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§ i.1. αoα [Pp.]
2. αοαα [Pp.]* 3. a = b.- .aob.boa [Def.]* 4. a = a [PI. ο . P4]* 5. aboa [Pp.]* 6. a = aa [P2 . ( ® ) P5 . ο . P6]7. ab o ba [Pp.]* 8. ab = ba [P? · ( ) P7 1 0 ' P819. abc o acb [Pp·]* 10. abc = acb [P9 . ο . P10]*11. a o b. □ . ac o bc [Pp.]*12. a . a o b . o . b [Pp·]*13. aob.boc.o.aoc [Pp·]14. abc o bac IP7 .1 ab’ \ Pli . P12 . o . P14l'√UcU<ro ∖a>b>15. ab o b [P7 . P’ “ ) P5 . P13 . ο . P15]16. a = b.o.aob [P3 . P5 . o . Pli]17. a = b . o . b o a [P3 . P15 . ο . P17]18. aob .boa .o .a≈b [P3 . PI. ο . P18]19. a = b . o . b =- a [P3 . P7 . ο . P19]*20. a = b . = . b = a [P19 . ) P19 . = . P20]21. a ≈b .b o c . o . a o c [Hp. o.aob.boc.o.aoc]22. aob .b = c .o .aoc [Idem [
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'2 I. - § 1.
* 23. a — b . b = c . □ . a = c[Hp. o.αo6.6oc.coL⅛3α.ι).rtθc.coα.o. Ts.](a) αoδ.δoc.cod.o.αoc.cθiZ [P13 . Pli. o . (a)]*24. aoδ.δoc.cod.o.aod [(a) . P13 . □ . P24]25. a = b .b = c . c = d . o . a = d. [Hp. P23 .o.a = c.c = d.o. Ts.]26. b o . a o ab . [Pp.]⅞cΛ*a'oac ' ^Qp26.o.(a)/3) c . ac o bc . o . a o ac . ac o bc. [(a). Pli. o . (Æ)(y) c . ac □ bc . □ . a o bc [(ό) o (y)](5) a o b . c . o . ac o bc . c [Pli . o . (δ)](f) adb.c.d.c.acdbc [(δ). P7 . o . (t)]27. αoδ.c.o.αoδc [(f) (y). ο . P27]28. adb .d . cadcb [Hp. Pli . PT . d . ac d bc . ca d ac .bc d cb . d . Ts.]29. ad b . o . ao ab [Hp. C) P28 . P2 . o . Ts.]*30. a o b . c o d . o . ac o bd [Hp. d.acdbc.cdd.d.acdbc.bcdbd.d. Ts.] *31. α = δ.o.αc = δc [Hp. d.adb.bda.d.acdbc.bcdac.d. Ts.]*32. α = δ.c = iZ.o.αc = 5d [Hp. o . ac = bc . bc = bd . o . Ts.](a) a o b . d . a ab [Hp. P29 . P5 . o . Ts.](/3) a = αδ . o . a □ & [Hp. P15 . o . Ts.]*33. a o b . = . a = ab [(a) (/5) = P33]34. a db . a d c . d . a dbc [Hp. P30 . o . aa d bc . P2 . o . T§.]35. a o bc . o . a o b . a □ c [P5 . P15 . P34 : □ . P35]*36. adbc. = .adb.adc [P34 . P35 . = . P36]37. ad.bdc,.d.abdc [Hp. d :: ab d : b d c . b .·. P12 :: o . Ts.]38. abdc.d:ad.bdc [Hp. P26 . d . a d .b d ab : ab d c :P27 .·. d . a d : b d ab . ab d c .∙. P13 .·. o . Ts.]*39. a d . b d c : = . ab d c [P37 . P38 . == . P39]40. b d c . d : a db . d . a d c [P13 . P38 . ο . P40]41. adb.d’.bdc.d.adc [P13 . P38 . d . P4142. ad .b d a [(“) P38 ο P42 j43. a o : a o b . o b [P38 . P12 . ο . P4344. ab d c . ac d b : - : a d . b = c [Hp. =(ao.δoc)(ao.coδ)= Ts.]'c45. ft □ . ôc = M o · c = <7 [P44 ο P45]
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I. - § 2. 3
§ 2.1. αo6.o.-6o-α [Pp.]2. α = δ.o.-α = -6 [PI . Q’" ) PI : ο . P2]* 3. - (- a) = a [Pp.]* 4. a o b . = . - b o - a [P 1 . Ç ' bJ~ a ) PI : ο . P4]* 5. a-b.≈.-a≈-b [P2 ο P5]6. a b — - [(- a) (- 5)] [Def.]* 7. - [a b) = (- a) (- &) [P6 ο P7* 8. - (a&) = (- a) (- à) ~b b ) P6 = P8* 9. a∙jb = b^a [ao& = -[(-a) a)] = a* 9'. a ^b∙^>c = a^>c^b

