Analisi Matematica I
Preliminari

Esercizio 1. Determinare estremo superiore e inferiore dei seguenti insiemi
(1) {x € R:2* — 10z + 16 < 0}
2 {r<-2:22~2-6>0}
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(10) {2* =52 +6:2 € [0,4]}

(11) {|z — 1| +2|z| : = € [-4,2]}
(12) {2* =5z +6: 2° — 5x +4 < 0}
(13) {2> =Bz +4:V2x +4>x—2}
l:x2+at—2 <O}
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v (2) = (2) }
2% — 3 : logs(4|z] — 2%) < 1}
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$6R0<10g10<x—_'_1> <1}

2% 1 logy (z + 5) + logy; (x — 2) < logy, (3z — 1)}

r € R:2logy7(x + 1) —logy7(z — 1) > log, ,(3x — 1)}
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r € R:logy(2x + 1) —logo(z +3) < 1}
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z € R :log(, (2 — 4z +5) > 1}
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—,97] : cos(2x) + 2sin®z + cos®z — 2cosx — 1 = 0}
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—27,7r] 1 1+ cos® x — sinw = O}
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—2m, 57 : cos(2z)(cos’ & — sinz — 2) = 0}
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—3m, 47| cosx +sinx = \/5}
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—47r,400) : cosx + V3sinz = 0}
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w7 |cosx — 1| < cos:z}
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(43) <x € [-27,67] :sinz + 3cos’x +sinw — 2 > 0}

(44) <z € [-m,57] : 2cos’ z — sin(2z) = V2 + 1}

(45) <z € [~3m,4n] : V3cosz 4 3sinz > O}

—~ = N

(46) 3z € [—4m,4n): (2 —V/3) cosz + sinx > 1}

Esercizio 2. Determinare il dominio di definizione delle seguenti funzioni

(1) f(x) =vVa?2+5x+4
(2) f(z)=va?—-2x+1

(@) f(o) = |yt

(5) f(x) = V& —2Jz[+2

(6) f(z) = \/\/2x+4—x—|—2

(7) flz) =v40 —27

(8) f(x) = \/\/gcoszz + 3sinx

9) f(z) = \/cosx +V3sinz + 1
(10) f(x) = logs(4x —1)

(11) f(z) = logy(z* - 2)

(12) f(z) = v/logs(z* —2)

(13) f(z) = logs(Va* —2)

(14) f(z) = logs(|z + 3| — 2)

(15) f(z) = logs(a* — 2|z| — 3)

(16) f(z) = logs <\/:L’2 “1a— 3)
(17) f(z) = logs (5 N 1))
(18) f(z) = logs (396 _ 2%)



(24) f(x) = aurctg(z2 — 4>

(25) f(x) = arcsin(x® — 5z + 5)

(26) f(x) = arcsin (2* + |z + 1])

(27) f(x) = arccos (|22* — 162 + 31|)
(28) f(z) = arcsin (3‘:” 1‘)

(29) f(z) = arcsin (log; (4|z| — 2?))
(30) f(z) = arcsin (loglo (i :t i))

Esercizio 3. Calcolare i seguenti numeri complessi
(1+2i)> — (1 —4)3
(34 2i)3 — (2 +1)?
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Esercizio 4. Determinare tutte le soluzioni delle seguenti equazioni
(1) 22+42+5=0

(2) 22 +2i2+3=0

(3) 2 —224+1—-i=0

(4) 22 =22 —iV3=0

(5) 22 +22V3+i)z2+T7=0
6) 2> +1=0

(7) 22 +224+24+1=0

(8) 2* —422+8=0

(9) 2* =222 —2=0

1) (F7) -

(11) 2 =1=0

(12) (z+1)° = (2—-1)°=0
(13)
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Esercizio 5. Utilizzare il principio di induzione per dimostrare le seguenti affermazioni
1 Zzzlk51+2+...+n:%n(n+1) Vn € N

2) Sl =142+ +n*=¢tn(n+1)2n+1), VneN

3) S kP =1+2+ .. +n*=1n’(n+1)? VneN

n+1_1

Y 30" =1+q+@F+.. +q" =t 1 V¢#1lneN
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(4)
(5) " (8k—5) =n(dn —1), VneN
(6)
(7)
(8)

6) Yr (2n+2k—1)=3n2, VneN
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n!>2""1 neN,n>2
n!'>2-3"2neN,n>2



