INDICATII SI RASPUNSURI
ALGEBRA

1. Elemente de logica matematica si teoria multimilor

11 31
|Mu1§imea numerelor realel [pag. 29| 2. a) {1,5,9}; b) { y ,—2,—2 5} 3. [z] = 2- \/_ cZ.=

=>VzeZ=az=k keN=>k+k-2=0;{1}. 5.1)z€[2,3),y=[-3,-2); 2):1:—k+ ,J_l+ kleZ
5 s 0 2ty 100 100 100 100 100 100
3)I=2:(1y=3)6a4):1:_1’113/—3:5-8- [?]4’['2?]4‘[2—3]‘*'[2—4]+[25]+[ZG]_
b
= 97, 23.3)a,beQ=>9;“—eQn[a,b],a<b; 6) a—b=(va-vb)(va+vb) = a- b e Q. Din
Va+VbeQ, Ja-vbeQ=a,VbeQ; T FieacQsival+a+1€Q. Atunciz; =a+vVaZ+a+1,

-3k
To = a— Vo +a+1 € Q verifici ecuatia 72 — 20z —a — 1 = 0. De aici a = ;: T

pentru @« = 0 = 1 € Z. 25. a) Daci b # 0, atunci 3 = —% € Q, fals. Deci b = 0 si apoi a = 0;
b) Conform cu a) rezultd sistemul 2m+n—-1 =0, 3m —2n = 0; ¢) a = —6, b = 12; 27. Se ia n = 2k,
keN',n=2k+1, keN; 33.1) Ny 2)Da; a=1++2, b=1-+2, de exemply; 34. 1) Nu; 2) Da;
deexemplua=1-+v3, b=1+v3,ab=-2€Q; 35 eec Q= (Ve)> =ecQ, fals. Deci & ¢ Q;
36.1) 5 € Q; 2) —3v/3 ¢ Q; 3),5),6) rationale; 4) irational; 7) n < y/n(n + 1) < n+1; 8) V3(n=1),V26 (n= 4),
V.2 (n > 5) nu sunt rationale; patratul unui numér natural nu se termind in cifra 2; 9) n < VnZ+1 <n+1;

=0,VIi=1eQn>1,Va2+1¢Q10)vVnl+3=keN= (k-n)k+n) =3 = (k-n =1,
k+n=3)=2k=2,n=1,V/n2+3cR-Q,dacin#1,neN.  37.1)1,2+V5>3;2) /7<3, VI5 < 4;
5) V742 > 4; 38. 1) 4; 2) 3; 3) 3; 40. Prin absurd, daci fiecare cifri se repetd de un numar finit de ori,
atunci dupd virgula figureazd un numar finit de cifre si deci numarul ar fi rational. Contradictie!;

41. 1) 7 -(-Il;:)((jl—_ 1))_1 <0;3)ze(,3) e |z—-2<1;4) ze 57 e |z—6 <2 42. 1) ﬁ =

= 1—-‘1—1? s 8) 1+a? = ab+bc+ca+a® = (a+b)(a+c) 43. 1) +1; 2) z € [-1,1];
3):z:e(~:>o,—1)U(1 00); 4):56( -2,-1)U(1,2); 5) = € (-2, -1]U[L,2); 6) = € [-2, -1]U[1,2]; 44. a) 1) -2, —4;

2) —5; 3) £3; 4) £1; 5) 5; 6) 5; 7) (—c0,-1]; 8) 1,—%- b) 1) —5,%]; 2) (-5, ); 3) (—00,0] U [6, c0);

2 1
4) (—OO,—Z)U grm ) 5) (—2)—1)U(112); 6) (-1,0)U(2,3); 7) ( —00, _—) 8) (_00 1]U[3 CXJ) 9) R
10) (0,2). 45. 1) |z| < 3; 2) |z| 2 2; 3) |z —4] < 2; 4) |z —16] < 4; 5) |z — 5| < 5; 6) |z — 1] > 4
46. 1)553z<6®§5m<2;2)—2§4x<—1@—§Sm<—z'3)5<3+2x<6#1<x<%.
z+3

51.3) k < VE(k+1) < k+1 = [\EEk+1) = k; 52.1)k=[—2—] heZ k="2-=>c=3k-3,

-4

€Z¢>21:—1|:1:2—1;

k< I—_l <k+1l1&e k< oK <k+1=ke[4,6)NZ. Pentru k=4 = z; =9, iar pentru k = 5 = z, = 12;
2) {21 3,%1-,18,431,23}; 3) {~8,-5}.

|Calculul propozi§iilor“pag. 74| 1. 1) .a; 2) £5:3).60 2:1) f; Pt x2 £3% 8. 1)a; 2)=8)-f. 4 1){-1}
2)2-45€Zoz+2¢€{+1}; {-1,-3};3) 0. 5.1)a;2)-4) f;5)-7)a;8) f. 6.1) Iz €R, 3z+1<0; a.
7.1) z € (-1,00); 2) z € (—00,2]; 3) z € (—00,2]U (—1,00) = R; 4) z € (—1,00) N (—00,2] = (—1,2]. 9. Toate
sunt adeviirate. 10. 1) - 2) a; 3) f; 4) a. 11.1) a; 2) - 3) f. 7

E\’Iulﬁmi.l |pag. 75' 1. Aplicati principiul includerii si excluderii. 2. a) n(EU AU R) = 52; b) n(E) = 8,
n(A) = 10, n(R) = 12, 8 persoane nu citesc nici un ziar; c¢) 8 + 10 + 12 = 30 citesc exact un ziar. 3. Notdm cu
A, B, C multimile de numere naturale < n care se divid la 2, 3 si respectiv 5. Atunci, n(A) = [g] ,n(B) = [g],
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n(C) = [2] Trebuie calculat n(A U BUC). Pentru n = 50, n(A) = 25, n(B) = 16, n(C) = 10, n(An B) = 8§,
n(ANC) =5,n(BNC) =3,n(ANBNC) =1sideci (AUBUC) = 36. 4. n(A) =m, n(B) =n,n(ANB) =
Din principiul includerii si excluderii, rezultd 2p=m +n gicum 0 <p < n, 0 < p < m, deducem m =n = p.

