1 libxzl oexzt -(1) miqcpdnl dfilp‘

17.10.2002 .1 :divwecpi‘a (‘) .1 =^{q0−1}_{q−1} = 1 : n = 0 xear :divwecpi‘d qiqa .n + 1-l gikepe n-l gipp :divwecpi‘d aly

1 + q + . . . + q^n = (1 + q + . . . + q^{n−1} ) + q^n = q^n − 1 q − 1

+ q^n (1) = q^n − 1 + q^n(q − 1)

q − 1 = q^n − 1 + q^{n+1} − q^n

q − 1 = q^{n+1} − 1

q − 1

.divwecpi‘d zgpd itl epid (1) xy‘k :divwecpi‘a (a) .|a_1| ≤ |a_1| : n = 1 xear :divwecpi‘d qiqa .n + 1-l gikepe n-l gipp :divwecpi‘d aly

|a_1 + . . . + a_n + a_{n+1}| = |(a_1 + . . . + a_n) + a_{n+1}| ≤ |a_1 + . . . + a_n| + |a_{n+1}| (2) ≤ |a_1| + . . . + |a_n| + |a_n + 1| (3)

.divwecpi‘d zgpdn ‘ed (3)-e ,yleynd oeieey-i‘ itl ‘ed (2) xy‘k :divwecpi‘a (b) .α ≠ 0 lkl α^2 > 0 ik (1 + α)^2 = 1 + 2α + α^2 > 1 + 2α : n = 2 xear :divwecpi‘d qiqa .n + 1-l gikepe n-l gipp :divwecpi‘d zgpd

(1 + α)^{n+1} = (1 + α)(1 + α)^n > (1 + α)(1 + nα) (4) = 1 + (n + 1)α + nα^2 > 1 + (n + 1)α (5) 1 nα^2 > 0 ik ‘ed (5)-e ,1 + α > 0 ik xnyp oeieeyd-i‘e divwecpi‘d zgpd itl ‘ed (4) xy‘k .α ≠ 0 lkl .2 .ϵ - n ohw^1_n -y jk irah n miiw iynn ϵ > 0 lkl : milinl mebxz (‘) okle n >^1_ϵ f‘ ,n epnqp ,^1_ϵ -n lecb irah miiw .xzei lecb irah yi irah lkl ik oekp df :wenip .^1_n < ϵ .∃ϵ ∈ R, ϵ > 0 ∀n ∈ N^1_n ≥ ϵ (a) .^1_n ≥ ϵ ,irah n lkly jk iynn ϵ > 0 miiw :milina .3 .yxcpd z‘ miiwn ‘ede ,r =^{p+q}_2 gwp :dpekp dprhd .∀p, q ∈ Q, p ≠ q ∃r ∈ Q p < r < q (‘) .q = p − 1 f‘ p ≤ 0 m‘ ,q =^p_2 gwp ,p > 0 m‘ - dpekp ‘l dprhd .∃p ∈ Q ∀q ∈ Q p ≤ q (a) .4 .x < −1 e‘ x > 9 xnelk x − 4 < −5 e‘ x − 4 > 5 m‘ miiwzn i‘pzd (‘) e‘ ,1 ≤ x ≤ √ 5 xnelk 1 ≤ x^2 ≤ 5 xnelk ,−2 ≤ x^2 − 3 ≤ 2 xy‘k miiwzn i‘pzd (a) .− √ 5 ≤ x ≤ −1 oeieeyd-i‘ lr lkzqp .x ≠ 1 y‘xn xnelk ,qt‘zn dpknd ea dxwnd z‘ leqtl epilr ziy‘x (b)

. − 2 < x + 2 x − 1 < 2 z‘ lawpe oeieey-i‘d ipeeik iepiy ‘ll ea letkp okle iaeig dpknd x > 1 xy‘k

−2x + 2 < x + 2 < 2x − 2

lawp oeieeyd-i‘ itb‘ lkl −2 siqep m‘ xy‘k

−2x < x < 2x − 4

xy‘k miiwzn x < 2x − 4 ,megzd z‘ liabn ‘l okle x > 0 lkl miiwzn −2x < x i‘pzd .x > 4 ‘ed lawznd oeieeyd-i‘e ilily dpknd x < 1 m‘

−2x > x > 2x − 4

x > 2x − 4 ipyd oeieeyd-i‘ ,x < 0 lkl xnelk 0 > 3x xy‘k miiwzn −2x > x oeieeyd-i‘ epid megzd xnelk ,ycg rcin lawzn ‘l aeye x < 4-l miiwzn .{x | x < 0 e‘ x > 4}