

Ɣ �ŅĴŁņļņŇłŅņ˪�

�̻̺̿�̎�ļĶŅłĸĿĸĶŇŅłŁļĶ��ļŅĶňļŇņ̏˨�

�̻̺̾�̎	ŁĴĿłĺ��ĸņļĺŁ̏

Ɣ �ĸŉļĶĸ��ĻŌņļĶņ˪�

�̻̺̽ņ�̎�ĸŉļĶĸ��ĻŌņļĶņ̏

Ɣ �ļĺļŇĴĿ��ļŅĶňļŇ��ĸņļĺŁ˪����̻̀�˨�

���̻̻̿�̎�ļĺļŇĴĿ��ĸņļĺŁ�Λ���̏

Ɣ �łŊĸŅ�
ĿĸĶŇŅłŁļĶņ˪�

�̻̽́	̂
�̎�łŊĸŅ��ŌņŇĸŀņ̏ CS 152



ÚłñƯͅƣ͑uğǕƯ̩
�łŁŇŅłĿņ˪�

�̻̼̺�̎�ļĺŁĴĿņ�Λ��ŌņŇĸŀņ̏˨�

�̻̼͂�̎�łŁŇŅłĿ��ŌņŇĸŀņ̏

�łĵłŇļĶņ˪�

���̻̺̀	̂
˨�

�̻̼͂˨�

�̻̼̓�̎�ĸĶĻĴŇŅłŁļĶņ��Ĵĵ̏

�ŃŇļŀļōĴŇļłŁ�̂��ļŁĸĴŅ�	ĿĺĸĵŅĴ˪�

�̻̼́�̎�ŃŇļŀļōĴŇļłŁ̏

�ĴĶĻļŁĸ��ĸĴŅŁļŁĺ˪�

�̻̼̀�̎�ŅłĵĴĵļĿļŇŌ̏�̂��Ņłĵ�̻̺̾˨��ĴŇĴ�̻̺̺˨�

�̻̼́

�ļĺļŇĴĿ��ļĺŁĴĿ��ŅłĶĸņņļŁĺ˪�

�̻̼̺�̎�ļĺŁĴĿņ�Λ��ŌņŇĸŀņ̏˨�

�̻̼̽�̎���̏˨�

�̻̼̀

�ĴŇĻ˪��ĴŇĻ�̻̻̺�̎�ļŁĸĴŅ�	ĿĺĸĵŅĴ̏˨��ĴŇĻ�̻̺̾�̎�ĸĴĿ�	ŁĴĿŌņļņ̏˨��ĴŇĻ�̻̼̽�̎�ŅķļŁĴŅŌ�
�ļδĸŅĸŁŇļĴĿ�
ńňĴŇļłŁņ̏˨��ĴŇĻ�̻͂̿�̎�łŀŃĿĸŋ�	ŁĴĿŌņļņ̏

= =

Software : CS 170 (Algorithms ) , ¥86 (Databases ) , CS 162 ( OS f systems)
,

CS 161 ( Security) =

-