| Metoda reducerii la absurd”pag 76| 1. Prin reducerea la absurd; v/3 = 1:—, m,n € N*,(m,n) = 1. Din
egalitate, rezultd 3n? = m?> §i deci 3 divide pe m. Fie m = 3m;, m; € N*. Avem: n? = 3ml, adicd 3 divide
si pe n, contradictie (m,n au fost alese prime intre ele)! 3. a) Dacid b # 0, atunci V3 = _E € Q, fals. Deci,
b = 0 si apoi @ = 0; b) Conform cu a) se obtine sistemul 2m +n—-1=0,3m —-2n =0; c) a = =6, b = 12.
4. a) Nu; prin reducere la absurd; b) Da,a = 1 -v2,b=1++2avinda+b=2€ Q. 5. Fied; | dz si
dn d1 = {A} Daci, prin absurd, d Nd> = @, adici d || d2, atunci d || d;, fals. 6. Fie ABCD patrulaterul cu
m(B) + m(D) = 180°. DacX prin absurd, d, patrulaterul nu este inscriptibil, fie cercul care contine punctele 4, D,
C si taie latura [AB] in E. Atunci m(AEC) +m(D) = 180°. Dack m(AEC') m(B), fals etc. 7. Dac, prin
absurd, oricare doui segmente n-au puncte in comun, atunci suma lungimilor acestora ar fi strict mai micé decat
1, fals. 8. Daca, prin absurd, oricare doud arce n-au puncte comune, atunci ele nu pot avea suma lungimilor

v 5 5 % I ‘ = w 2
mai mare decat 2! 10.* Prin reducere la absurd, presupunem cd ), — < )" ;. Adunand aceastd relatie cu cea

1 1
din ipotezi rezultd 23 z; > Y (y1 + y—) > 23 x;, deoarece y; + Z_l— > 2, contradictie. 11." Presupunem
1 1

ci cel mai mic dintre cele patru numere este strict mai mare decat rk Deci a — b > LR care adunate dau
1 2
Za—2a2>1®0>z<§—a) , fals.
1/1 1 1/1 1

i iei ti .7 S = o N ) | ol (o e ;

|Metoda inductiei matema 1ce| lpag 7] 2 ) 3 (2 (n+1)(n+2)) 2) 1 (3 (2n+1)(2n+3))’
1 1)%(n+2

) (n+1)-1;4) (n+1)(n+1)-1;5) 1— == 1)|; ) n(n & l(n+ ), ; 4. Inductie matematicd; 12) la

pasul de inductie grupdm z, + Tn41 §i folosim (1 — z,)(1 — Zp41) 2 1 — Tn — Tny1; 5. Inductie matematicd;
6.1)n>2;2)0,1,n>53)0,n>54)n>3;5)n>4;6)n>4;7)n>T7;8)n>4. 7. Inductie matematica;

7
1) 33..3 = %(10" —-1);2) 77..7= 5(10" —1). 9. Inductie matematicd. 10. 7. 11. Inductie matematici;

n n
1) Sp — 2851 +4Sp-2=0;2) S, —45,_1 — 85,2 =0; 12. Inductie matematica. 13. Inductie. Presupunem
cd f(k) = k pentru k < n, n > 3. Dacd n nu este prim, n = kjkg, atunci f(n) = f(k1)f(kz2) = n. Daci n este
prim, atunci n+ 1 nu este prim gi f(n—1) < f(n) < f(n+1)=>n—-1< f(n)<n+1= f(n)=n.

Teste de evaluare |pag. 79
1. c); 21 nu este prim. 2. A = {1,2,3,4}, B = {1,2,3,5}. 3. Inductie matematici. 4. Se

face o diagrami Venn, cu multimile F' (cei care joacd fotbal), H (cei care joacd handbal) si B (cei care joacid
baschet). Avem: a) 5; b) 4; ¢) 2; d) 4; e) 6; f) 11; g) 23; h) 2. 5. O piatrd de domino acoperd doud
pétritele din tabla de sah: una albd si una neagrid. Dar din tabld au fost scoase doud patrate de aceeasi cu-
loare. Deci nu se poate. 1. b). 2. M = {(2,3),(3,1),(1,5)}. 3. Inductie matematici. 4. Se
calculeazi n(ANBNC) =n(AUBUC) — ) n(A)+ Y n(ANB) = 36 — (18 + 20 + 25) + (9 + 11 + 12) = 5.

5. 2m+m+1+ (n—-1)(m + 2) = mn + 2(m + n) — 1 parti. 1. Suma de module este egald

cu zero, dacd fiecare modul este nul. Deci, z+y—-2 =0, y—3 = 0, cu solutia z = -1, y = 3; a) ; 2

6 U

T=2n—1+ S € Z = 2n + 1 divide pe 6, adici 2n + 1 € {£1,+2,+3,+6}; 4; 3. Inductie matematicd;
b b

4) Daci a,b, c sunt numerele date, atunci ele se inlocuiesc, dupd un pas cu o c, at c, -;—a‘ Si observam

cd suma acestor numere este a + b + ¢, adicii aceeagi cu a numerelor date. Aceastd caracteristici (suma celor
trei numere = constantd), se numeste invariantul transformarii. in cazul nostru, suma numerelor initiale este
egali cu 2+ 1+ v2+ 1 — /2 = 4, iar suma celor finale este egali cu 5. Deci, rispunsul este negativ. 5. Nu
pentru ¢ 1 +2+ ...+ 21 = 21 .11 = impar, iar in fiecare grupd suma este numar par. 1. a) Din
T+y= 4=>:L'2+2.'Ey+J = 16 iar din 22 + y? = 12 deducem zy = 2. Avem z3 + 33 = (.'L'-I-J)(I —zy+y?) =40.
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2. a) Din1), A C {1,2,4,5}, {1,2,3} C B; din 2) = {2,5} C Asi BC {1,2,3,4}. Din3) = 1€ Asi4 € B, iar
din a doua 4 ¢ A. 3. b) Demonstrati egalitatea prin inductie; pentru precizarea raspunsurilor, particularizai pe
n; dacd n = 1 si se verifici b) si c), iar daci n = 2 se verifici a) si b); deci rdspuns comun este b). 4. c); pentru
n = 3 obtineti 7 regiuni, adicd c); dacil a, este numirul de regiuni determinat de n drepte, atunci inci o dreaptd
mai determind n + 1 regiuni noi. Deci ap41 = @, +n + 1. Pundnd aici n = 1,2,...,n — 1 si adunind, rezultd
n(n+1) n%+n+2

5 = 2 . b.m=4.

ap,=2+4+3+4+4+...+n=1+
2. Functii

[pag. 91]1. 1) Nu, deoarece f(0) = =7 ¢ N; 2) Nu; (1) = % ¢Z;3) Nu, f(1) =3¢ [1,2]. 2. 2! =2,22 =4,

