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sets. In my university course, I have been taught that if $X$ and $Y$ are countably

infinite, then $X\times Y$ is countable. We have also been taught the set theoretic axiom
of choice, and have been discussing countable choice; is it possible to say that if $X$ and

$Y$ are not both countable, then $X\times Y$ need not be countable? A: Let $X =
\mathbb{N}$ and $Y = \{0, \frac{1}{2}, \frac{2}{3}, \dots\}$. What happens if we use
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product $X \times Y$? In this case $A$ is countable and $X\times Y$ is infinite, whereas
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