CmPT Y76 Lecture <
ca T/H’ ('/.k('a/"(' mowel. .

‘_’—-\_\
Lastelass ve learned that gartym
Computation is lineqr ( Yo matrices & Jecbrs)
Today we'll build a |inear Q{jf’_‘)"qf( Mmod e/ o€

C’GS"S,'(‘(,»[ COMf“"ﬁfvy which will extend m'rP/y
to an (V 1h e c?/ucmhm (‘ompaﬁ’n}.
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o€ @ Set of basic operations cualled getes.
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( Clessical Circuts)
In the classicel circuait modef .
* The State of @ bif/wive [ O or |
o The State oF N bifs /S g L:!"/‘S‘ffr'ng
X & fo,l}°
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T he NOT 9«‘/’9 S a |=5/F €qnction \./‘1/(/\
COMPafPS the Boolean not (~): NOT (9 = =X
We can write the fanCtion expliCitly Via q +ruth +qble
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Othev common gates are:
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WVhat Cynction does this circuct implpneat’)
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(Universalty)
4 sot of gates [ is uriverss| for closs jcdl

computation (€ for any Rm2O and £ o, £0.15
g Circut com )mc‘h‘nj € Con bHe consfructed aS‘/ny onfy
gates in M

( FANOUT)
In ClassiCal Compdiing Ve often eSSyme we Can Use
q bt gny number of Yimes in @ Computation. Formally, 145
(s Achieved through the FANOUT or copy Gate
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The set {AND, XoR, NOT, FANOUT} is uaiversd.

(Trasslating between gate Sets)

Ve cen Transiate civcadS written in ene gate
Set to anofhe- by replacing €ach gate vith an
Cguival ent Circdit,
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( Proba bilistic (/r(w'-,l;)
What (f we wanted Yo mode( probebilistic Compilhtos)
W e could Say @b With probability p €[0517/

of being UV has state p.Does 148 vork”
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(Lineqr dlgebraic circurts)
In the linearv d(ngrqi( view, V€ Can rp,o/?:ei/"
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(L (h@Qq” d(gﬂb/a/( 99‘/'9)‘)
SuppeSe we apply NoT~ += the probabi|istic

State 'pi’] Then we hove P/obob;h‘Fy p, 9F¢ é,e,‘nj [
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(Maltiple bets)
Grvea two bits [ﬁ;] and &Z’] we Con w7te The'r
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(Corelated  Nis{ribdtions)
q ) .
A distribation [g] is corvelated €+ Con™+ be vritten
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Qs a Tensor Pro.l.,("(- [5] = E’”‘]@[:’"J Othervise we Jay

it /5 Seperable,
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(A rote on vettos X matrices)
We used ThHe Yerm W, Striba™/on inFormd ly, Fo/m//%

q vechor (ie state) P k‘/k'\ (real vedor space o
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A=7 .’/QJ is 2 STockestic matriX_muklin
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A [(0] fuils, we hove
A()=[5]= 46 + %C]
AL5D= B [:] + &2 = [%)

the in put State (s irrelevant!
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