28 =821=...6,285=...5u2)=2u(2)=4u(?)=8u(2)=6,u(2)=210=4-2+2=
= u(10) = u(2) = 4; u(n) = (6,n = 4k;2,n =4k + 1;4,n = 4k + 2;8,n = 4k + 3;k € N®); § = 502 - [u(1) + u(2)+
100 1|1 1
= -20 = 10040. 4. 2) S ica = —. 5. ica = e 8
+u(3) +u(4)] =502-20 =1 ) Se aplicd 1) = S 101 2) Se aplica 1) = S 5|3~ To1-102 <&
1

i 6. 1) Da, pentru ci f(-1) = 1 € B; f(1) = 3 € B; 2) Nu, pentru ci f(1) = 4 ¢ B; 3) Trebuie ca
f(-1),f1) € B & (-1+me€ {1,3,5} sil+me {1,3,5}) & (m € {2,4,6} 5i m € {0,2,4}) = m € {2,4}.
7. Se aplic ecuatiile z2 — 1 = 8 (in Z), ::—_;1 =8 (in Q — Z). Giisim z = +3 € Z si respectivz = -3 ¢ Q - Z.
Deci {-3,3}. 8. 1) 22 -4 #0=>c#+2,2)4-620=2>2<43)4-2>0=1<44)1-22>0,
z>0=>z€(0,1];5) —z+3>0;2>-22#0= (2<3,2#0,2#2);6) 22 -120=z < (—00,-1) U[-1,00),
7z-1>05iz+1>20=>2>1;8)1-22>0,1+z>0=>z€ [-1,1]. 9. f(z) =|z—-1|+z+]1 =z—-1+2+1 = 2z.
10. 347411 > 34547 11*. z=y=0= f(0) > -L;z =1,y = -1 = f(0) < —1. 12*. y = —z & |£(0)| > |z,
Vz; = 2f(0) = |f(0)] < O. 2. f(z) = g(z) = = € {1,2} = A 3. f(z) = g(z) = m = 2
4. f(1) =g(1) = a+b=c+d; f(3) = g(3) = 3a+b=3c+d; 2a+(a+b) = 2c+(c+d) = 2a = 2c = a = ¢, iar din
primarelatieb=d = f = g.l. Pentru prelungirea g a lui f pe R, trebuie si avem f(—1) = g(-1) = -1,

f8) =9(3)=7T=>a=2,b=1. 21)5z-1 <0 =3 < %, fi: (—oo,%) — R, fi(z) = 5z -1; 2)
52—124=>z>1= fr:[l,00), fa(z) = 5z —1. 3. fiz(z) = 1, fig-z(z) = 2 fir-q(z) = 3. 4. T# 1,
g(z)=z+1= f(z), h(z) = E_%)(%_—Q =1z+41= f(z). 5. Dacd z > 1, atunci [z — 1| =z — 1 = g(z) = f(z).
6. Se expliciteazi modulele. Gisim f; : [-1,1] — R, fi(z) = 2 = f(z), z € [-1,1]. 7. Se ridica la pitrat, se
transformi diferentele de pitrate in produse. Se face produsul lor. 8*%. Se face z = —. 9*. Prin reducere la

absurd. Sealeg z,y >0al z+a>0,z+y+b>0,y+c>0&a+b+c>0. Sealegz,y<0al z+a<0,
z4+y+b<0,y+¢<0=a+b+c<0.10*% Unul din intervalele [0,a], [a,b],...,[d,1] are lungimea > 0,2. Se ia
z centrul acestui interval = |z —a| > 0,1, |z — b > 0,1 I([a,b]) > 0,2), |t —¢c| > 0,1, |z —d| > 0,1.
17 21
1. 1) 30 = 197 zg1 = 200; 2) T21 = ~841; 730 = ~190; 3) 22 = 355 T = 353 4) Tag = 3v2 — 4;
> 1 19 n—
Tis = 25 —-3v2. 2 1) 23 = é, T4 = E-; 2) = (\/i) l; Ti6 = 128y/2. 3. a) 1) 2n, n € N*; 2)

3 n 2n n+1
-1\ *. -1\ o Lt S > 1 > 1: -
(-1)"5, n € N* 3) 1 4+ ( 1),4)n 1,n_1,5)(271‘_1)(271_*_1), ],n_l,b)l)an

n(n+1) 2 (n—1)n(2n -1) 1 n 1
kot S ] =n2— -3 = . I e T A0 e = S
> ;2 n=n*-n+2;3)a, =1+ 5 ; 4) an 2(3 1); 5) @an41 o Onl=

By mts U Ao Fuipe = il ol 2 1 1 3 I oigidisee 3 3 (U
n+1)! @+ al @+ " 2 (a+1l)! Y (n+l)n(n-1) 2 |[n(n-1) nm+1)]
1)1 1
s = :z:1+§ §—m .4 apn=+2Fa@-1,n>2. a; =2 6. a, = 2n. 7. Se rescrie relatia sub
forma ap41 — @n = 2 + ap — Gn-1, unde notdm b, = ap — @p—y; relagia bpy1 = by + 2, conduce la b, = 2n — 3, iar
; 1

1
Gp — @n—1 = 2n — 3 conduce la ap, =n? —2n+2. 9. b, = T DmTI) =t

1 1
ag. 101|1. 1)0 <z, <5;2) |zp| <1;3) |zn| <24) |2,| <15)0< 2y = —F/—————< — <
)0.<0 <55 e <19 el <2l <19)0 <= e <
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n? 142+...4+4n _ n(n+1)

1 m n .

LIRS 10 e 10 @ A = :
6) 3n<x"<2n+1< )0< z <n2+1<1 8)0 <z, < = T 2(712_*‘1)<1,
12422 4...4+n? 12+224...+n? 2 _ nn+1)2n+1) n g
gt <.y & e ZL = $10) 0 < 20 < —mes <13 1)

e = e 3 ¥ 1 1
2 = K ki 12) |W/k(E+1)] =k 18) som—e——— = = 3
;’"("“) Z +Z ) |[VREFT)] ) FEFDGTY " 2 [Ic(k+l) (k+1)(k+2)]'
0< 114)0<a: <1+1 ; + : + +——1——~0< <2-15)1< L
g G LU T s i e e e e R
P | k E4dl=T1c 1 1 1 1
= 2 < zp < 3; 16 T S i AT
Foi R S e e S g T S A T Wi

k+1 1 1 3
= = — % -_— - 1'20 O 2 0 2
72 - (E) (k+2)!,0<:z:,,<2,18)1<:r:,,<2,19)0<1:,.< 72000<z2,<2;21)0<z,, <2
N oI 1 2%k—1
22)0<z, <9 G S7;23)0<1_§T<1=>0<$”<1;24)0< T <l=0<z,<1;
2(n® +n+1 n
25)0<:L’n=-—(mn—+—ﬁ'—)<1 2,1):1:,,<—n;2):1:n>§;4)zn>2">n,Vn23; 5)1',12'\/—__\/_, Se