*10. a<j a = a [a o a = - [(- a) (- a)] = - (- a) = «]*11. aob .o .a^cob^c [IIp. o.-ôo-a.o.-à-co-a-c.o. Ts.] *12. a-—b.o.a^c = b^c [PllθP12]*13. a o b . c o d . o . ao c o b^ d [PlloP13]*14. a = b . c = d .o .a^>c-b^d [P12 ο P14]* 15. a o a b [§1 P5 o . - a - b o - a . o . Ts.]*16. a□6. = .6 = a<>0 [§1 P33 ο P16]*17. a o c . b o c . = . a^b o c [§1P36oP17]18. aab = a [§1 P5 o : ab o a . P1G : o . a^>ab — a]19. a(a '^b') = a [P15 . §1 P33 . ο . P19]20. ac^bco (a ô)c [P15 . o : ac o (a by)c .bco(a b'jc . P17 : o . Ts.](a) co . aoac [§1 P26 o (a)]
(β} co .b abc [§1 P26 o (Æ)](y) c o . a o ac . b o bc [(a) (/3). §1 P34 o (y)](δι c o . a^b o ac<jbc [(y) P13 o (δ)]21. (a^à)coacoôc [(δ). §1 P39 ο . P21]*22. (a^b}c = ac^bc [P22 = . P20 . P21]23. (auc} {b^c) = ab^>c [[a^>c) [b^>c) == ab'-jac^bc^c— ab^c]* 24. ab oc. = .a-co-b.

[ab o c : = : a o . b o c : = a o . - c o - b : = : a - c o - b]*25. aboc.= .aoc^-b ∕ u* 26. ab o c ~> d . -= . a - c o - b y d ί
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4 I. - §§ 2-3.

1'. v = -λ [Def.J1". a^>- a = v*2. a a = a [a A = aa-a = a- a = a]2'. a v = v*3. Aoa [λ o a- a o a]3'. a o v* 4. a^>A — a [P3 . §2 . P1G : ο . P4]4'. a v — a5. a^>(b-by)- a [PI . P4 . o . P5]6. ab^a-b = a [P5 ο P6]7. a□Λ. = ,a = Λ [P3 ο P7]
T. v o a . = . v = a(a) cisb .∂ .a-b = a [Hp. cy.a-bdb-b. Pl :ο:α-δθΛ. P7 :o. Ts.](Æ) a-b = a .0 . aob [Hp. P6 : o : a = ab . §2 P33 : o . TsJ* 8. a□δ. = .a-δ = Λ [(a) (Æ) = P8]8'. asb . = . b^- a = v8". a⅛ = Λ. = .ao-6.* 9. a^>b = a , = . a = a . b = a [P7 . §2 . P17 : ο . P9}10. a δ - = a . = . a - = a . ^ . δ - = a . [PO = P10111. a = Λ.o.δ = Λ.□.aδ = Λ [P2 o Pli]12. ab - = a . o . a - = λ . b - == a [Pli = P12]13. aob.b = A.o.a = A. [P7 ο P13]

27. acobc . a^cob^c . o . aob28. ac = bc . a<jc = b^>c . o , a = b29. a = b . = . a^b o ab30. (a ^>b} {b^> c} [c a) = ab^bc^ ca
31. ab o cd .b^>c 3 a ^d . o ,b o d32. (a^>x}{b^>-x'} = a-x^bx33. (ax ub - îc) (dx,^b'-x)= aax^bb' -x34. - (ax vb-x) = (- a)x(- δ) (- a?)35. a b — a o (- a)b , /
3⅞. a Je » ι-O b J C i 0. & ·/> J C/

