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1 Prime numbers
HAGE R 2 Hi
E3 1.1 Every integer grater than 1 has at least one prime factor.
EIE 1.2 (Infinitude of prime numbers) There are infinitely many prime numbers.

SEBH  Suppose for the sake of contradiction that there are only finitely many prime numbers. Let them
be listed as p1, ..., pn, and set P = py---p, + 1. Since P > 1, by F5 1.1, P must have at least one
prime factor, which we will call q. Since ¢ is a prime number, it must be either one of the primes pq, ...,
prn. However, this contradicts to the fact that ¢ divides P *!. Therefore, there are infinitely many prime

numbers. O

FE 1.3 EH 1.2 is also called Euclid’s theorem.
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*1 Tt follows from the choice of q.
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3 Groups
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E# 3.1 (Group) A group G is a set equipped with a binary operation (g, h) + g-h, an element ¢ € G,
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and a unary operation g — ¢~ satisfying the following conditions.

(i) Forany g, h, k€ G, (g-h) - k=g (h-k).
(ii) Forany g € G,e-g=g-e=g.

(iii) Forany g€ G, g- g ' =g " -g=e.
Futhermore, if a group G satisfies the following condition, G is called commutative.

(iv) For any g, h€ G, g-h="h-g.
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EEA4 (B B i3, “HEHE (g,h)—g-h, e, BHEA g — ¢! ZMALEETDH-T, X
DRMZITZTHDEVS.

() fEED g, h, ke DT LT, (g-h)-k=g-(h-k) TH53.
(i) FED ge NI LT, erg=g-e=gTh5.
(iii) FED ge LML T, g-gl=g 1l -g=eThH5%.

X512, B PROEMRRTeE, TR THE 0.
(iv) EED g, he T'ITHLT, g-h=h-gTH5.
ME4.2 BEGOWDES HITHLT, XD 25FIEHETH 3.

(a) HZ G OWHHTH 3.
(b) H 37T <, {EED g, he HITMULT gh~t € H %l
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(@) = (b) WISHTHS.
(b) = (a) WSHTH. O
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equation BRI
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A=) AP =T+ A+ A2 A3+, 1
exp(4) kZ:%)k! A+ AT AT (1)
equation*ERIE
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A) = AR T+ A4+ A2 ZA3 4.
exp(A) kzzo’“! TAL AT A
\[ ... \]
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exp(A):ZEA :[+A+§A +6A 4.
k=0
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k=0
1, 1,
=T+ A+ A A (3)
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exp(A) = Z HAk
k=0
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