1
amplifici fiecare fractie cu expresia conjugati; ———=vVk+1 -V, =vn+1-1. 3.1)0<z, <3,
p § p .] g ) .‘/E+\/ﬂ—1 n 3. n

' A : : 1
inductie; 2) 1 < z, < 3, inductie; 3) 2 < z, < 3, inducgie. 4,1)z2,, =122+ = +2> 2+2=a2}>33+2,53>

n

2
241, .., 2>z +2n =22 >2n+4=>1,>2n+4. 5 b)Seaplicd a) sirezulti 0 < z,, <2 — m<2.
n
n(n+1)(2n+1)

1 1)(In)/1 )(zn)\\n )(In)\;"i)(zn)/; )12+22 +.o..4+n= 6 i () /5

6) (20) /3 ) (@) /58 Zk<k+1)—zk 30k (@) = EFDEED. g @)y iag) (@) \i

=1 k=1
1) :v;+1_1+2+1>1;12) :l:;+1_§n+1 1; 13)$"—H HL+2 n+ ;14)%:1-1-;::;
15)I;+‘—Z"+4<1 16) z,, = H(i:—%;l),zn_";z 3.1)a>0& (z,) /5 a<0s (za) \; a=0,

:z:,,=%,Vn;2)a>04:)(x,l)/';oz.=0,:1:n=0,Vn;a<0¢)(:z:,,)\,;3)(a<0#(xn)/;a=0,zn=0,\7’n;
a>0ezy\sd)a>3e(z)Nia=3z, =1, Vn;0 <3 (z0) /5 4.1) Taj1 —za=—22<0,¥n;

2) () /3 9) (@) /5 4) (an) /58) 22 = 2L 5 1 6) @) i D - = ZEZE 5 00 (@)

23

a2a: ;1 > Va e (zn) \; 71 = Va & o, = a, Vn;
1

T < Va e (z,) /;9) 1 =0< 71 =6 > 22 = V6 — /6, adic sirul nu este monoton.

1 D) {24, 10,0005 @ == -6 {(-33)i(53)i (221) (53):
(5,(2:0,@)} 2. @) =3=m=1 3 fm+1)=m—1=me{-1,2} > fi(z) = ~z,+4, fo(z) = 22— 2.
4. f(-1)=2,f2)=5=a=1,b=3= f(z) =z +3;(-2,1) € Gy deoarece f(—-2) =1; (0,5) € Gy, (3,06) € Gy.
5. —1 < f(z) €1, Vz. 6. Elementul 1 are doud imagini = f nu este functie. 7. Sistemulf(-1) =1, f(0) = 3,
f() = 5 are solutia e = 0, b = 2, ¢ = 3, fals. g. Prin reducere la absurd. Punem z = 0 in relatie si apoi
z = 1. Se obtine f(0) + f(1) =1, f(1) + f(0) =2, adici 1 = 2! 9, f(-1)=2, f2)=6= —-a—-b+1=2
sida—-6b=6=a=0, b= -1 |pag. 121| 1, 1) y = Im f dacd existd z € Z astfel incat f(z) = ¥;
—8¢Imf, —6=f(-2)€Im f,15=f(5) €Im J, 53 ¢ Im f;2) A= {-2,-1,0,1,2} = f(A) = {-6,~3,0,3,6};
3)z € f7Y(B) daci f(z) € B; f(z) =3z =-24d=>z=-83x=-9=>z=-3;3c =18 =z =6
— 2% =g =8 fB) = {-8-3,68}. 21)Imf ={0,1} 2) f(A) = {1} f(A2) = {0,1}; 3)
Pentru k € {1,4,9}, vk € {1,2,3} = f(Vk) = 1; 6. 3. 1) f(4) = {2}; 2) f(A) = {1,2}; 3) f(4) =
{1,2,354) F7 {1 =Z F'({2H =Q-Z fF'({8Y =R-Q f'({1,2}) = @, f7*({1,3}) =ZU (R - Q);

nI=a&T,=0Vn 0 <a®(:z:n)/';8):c2—:z:1=

362



fF1¢2,3) =R-2%Z; fF7'({1,2,3) =R 4. 1) Imf = {-3,-2,-1,0,1,,2,3}; 2) F1{-3}) = [-3,-2),
F1({-3,-2}) = [-3,-1), FY({-3,0}) = [-3,0), F~({-2,1}) = [-2,-1)U[1,2); 3) Prima si a patra pereche.
5. Avem doud posibilititi (F(0) = -1 si f(3) = 5), (f(0) = 5, f(3) = —1), cand f(z) = 2 — = 5i respectiv

f(z) = -2z +5. 6. 1) Ecuatia f(z) = —1 are solutia z = 0 ¢ (1,00); 2)§i—1 =y=>zI= 1%, y # 1
:1:>1=>-H>1=>1—E—!—,>O=>ye(1,00)=>Imf=(1,oo); 3) f(:z:)=0=>:1:=—1¢(1,oo),f(:r)=-;—=>
S o=-3¢ (L) =f" ({o%}) = 0 F{2,3) = (3,2} T (F(-2) = 25i £(1) = 5) sau (f(-2) = 5 5i

f(1) =2) = f(z) = z+4sau f(z) = —2z+5. 8. Im f=[5,9],g(a) =5,9(b) =9=a=1,b= % 9. f([-2,5]) =

F([~2,0]) U £((0,3]). 1. 1) Dy = [-2,2}; 2) D; = [-2,-1]U[1,2]; 3) Dy = (—00,-1]U[1,00). 2. 1)
R; 2) R — {1}; 3) R — {-1,0}; 4) R — {0,2}; 5) (—00,2]; 6) [0, c0).

3. 1) {~7,1,5,13}; 2) {~1,0,1,2,3,4}; 3) [0, 1]; 4) [-2,00); 5) Utilizati f(AUBUC) = f(4)U f(B) U f(C).
4. f(z) =z -2; fiz) =2-zdacdz < 2. 5. 1) Dy = [l,00), Dy = [[m],00) = m = *I; 2) [1, 00).

