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Sundry Formulas

H(AB) = H(A)+ H(B|A)
— H(B) + H(4|B)

H(A:B) = H(A) + H(B) — H(AB)

( H(AB) = H(A|B)+ H(A : B) + H(B|A)

H(A) = H(A|B)+H(A: B)

-

H(B) = H(B|A)+H(A: B)
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Two Coins

[CoinA] o 1]
[Prob | 12 | 112 |

| Coin B 0] 1]
[Prob | 12 | 172 |
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Consider 2 Sources A ¢ B
of Qubits

Case 1. (Classical) Two stochastically uncorrelated qubits

| Source AB] [00) [ [o1) [ [10) | [11} |
| Probability | 1/4 | 1/4 | 1/ | 1/4 ]
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’ S Case II. (Classical) Two stochastically dependent qubits
o> !
SO vree B | Source AB| [00) | [01) | [10) | J1I} |
Prob Ya /o

[Probabiity [1/2 0 | 0 | 112 |

. H(A) =1 = H(B)
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Mixed Ensemble
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The Tpar”fﬁa.’ trace

Pu = TraceB ( /a B’)J
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The Partial Trace

Consider H('“ur"" Spaces 70% ) % }qhﬂ(
#,® 73!3 . Let "(Az A @‘CA) + 0(8:0(,',..%).
Hence dydg = A (%, @ Hp ).
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Von Neumann Entropy(Cont.)

Why ?
. _ ® It 15 Invariant vaolor (a2,
Uncertain .
Entropy S(A) = —Trace (pslgpa) of A preserved bx) uvaitary
Joint Joint Frans formations,
S(AB) = —Trace(psglgpsp)  uncertaint ) ’
Conditional Uncertant '
Entropy S(A|B) = ~Trace (p451g paj5) ofA given
. ® SCAlB) & SCA!B) ave /nva riranT
Mutual Uncertain Unoler unjtavy <ransfo Yrons
S(A:B)=—Trace(pyplgpsp) shared by “ rravy yima e
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where Wit resp ect t+o The Ae Corposion
paB = nll,r{.lo [pi{g (1a® PB)"I/n} ~ pap(la ®PB)-—1 ] ‘%A® ?b‘g_ ) AR L, W A uvnedavy
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1/n —l/n] ~
U, ® Up

PAB = ,}E{}o [(PA ® pp) " Pan | = (P4 ® PB) Pa5
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Stern — Gerlach Experiment
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