c 1Q ,υ, cobrX cθ.if^ 3

fPp-1* 1
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I. - §§ 3-4. 5

§ 4-

14. αoδ.α- = Λ.θ.δ- = Λ, [P13 = P14]
15. ax~>b -χ — a . = ,b o æ ο - a
16. αχ o b - χ — λ . Ο . ab = λ
17. ax^>b-x-~ λ. Ο .a^>b- = Λ.
18. ax^b -χ = λ . ρχ q-x - = Λ . Ο . ab = Λ .p - a^>q-b - = λ
19. χ ο a. y ο b . ab = λ. , ο . xy = λ.
20. aψ- = Λ.ajoα.z∕o5.o.αδ- = Λ [Ρ19 = Ρ20]
21. ab = λ . x^>y = a^b ,χ ο a . y ο 5 : ο : α ο χ .b ο y .xy = λ
22. xsa,yoib.z∂c.x^y^z~a->b^>c.ab=x.ac=∖.bc=x.Q.a=x.b=y.c=z
23. ab=ac=bc=-Α.α^b^∣c=x<->y^z∖∂.'.x∂a.y∂b.z∂c,.=='.x==a.y==b.z==c.
24. a ob = a-b^>b - a [Def.]
25. a ο a = a.
26. a o a = λ
27. a o b = b o a
28. (α o b) o c = (⅛ ∏ Tι) ⅛c <7 0
29. - (a o 6) == (- a) o J = a ο (- δ)
30. a^=δoc. = .δ = aoc. = .c = aoδ
31. a o b . bc = λ . o . ac = λ

1. a, b fK . o .·. aab . = : χ ε a . qx .x εb [Def.]
2. » .o:a=b. = .aob.boa [Def.]
3. » .o.ar>b = xε(xεa.xεb) [Def.]
3’. » . o . ab = ar b
4. » . o . a^b = χ ε (χ ε a . . x[ε b) [Def·]
5. ai K . o . - a = æ t (æ - î a) [Def.]
6. » . o .·. a = λ . = : χ ε a . = xa [Def.]
7. u fK . a ε u . o . a = a
8. » , a, δ ί π . o : a = & , = . δ = a .
9. » . a, b, cεu.ot a = b.b = c.a.a = c.

10. » .a = b.bεu,o.aεu.
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6 1. - § 5.

[Def.][Def.]

[Def.][Def.]
[Def.]

[Def.].
[Def]

§ 5.
a, b, c, d ε K . o :1. f ε b∣a . = : x ε a . ox. fx ε b .

2. » . x, y £ a . x = y . o . fx = fy .3. » . o . fa = y ε [x ε a . fx = y : - = x λ] .4. » . c o a . o . f ε b∣c .5. » . c o a . o . fc □ fa .6. » . o . f λ = λ .7. » . b o c . o . f ε c∣a .8. f ε c∖a . f ε c∣b . a . f ε c∖(a^b).9. » » . o . f(ab) = fa^ fb .10. » » . o . f(a b) o (fa) r> (fb) .11. f, g ε b\a . □ .·. f = g . = : x £ a . oic. fx = gx .12. f ε b∣a . g ε c∣b . x £ a . o . (gf)x = g(fx).13. » » .o.gfεc∖a.14. » » .h ε d\c . a .h(gf) = (hg)f≈hgf .
s ε K . o :15. f ε s∣s . x ε s . o . fix ~ fx .16. » » . m ε N . o . fm-'rλx = ffmx .17. » . m ε N . o . fm∙ ε s|s .18. »* . m, η ε N . fm+n .19. Λ 9 ε sls · f9 9f ∙ mj n ε N ∙ ° ∙ fm9n ≈ gnfm ·20. » » . m £ N . O . (fg)m = f™g™.21. a, b f K . f ε b\a . y ε b . o . fy = x ε (fx = y) .21'. » » » . o : x ε fy . = . fx == y .22. » . o : ∕,f (b\a) sim . = . f ε b∣a . f ε a∣b .23. f ε (s(s) sim .xεs.o. ffx == x . ffx = x .f = f .24. » . a, b ε Ks . o : a o b . = . fa o fb .25. » » . o : a = b . = . fa = fb .26. » » .o : f(a ^b)≈ (fa) (fb) .27. » . m ε N . o . fm = f,n .28. f, g ε (s∣s) eim.o .gf=fg .29. » 'f9 = gf∙z∙fg=gf∙fg=gf.
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I. - § 5.
30. f ε s s . x ε s . o . ∕,°ic = æ .
31. fε (s∣s) sim . m ε N . o . f~m = f∙^ .
32. f £ s∣s . m, n f N . o . (f,n')n = f ,nn .
33. f ε (s∣s) sim . m, η £ n . o . (f,n)n == fmn .

[ Def.J i Def.J
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