6. f(Z) = {0,1,2,...,6}, S = 287(1 +2+3+4+5 +6) = 6027. [pag. 123 |1. 1) (0,-2), (%,0);4) (0,3),

Gy 0z = 0; 9) |z — 111+ fal); (0,1), (1,0); 11) (o% . Gy N0y = 0; 16) (0,~3), Gy N Oy = 05 17) (0, 1),
(-1,0), (1,0), (3,0).2 1) a=b=3;2)a=1,b=0. 3. 1) (0,1), (1,1), (2,1); 2) aceleasi. 4. 1) a = 43;

2) a € {0,2}. 1. 1):1:=2;2):r=3;3)x=2;4):1:=2;5):r=%; 6)z=0.3. 3a=3=>a=1
4. Nu pentru Yz € R are loc relatia f(1 +z) + f(1 —z) = 6. pard: 1), 4), 5), 6), 8), 9), 10);
restul impare. 2. f(-z) = —f(z),Vz €R= f(-z)+ f(z) =0,Vz e R =Y =0, f0)=0= [[ =0

3. Punem in relatia datd (—z) in locul lui z si se scad relatiile. Rezultd f(—z) = f(z), Vo = f pard; z =0
in relatie dd f(0) =0 = H =0. 4. —z — z in relatie si se aduni = f(-z) = —f(z), Yz, z = 0= f(0) =
0. 5. A'(—a,b) este simetricul lui A(a,b) si in raport cu Oy; A’(a’,b’) este simetricul lui A(a,b) in raport cu

a+a b+ ]
M (zo,y0) & (:z:o= S g ) & (o' =2z —a, b’ =2yp — b). |pag. 131|1. 2! = 2,22 =4, 23 =38,
94 = 96,95 =24.2=...22 f(2) =2, f(4) =4, f(8) =8, f(16) = 6, f(32) = 2 = f(4k) = 6, f(4k +1) =2,
100

F(dk+2) = 4, f(4k+3) =8,k € N* = f(n+4) = f(n), Yn e N, To = & ) f(k) = 25(f(1)+F(2)+f(3)+F(4)) =

k=1

= 25.20 = 500; 2. f(5k) =0, f(5k+1) =1, f(5k+2) = 2, f(5k +3) = 3, f(5k+4) = 4, Tp = 5;

100

Y f(k)=40(0+1+2+3+4)=400. 3. 2€Z T€Z=>z+T€Z= f(z+T)=f(z) =,z €R-Z,
k=—100
TcZ=>z+TeR-Z= f(z+T)=f(z)=2TeR-Z,z€Z=>z+TeR-Z= f(z+T)=2#1= f(z);
To=1€2Z; S=10+2-90 =190; 4. Cala 3. 5. T € Q* este perioadd (T € R — Q nu este! — verificare prin
calcul f(z +T) # f(z) pentru z € Q). Cum in @} nu existd cel mai mic element, nu avem Tp. 6. TeZsi

Ty=1 17 %=2+§=>f(lé(—))=f(§+2)=f(§)=4—2=2;—%:—7—%:—8+1—§=—8+-51-=>
(-2)-1(3 +2-0) =1 (3) = §-2= -3 S =D+ SV] = ~50. 8- (w47} = (s} Va2
9. 1) ¢ = [:z:+%] = [m+§-] — [32] = 0; 2) f(H%) = [:z:+-:1;] % [:r:+-§] et B i) = s,

deoarece [z + 1] = [z] + 1, [3z + 1] = [3z] + 1; 3) f = 0. |pag. 145| 2. 2z+3 =3 =z =0= f(3) = -
-3 -3 4
2:1:+3=—1=>:z:=2:f(—1)=7;y=2z+3=>:c=yT=>f(y)=4-y —1=2y—7. 3. 1) In relatia
datd se inlocuieste = cu 1 — z = f(z) — 2f(1 — z) = 6z — 7 si se rezolvi sistemul de necunoscute f(z), f(1 — z);
5
F(z) = 2z + 3; 2) i — 1z, f(z) = el £0, f0)=ceR. 4 m=-1.5. 1) g([a,b]) = [2a - 3,2b - 3] C

C[-3,2] = (2a-3>-3,26-3<2) = (aZO,bsg); 2) ([-3,2]) = [-8,7] C [a,b] = a < -8 b > T.
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6.h(z) = 72, g(z) = 2:: g 7.a’z+ab+b=4z+3 = (e’ =4,ab+b=3) = (a = -2,b= -3saua=2,b=1).
T
8.a=10=0 9.29(z)—-3=222-4dz+1=>g(z)=22-22+2; 10.g(3z+1)=4z—-5,y=3z+1=zx=
BT 4y — 16 k
= g(y) = ~——. 11.fog=fo(fof)=(fof)of=gof=1);2)Sepunez =1in1) = (f(1)-1)*=

3
0= f(1) = 1. [pag. 148 21)a=—1 b=1'3)a—b=2 3.m = —6. 4.1) Ny; 2) f(z) = 3z +2.
\/"

5.1) Da, f(z) =2—3z; 2) Nu. 6.1)4;2) - 4) nedefiniti. 7.m = tga; 1) 0; 2) —; 4) nu existd; 5) m = —/3.
2 2m+ 1

8.1)m=—-V/3;2) m=2 5)y=—2z+1,m=—2;6)m=0; 7) Nu este definitd; 8)m=—§. e = 3;

m=;. 10.1); 2); 5). 11.f(-2)=1=g(-2);a=1;b=5. 12.1)1-2m=3m—-4,4m=24+2m=>m =1;

2)1—2m=0=>m=-;—;3)m=1. B.l)m=1= f(z)=-1;2)m(z+2)-z—-y-3=0=>zc+2 =0,
T+y+3=0=(-2,-1). 14.4(3,0), B(0,4)5i AB=5,5=6, P=3+4+5=12. 15.aV/34+b0/2=V/2&
aV3+V2(b-1)=0=a=0,b=1= f(z) =1. 17.m=%,n=—6. 18.1) y — yo = m(z — zo), A(z0,%) =

Sy-aL 319 A(—2,3),m=——;-=>y—-3=—%(:1:+2)

