
Math Exaln given for the 2025 general adnlission process at Univ.of Tokyo

Problems for those who wish to major in Science,Engineering,etc.(150 min.)

Let a be a positive integer,andノ 。(■)=■
2+χ _α

.

(1)Let η be a positive integer.Prove that η≦α,if√α(π)iS a square number.
(2)Denote by Ⅳ the number Of pOsitive integers η such that鳥 (η)iS a square number.
Prove that the conditiOns(i),(ii)be10w are equivalent:

(1)ヽα=1  (il)4α +l is a prime.

□  There're π(≧ 2)cards numbered l through π,and we arrange them in a rOw.
Consider the following operation(Tt),where t=1,2,・・・,Or η~1.

(Tt)If the number of the tth card(from the left end)is greater than that of the(:+1)th one,

we switch these 2 cards. Otherwise,we do nothing.

Suppose that the number ofthe tth card is At(1≦ t≦ π)in the beginning,and it turns t fOr,=1,… ,

η by(π-1)operations(Tl),(T2)'…・
'(T"_1)followed by(η

-1)operations(T″_1),…・,(T2)'(Tl).
(1)Prove that at least One of Al,A2iS nOt greater than 2.

(2)Let C′ be the number of possible arrangement Al・・・Aη .

For η≧4,express Cπ in terms Of Cπ l and Cη 2
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(2)If α,β ∈C and they're distinct,express the domain in which一 二―+上 moves around.

α2 β2
(3)If γ is a cOmplex number belonging tO the cOmplement ofthe domain in(2),ind the maximum

and the minimum Ofthe real part Of上 .

γ
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