3 libxz oexzt - (1) miqcpdnl dfilp‘

6.11.2002

:(mzcnly zeleab ihtyn zervn‘a) mi‘ad zeleabd z‘ eayg .1 (‘)

lim_{n→∞}

2^{n+1} + 3^{n+1}

2^n + 3^n

= lim_{n→∞}

(_{2n+1}

3^{n+1} + 1 ) 3^{n+1} (_{2n}

3^n + 1 ) 3^n

= lim_{n→∞}

3^2_3

(_2 3 )_n + 3 (_2 3 )_n + 1 = lim_{n→∞} 2 (_2 3 )_n + 3 (_2 3 )_n + 1 = 2 lim_{n→∞}

(_2 3 )_n + 3 lim_{n→∞}

(_2 3 )_n + 1 = 2 · 0 + 3

0 + 1 = 3

.lim_{n→∞}^1_{n2} (

∑_n k=1 1 k ) = 0 (a)

okle^1 +^1_2 + . . . +^1_n < 1 + . . . + 1 n = n : ’uieecpqd htyn zervn‘a

.0 < 1 n^2 ( n∑ k=1 1 k ) < 1 n^2

· n = 1 n →_{n→∞} 0

(b) lim_{n→∞}( √ n + 1 − √ n) = lim_{n→∞}( √ n + 1 − √ n) · √ n + 1 + √ n √ n + 1 + √ n = lim_{n→∞} n + 1 − n √ n + 1 + √ n = lim_{n→∞} 1 √ n + 1 + √ n = 0

1

(c) lim_{n→∞} √ n( √ n + 1 − √ n) = lim_{n→∞} √ n( √ n + 1 − √ n) · √ n + 1 + √ n √ n + 1 + √ n = lim_{n→∞} √ n √ n + 1 + √ n = lim_{n→∞} 1 √_{n+1}

n + 1

= lim_{n→∞} 1 √ 1 +^1_n + 1 = 1 lim_{n→∞} √ 1 +^1_n + 1 = 1 2

:’uieecpqd htyn zervn‘a mi‘ad zeleabd z‘ eayg .2

.lim_{n→∞}^{n!}_{nn} = 0 (‘)

.0 < n! n^n = 1 n · 2 n · . . . · n n < 1 n →_{n→∞} 0

.xtqnd z‘ dpihwn wx k < n,^k_n dxevdn mixay df dxwna ,cg‘n ohw xtqna dltkd

.lim_{n→∞}^{cos((n!)2)}_n = 0 (a) okle | cos(x)| ≤ 1 − 1 n ≤ cos((n!)^2) n ≤ 1 n .qt‘l mdipy mit‘ey il‘nyde ipnid mqgde .lim_{n→∞}

(_1

n^2+1 + 1 n^2+2 + . . . + 1 n^2+n ) = 0 (b) okle^1_{n2+1} ‘ed dnikqa xzeia lecbd xai‘d .^1_{n2+n} ‘ed dnikqa xzeia ohwd xai‘d . n n^2 + n < 1 n^2 + 1 + 1 n^2 + 2

+ . . . + 1 n^2 + n < n n^2 + 1

.lim_{n→∞}^n_{n2+n} = lim_{n→∞}^1_{n+1} = 0 .lim_{n→∞}^n_{n2+1} = lim_{n→∞}^1_{n+ 1n} = 0

.lim_{n→∞}^n √ a^n + b^n = max(a, b) (c) okle ,a^n + b^n < 2c^n oke ,min(a, b) > 0 ik a^n + b^n > c^n if‘ ,c = max(a, b) idi

.c =^n √ c <^n √ a^n + b^n ≤^n √ 2c^n = c^n √ 2 → c · 1 = c

.3

.lim_{n→∞}^n √( n k ) = 1 (‘)

.1 <^n √( n k ) =^n √ n! (n − k)! · k! = 1 n√ k! n k∏ i=0 (n − i) = 1 n√ k! k∏ i=0 n√ n − i < 1 n√ k! k∏ i=0 n√ n → 1

.lim_{n→∞} a_n = 4 (a) 4 n√ 3n < 2^2 n√ 2n + 1

<^n √ 2^{2n} 2n + 1

<^n √( 2n n ) <^n √ 2^{2n} = 4 - e lim_{n→∞} 4 n√ 3n = 4 lim_{n→∞}^n √ 3 · lim_{n→∞}^n √ n = 4 1 · 1 .epniiq okle .reaw k ∈ N,0 < l < 1,lim_{n→∞} n^kl^n = 0 (b) . a_{n+1} a_n = (n + 1)^kl^{n+1} n^kl^n = ( n + 1 n ) l = ( 1 + 1 n ) l jk N ∈ N yi f‘ ε =^η_2 gwp m‘ okle 1 +^1_n → 1 .1 + η =^1_l -y jk η > 0 yi okle^1_l > 1 f‘e 1 +^1_n < 1 + ε ,n > N lkly

(1 + 1 n )l < (1 + ε)l = l + η 2 l = l + 1 l − 1 2 l = l +

1 − l 2 = l + 1 2 < 1 .epniiq ,q =^{l+1}_2 gwp m‘e .lim_{n→∞}^{2nn!}_{nn} = 0 (c) . a_{n+1} a_n = 2^{n+1}(n + 1)! (n + 1)^{n+1} · n^n 2^nn! = 2^n · 2 · (n + 1) · n! · n^n (n + 1)^{n+1} · 2^n · n!

= 2 · ( n n + 1

)_n

- n dphw dpnd edylk mewnn lgd okle^1_e < .4 ,lim_{n→∞}

(_n n+1 )_n

=^1

lim_{n→∞}(^{n+1}_n )^n = 1 e .yxcpk q = .8