Aplicatii practice. 1.G;N0O;: s =0 =t = 5h (dupd 5 ore este parcursé distanta Bucuresti-Blaj); G; N O;:
t = 0 = s(0) = 400, este distanta de parcurs la momentul ¢ = 0. 2.Reperul tOS. GsNOS : t =0 = 5(0) = 1000
este suma initiald din cont. Gs N Ot : § = 0 = ¢t = 20 de luni (sau retrageri) pentru a goli contul. 3. Reperul
zOT; G:NOT : z = 0 = T(0) = —6 este temperatura pe care o are cana in frigider inainte de a fi scoasi;
GrNOz: T =0 = z =2, adicd dupd doud minute de la scoaterea cénii din frigider aceasta va avea temperatura
0° C. 4. Reperul tOh : GLNOh : t = 0 = h(0) = 2800 este indltimea la care se afli paragutistul inaintre de
deschiderea paragutei; G, N Ot : h = 0 => t = 280s este timpul necesar pentru a atinge pamantul. 5. Reperul

30 30
zOy. Esteclarcay > 0=z > - Gy,NOz:y=0=>z= 7 = 4,2, inseamna cd la 4,2°C, greierul nu produce
sunete; T'(z) = 117 = z = 21°C. 6.y — 2005 = 2000(z — 15000); 7.q =cantitatea, p = pretul/unitate, (q,p) :

(100, 58), (200,51); p = —1—ng +65. 8.1) (z,9) : (0,40), (25,675), g — 40 = lg—’{-z; 2) z=10= g = 204 gr.

9.1) n(a) = 132, N(a) = 172. [pag. 151] 1.1),3) f /5 2),4) f\s5)m>2= f /im<2= f\
m =2 = f(z) =0, Vz, functie constantd. 2.1)2<5= f(2) < f(5) = f /1 2<4<5= f(2) < f(4) < f(5),
—100 < 100 = f(-100) < f(100); 2) 1 <4 = f(1)=13> f4) =9= fF\;1<3<4= f1)=13>
fB)>f(4)=9;3) f(2)=3=2=f"1(3), f(8) =9=5=f"1(9;2<5= f(2)< f(5)=f /5 f'(6) ==
astfel incit f(z) = 6;3 <6 <9 & f2) < f(z) < f(6) ®* 2 <z <5 3.1),3)fF /7 2) f\;4) Ny
—1<—%=>f(—1)=2=f(—% =2 4.-2<z<2=>-4<27<4, -2<y<2=>-6<3y<6=-10<

2r+3y<10=> -14< 2 +3y—4 <14 5.1) f((-2,-1)) = {~1}, f([-1,1)) = {1}, F((-2,-1)) = {-1,1},
Im f = {-1,1}; 2) Pe [-2,1] f \»= £([-2,1)) = (f(1), f(=2)] = (0,3]; Pe (1,3] f /= F((1,3]) = (F(1), f(3)] =
(1,5); [~2,3] = [-2,1]U (1,3] = f([-2,1)) U (1,3]) = f([-2,1]) U £((1,8]) = [0,3] U (1,5] = [0,5]. 6.f /" daci

m > 0; f(m) =2m = m? — 2m — 3 = 0 cu solutiile m; = —1, my = 3. Retinem m = 3.
T —00 ~1 2 +00
pag. 153| 2.a) 3) Tabelul de semn este Zi_; : : g i- -(I)- I :::
(z+1)(z-2)| + + 0 - 0 + +
deci, f(z) > 0, daci z € (—00,—1) U (2,00); f(z) < 0 dacd z € (—1,2); f(z) =0, daci = € {-1,2}.
T —00 -1 1 +00
127 TRl &=
b) 3) Tabelul desemneste "z 19 | — _— — _—9 + + +
] -
e N P R

Deci, f(z) <0, dacd = € (- oo,—l)U(l 00); f(z) > 0 dacd = € (—1,1); f(z) =0, daci = = 1.
2.1) f(z) = (L1 <22+ 1;2z+1,2s+1 < 1) = (1,0 < ;22 + 1,z > 0); 2) f(z) = (-2,-2 >
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21-32;1-32,1-3z > -2) = (-2,z > 1;1-3z,z < 1); 6) fz)=(1,1-32>0;0,1-3z=0;-1,1-3z < 0) =
1 1 1

= (1,x< §;O,:z:= §;—1,I> §> 3. 1) Se rezolvi inecuatia in dou# cazuri: a) z < 2, cind f(z) = 3z —

3z-221=z21l. Cumzs<2=z€8 =[,2;b)z>2 f(z) =9—-4z; 9—4z > 1 = z < 2. Dar

z>2=>2€8 =0. Infinalze S US, = [1,2]. 4. Se expliciteazd modulele si se rezolvi ecuatia pe intervale. In

final se face reuniunea solutiilor. a) x> 0, |z| =z,14z> 2z =2z<1=zx€ S5 =[0,1); b)z <0, |z| = -z, 1-z >
1 2
2r =z < ek Sz = (—00,0). In final z € ;US> = (—00,1]; 2)R; 3) (—00,0); 4) (—2,00); 5) R. 5. 1) m = —%;
1 1
) m< —%; Hm>—3 6. 1)z= -%- Nz> 53z < —%. 7. 1) [-2 §) 2) (~3, 6; 3) (3,00); 4) (=00, ~1).

8. flg(z)) = (f(1 — 2z),z < 1; f(3z),z > 1), unde f(1-2z)=(2(1-22),1-22 >0,z <1;1—-(1-2z),1-2z <

, 1
0,3;51)-:(2 4mz<2,:z:€( ]).Analog,f(B:z:)=(6:1:,3:1:20,:7:>1;1—3:1:,31:<0,:z:>1)=(6:z,:z:>1).

9. f /" pe (—0,0) si (0,00). Ca f si fie strict crescitoare pe R trebuie ca pentru z; < 0, 2o > 0 (71 < z2) si
avem f(z1) < f(z2). Dar f(z1) < 1si f(z2) > 3. Deci f /peR; 2) f\;3) f(1)=3> f(z),z>15if / pe
(~00,1) §i (1,00) = f nu este monotoni pe R. 10. fion N> M <0, f NS m+2m+4> —1+2 5 m >

-1=>me[-1,0). 11.1)m+1>0,-2m+3>0,(m+1)3+3 < (-2m+3)3+1-m=>me (—1,—%).

