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Natives of the Pincus planet*
The problem

Travellers to the planet Pincus have observed that all its healthy natives are 
noisy, unless they are fearful. Those who are fearful and quiet are happy, as 
are those who are healthy and noisy. The happy and quiet natives are healthy, 
but those who are fearful and healthy are unhappy. Finally, even though the 
unhappy and unhealthy natives are always afraid, the fearful and noisy ones 
are healthy.

🫣
Fearful / Courageous

😀
Happy / Unhappy

🥳
Noisy / Quiet

🤢
Unhealthy / Healthy

What can we deduce about the natives of the Pincus planet?

*Problem adapted from The Art of Computer Programming, Volume 4, Donald E. Knuth
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The conjunction (   and   ) :  is true if is true and is true<latexit sha1_base64="KlSFxZtVHw3rf6M4gEzAf4Dl+Xs="></latexit>y<latexit sha1_base64="KYynOGUL/3TnyPU40lz8KPMXn9g="></latexit>x
<latexit sha1_base64="aCnvjRIWoKXBUkJFyfhtiKXIgJ4="></latexit>

x ^ y<latexit sha1_base64="KYynOGUL/3TnyPU40lz8KPMXn9g="></latexit>x <latexit sha1_base64="KlSFxZtVHw3rf6M4gEzAf4Dl+Xs="></latexit>y

The disjunction (   or   ) :  is true if is true or is true<latexit sha1_base64="KlSFxZtVHw3rf6M4gEzAf4Dl+Xs="></latexit>y<latexit sha1_base64="KYynOGUL/3TnyPU40lz8KPMXn9g="></latexit>x<latexit sha1_base64="KYynOGUL/3TnyPU40lz8KPMXn9g="></latexit>x <latexit sha1_base64="KlSFxZtVHw3rf6M4gEzAf4Dl+Xs="></latexit>y
<latexit sha1_base64="fevnpRDTRk3eSgJlHrJWnF9FwCE="></latexit>

x _ y

The negation ( not   ) :  is true if is false (also written    )<latexit sha1_base64="KYynOGUL/3TnyPU40lz8KPMXn9g="></latexit>x<latexit sha1_base64="KYynOGUL/3TnyPU40lz8KPMXn9g="></latexit>x <latexit sha1_base64="BHm+99qmZttuKarQ3gCJ96+rvKc="></latexit>¬x <latexit sha1_base64="Y/EwNWYKVatZXhbUHDrJNNhMuLQ="></latexit>

x̄

Natives of the Pincus planet*

TRUE FALSE

🫣 x0 Fearful Courageous

😀 x1 Happy Unhappy

🤢 x2 Unhealthy Healthy

🥳 x3 Noisy Quiet

<latexit sha1_base64="3EXqBNlDQyBz2zN0eQUmnXU4aEk="></latexit>

x̄0 _ x3 _ x1
<latexit sha1_base64="yjFupm8VUY0bcdeM7cLDbYJDUAQ="></latexit>

x2 _ x0 _ x3

<latexit sha1_base64="KrsmIIdQ9CQ6VmV01fuCy2N3r78="></latexit>

x2 _ x̄3 _ x1
<latexit sha1_base64="XybqrCytGtNw8F7uBg7tdsPh5yI="></latexit>

x̄1 _ x3 _ x̄2

<latexit sha1_base64="tXQNYo9K54k9Gf0t/MUjZzDcxpY="></latexit>

x1 _ x̄2 _ x0

<latexit sha1_base64="mNBg0sdRHFqkUbKx08dXlwuk45Y="></latexit>

x̄0 _ x̄3 _ x̄2

<latexit sha1_base64="2nTaJQWMD4fx1OcTEl7fbUNFLp0="></latexit>

x̄0 _ x2 _ x̄1

<latexit sha1_base64="sG8xevW+OhwMV5A/zE6zWUk4QtQ="></latexit>

) ^ (
<latexit sha1_base64="sG8xevW+OhwMV5A/zE6zWUk4QtQ="></latexit>

) ^ (

<latexit sha1_base64="sG8xevW+OhwMV5A/zE6zWUk4QtQ="></latexit>

) ^ (
<latexit sha1_base64="sG8xevW+OhwMV5A/zE6zWUk4QtQ="></latexit>

) ^ (

<latexit sha1_base64="sG8xevW+OhwMV5A/zE6zWUk4QtQ="></latexit>

) ^ (
<latexit sha1_base64="sG8xevW+OhwMV5A/zE6zWUk4QtQ="></latexit>

) ^ (

<latexit sha1_base64="miXE9CtYaW9dp5yIPVQHRZjkW7c="></latexit>

(

<latexit sha1_base64="moAk3DLpUjxDles1vwQlPrNixiM="></latexit>

f(x0, x1, x2, x3) =
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Grover's algorithm

<latexit sha1_base64="3EXqBNlDQyBz2zN0eQUmnXU4aEk="></latexit>

x̄0 _ x3 _ x1
<latexit sha1_base64="yjFupm8VUY0bcdeM7cLDbYJDUAQ="></latexit>

x2 _ x0 _ x3

<latexit sha1_base64="KrsmIIdQ9CQ6VmV01fuCy2N3r78="></latexit>

x2 _ x̄3 _ x1
<latexit sha1_base64="XybqrCytGtNw8F7uBg7tdsPh5yI="></latexit>

x̄1 _ x3 _ x̄2

<latexit sha1_base64="tXQNYo9K54k9Gf0t/MUjZzDcxpY="></latexit>

x1 _ x̄2 _ x0

<latexit sha1_base64="mNBg0sdRHFqkUbKx08dXlwuk45Y="></latexit>

x̄0 _ x̄3 _ x̄2

<latexit sha1_base64="2nTaJQWMD4fx1OcTEl7fbUNFLp0="></latexit>

x̄0 _ x2 _ x̄1

<latexit sha1_base64="sG8xevW+OhwMV5A/zE6zWUk4QtQ="></latexit>

) ^ (
<latexit sha1_base64="sG8xevW+OhwMV5A/zE6zWUk4QtQ="></latexit>

) ^ (

<latexit sha1_base64="sG8xevW+OhwMV5A/zE6zWUk4QtQ="></latexit>

) ^ (
<latexit sha1_base64="sG8xevW+OhwMV5A/zE6zWUk4QtQ="></latexit>

) ^ (

<latexit sha1_base64="sG8xevW+OhwMV5A/zE6zWUk4QtQ="></latexit>

) ^ (
<latexit sha1_base64="sG8xevW+OhwMV5A/zE6zWUk4QtQ="></latexit>

) ^ (

<latexit sha1_base64="miXE9CtYaW9dp5yIPVQHRZjkW7c="></latexit>

(

<latexit sha1_base64="moAk3DLpUjxDles1vwQlPrNixiM="></latexit>

f(x0, x1, x2, x3) =

|ω0→

|ω→
0→

|ω1→

|ω→
1→

|ω2→

ε/2

ε/2

ε

ε

|b→

|g→

Can find states which satisfy the 


logical statement  in  queriesf O( N)
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Conclusion
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