6
12.x—3=a:z+3=>m=m€(—2,2):»a.. 13. 2 <z<2=-4<2r<4=-3<2z+1<
3
3=:>f(:1:)=—-3,dacii—3$2m+1<—2®—2§z<—§; f(x) = —2daci -2 < 2z 4+1 < -1 &
3
@—§5z<—1,.... 6) f(z) = [22], Vz. 14. 1)2 < z+1<3 & 1<7<23)[32]cZ=

T+2€Z >z €Z=>[3z] =3zs5ieuatiadz =z+2 =z =1¢€ Z 6) [34_3] = [1:;4] =

-3 -4
y = (yszﬁ——<y+1.y5§3—<y+l) > y€(-34),yeZ=>ye€ {-2-1,..,33y=-2=

r -3 -4
(—2_ 3'4 ,—2< 23— <-24+1)=>z€ [—2,—1],...,S=[—2,—1)U[1,3)U[4,10)U[11,13)U[15,16).
15.:z:—l>0,:z:+1>O,5—:z:>0,:c—1<z+1+5—$,:c+1<m—1+5—:1:,5—:1:<:z:—1+:1:+1=>:1:€

(gs) . 1. 3) f(z) >0,z € (—00, —2)U(3,00); f(z) < 0,z € (=2,3); f(z) =0,z = 2. 2. 1) (-3,-2);

2) [%,1); 3) (—-oo,—%) U (%,oo); 4) (-1,0). 3.1)m > -1, f /s m < -1, f\; 2) m € (—00,0) U (2,00),
f/ime(0,2), f\. 4. 1) A= {£1,£2,43,0,4}; 2) B = {1,2}; 3) C = {£3,£2,£1,0}; 4) D = {-5,—4, -3}
[pag- 164] 1.1) f(z) =33 2) fi() =3, fo(e) =~z +b,bER; 3) fix) = 22 +2, fola) = ~20—6, 2. g(z) =
= —37%4. 3. glr) = 3—;-% ga=3,b=1 5 z+l=y= f(y) = 2y—1)-3+5£(2) = f(y) = 2y—5+5F(2);
y=2=f(2) = :11- = f(y) =2y—l4§. 6.a=1,b=2 7 g(z)=0Cx+4+a,zx< -1;bx+2b-3,z > 1)'

a=2b=1 8 1)a) gz) = -3i b) 9(z) = =i ) 9(a) = =~ 3; d) gla) = 2 -2 ) g(x) = § - 5; f)

g9(z) = -; + %; 2) ') f71(0) = 0; f71(3) = —1; 1) £1(0) = 0; f~1(~V2) = -1; 3) F~1(5) = 3; (f(3) )' =c
9.z—-1—z= f(z)<z-1lsidinz < f(z)+1=z-1< f(z). Deci f(z) =z -1. 1.1) a) (=1,1);

r—4 i 1 | R | 1 = o
b) (z, 5 )% € R; ¢) (2,-3); 2) a) ) 5 SN g 3), b) el S e i (3,2); ¢) incompatibil;
[z| =1, [y] = =24 d) |z| = u, |y| = v; (£2,%3); €) [z] = v, [y] = v; (z,9) 6 [-1,0) x [2,3); f) incompatibil;
1 1| 1
[z] = 3 €Z [y =2 g) {z} =u, {y} =0, (2 3) h) incompatibil; {z} = —= ¢ [0,1), {y} = 7 2m # —%,

m-—1 1 1
. 0= - 0 =00y—= U 1, H >:1, ) )
mencrm 8 iy 2m+1,z> m> -z y> =>1@€(oo 2) (1,00); m 3. 1) m # %2
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1 ; A g
e b 25l y= ——1—; 2) m = -2 m,i—),xelR; Iy m=2z+2y =1, x4+ 2y = —1, imposibil; 4)
m—2’ 2—m 2

2-me {1} > me{1,3im=1= (1,-2); m =3 = (-1,2); 5) 5—

2m <1 me (~00.8) U [4de);

5 >2=>m¢€ (g,2 HoZ L) Punem'—:t: in locul lui = §i avem f(z) + 2f(—z) = —z + 3. Notim f(z) = v,
—-m

f(—z) = v gi avem sistemul v+2u =z +3 (relai;ia datd), u+2v=—-z+4+3=>u=z+1,v=—z+1= f(z) =z+1,
1

Vz € 3;2) f(z) = —g -4,z€R. 2. 1) strict descrescator; 2) strict crescitor; 3) T, = m;

Tn+1

Tns1 — Tn < 0, strict descrescitor; 4) < 1; strict descresciitor; 5) strict crescitor. 3. 1) strict crescitor; 2)
Tn

strict crescitor; 3) strict descrescitor.
1
4. TN ‘Zop' > 1, Bagyr < 15 2) Nu: 7 6-1) 0 < g0 <l 2)05:1:,.52;3)15:1:,,:14—;52; 4)

1 1
=; 5) zn € [0,2]; 6) T, € [0,2]; 7) Tn = : € (0,1). 6. Tn =02 +n+1.

1 1
< < =
Va+l+yn  2vn T 2 n+1

3
7.1) u, = (\/5)"; Dup. 8 1r= 5 a = 1; 2) 1) ajooo; 2) Nu; 3) aspo; 9. Diferenta ant1 — a, nu este

0 <gn =

3 3
constanti, 11.1) -41;2) 2;3) 3;4) a; =14, 7r =-3;5) a1 = -7, 7 = u= b, ri= 20° 6)ay =-5,r=2;7)

1 1 1 1
ay=4,7r=1;a; =6,r=-1;8) —-3; —5; 9) 6; 10) —13; 1. 13. = — ( - ) etc. 17.2)a) Nu;
ajagay  2r \a1ay asas

b) bg; ) bio;  18. 1) 2(=3)%; 2) v2-2°% 3) 2; 4) 183; 5) (16; %);(2; -3); 6) (2;3); 7) (2;3); (—162;%) ; 8) 3; =2
IFunct,iﬂ pag. 176] 4. 1) R; 2) R — {-3}; 3) R — {£2}; 4) [-1,00); 5) (3,00); 5. 1) f(—2) =3, f(-1) =

2, f(0)=3, f(1) =5, f(2) =5; 6.1);3);5). 10.1) impari; 3) impari; 5) pard; 6) pard.

lFunct,la de gradul I. Hpag 179! 4. 1) f(z) = —%:1:+ 2) f(z) = -2z +5; 3) f(z) = -2z + 11; 4)

2).yi==3% 3) ¥y =x42:., 19,,1) [—g—,—l) U (0,1); 2) [-2,-1]U (2,3); 3)

fz) =5 T. 1)!,:%“%;
[—%,—%]U(l,g]U[‘I,oo).% 21.1) [4,5); 2) [ 1, __) 3) 0; 4) —2; 5) 0.

lTestedeeva]uare'lpag 182H'I'estu11|1 l.a=2,b=6,c=18saua =18, b =6, c = 2; 2. 93; 3.
(Bn 4+ 2)r —

@3(n+1) — G3n = 1 + [a1 + (3n — 1)r] = 3r, unde r este ratia progresiei date. 4. a; = S; = 3,
St L e B Mhce {470 Bl R = 4, F(8) = B, fz) = = 4% 9. o) =8kl

f([1,00)) = (—o0,a]; a = =2; 11. m = 4 12. f((-00,2]) = {f(z)lz < 2} = [-4,00), f((2,00)) = (0,00):
f(R) = f((—=00,2] U (2,00)) = f((—00,2]) U f((2,00) = (—4,00). 13. Nu, deoarece f(1), de exemplu, nu este
definit. 14. a) £(0) = 2, f(1) = 3; f(2) = 4; f(k) = 2¥, Vk > 3 (inductie); b) k = 3; 15. a) = = 0; b) g(z) = 2z-5;
16. Prin reducere la absurd. Din z; # T2 si f(z1) = f(z2) = V2 € Q!. 17. Prin reducere la absurd; daci ar
fi cel mult doi elevi care isi serbeazid aniversarea intr-o zi, atunci ar fi cel mult 365 x 2 = 730 elevi.
l.mm=-1,a1=3;m2=1,0a=1;3,2,1saul,?23; 4. 3,7, 11; 6. d); 7. Syo =100. 8f(z) =0=>a=1;
9. Segmentul (AB) este inclus in dreapta AB de ecuatie y = az + b; f : (-2,1) —» R, f(z) = —z — 2; 10.
flz) =~z +3;11. (fof)(z)=z+6,daciz € Qgi (fo f)(z) =z, daciz € R—Q; f~}(z) = z — 3, daci
z€Qgi fY(z) =1-2z,daciz € R—-Q; 12. m > -2; f(R) = R; f(R) = (—00,1 —m] U (3,00); m = -2;
13. f7Y(1,2) ={zeRjl < f(z) <2} = (l,g). 14. Din f(1) = a € {0,1,2,3} si f(3) = 3a < 3, deducem

a € {0,1}. 15. monoton, descrescitoare. 16. a) f(1) = 3, f(2) = 5; b) Se adund f(0) = 1, f(1) = f(0) + 2,
ey f(n) = f(n=1)+2; f(n) =2n+1; 17. a) f(z) = 2z + 4, f(z) = —2z — 12; b) Se pune y = 2z + 3 si din
prima inegalitate rezultid f(y) <y — 3, y € R. Notim y = 2z si din a doua inegalitate, avem f(y) > y — 3. Deci,
f(y) = y—3. 18. Cu trei segmente de lungime a, b, c se poate forma un triunghi, daci a < b+c¢, b < a+c¢,
¢ < a+ b. Prin reducere la absurd. Fie 10 < z; <29 < ... < 27 <£100. Cu z1,Z2,Z3 nu se poate forma triunghi.
Deci, 3 > x; + 22 > 10+ 10 = 20. Analog, 4 > 75 + 23 > 10+ 20 = 30,...,T7 > 5 + 76 > 50 4 80 = 150, fals.
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3. Functia de gradul al doilea

1. 1) Nu existd. 2) f(z) = 22% — 3z - 3; 3) f(z) = 16_3.7;2 = gz: & g; 4) f(z) = —z? + 5z;

2. 3) (_OO:O]1 1N [0,00), f /5 Twin = 0, fain = 1; Imf = [1100); 6) (_0013/2]$ F 25 [3/2)00)’ FONG
Tmax = 3/2, famax = 9/4; Imf = (—00,9/4]. 3. 1) z, = T 3=>m=2¢6;2)z, 23=>m226; 3)
2, <83=3m<6;4)2<z, =3m245)2,<1=>3m<L%L6)1<2,<2=2<m<4 4. 1) (-0,0], f N\
[-1,0] C (=00,0) = F([-1,0]) = [£(0), f(-1)] = [-1,0]; A = [-1,2] = [-1,0]U[0, 2] 5i f(A) = F([-1,0])Uf([0,2]),
unde [0,2] C [0, 00), unde f /= f([0,2]) = [£(0), £(2)] = [-1,3] = f(A) = [-1,0]u[-1,3] = [-1,3]; F'({0}) ==
culd = f(z) = 2> -1=0 =z e {1} = F1({0}) = {£1}, F7'({0,1}) = F1({0}) U F~'({1}), unde
Fl 1) =zcul = f(z) = 22 -1 =1= z € {xv2} = f1({0,1}) = {£1,+/2}. 5. m = +2. 6.

—oo,—% , f(z) =z +z —m+1 \,= este la fel pe (—co,—1]; se impune m < 0, z = 51— = -1, f(-1) =
m

3 3
-m+1>m(-1)2-(-1)+1, m= —ge T a) 1) m < ~g 2)m > -7 & f(z) = 222 — 3z + 1. 10. 1)

it 16

f(:]:) =12 -1 2 -1= foin=-1= Imf = [—1’00); 4) f(:l:) = _5(1'"3) + ? < 15_6 = fmax = ?

11. b) 1) y = 22 - 3z; y=12-2-1;3)2% -3z =y; 4) 222 —x = y. 13. b® = —ac, A = 56 > 0 i

p =L (produsul ridicinilor); ac = —b% < 0. 14. Prin reducere la absurd. Presupuem ci A; = a® —4b < 0 si
a

Ao =b2-4a<0=A1+As =ala—4)+b(b—4) >0, fals. 15. m=2,n=—-1.16. faax=f (%) = % 17\ an =

2 [l 2 pedssvidne o
LQ"T—. 18. f(k) = (2008 — k), k = 0, 2008.
19*. f(z) = Z:z:z—:vyz—zs max(f(0), f(1)); ,="dacdz=y=1,z=0;z2=2=1y=0,y=2=1,z=0:20.
f(z) = (22+3z)(22+32+2), z = 22 +3z, g(2) = 2(2+2) = (2+1)2-1 2> -1, 9(z) = -1 & z = -1 & 2?43z = -1

1. a)1)-2)z=0;3) z = %; ) z= g; b) 1) z:=1;2) = g 2. Se rezolvi ecuatia f(z) = 0 si
se calculeazd f(0); 1) Gy N Oz = {(-3,0),(3,0)}, G} NOy = {(0,-9)}; 2) f(z) =0=>z€ =GN0z =0,
G;NOy = {(0,1)}. 3. Pentru f(A) se scrie A ca reuniune daci zv € A si se aplicd f(XUY) = f(X)U f(Y)
plus monotonia lui f pentru calculul lui f(X), f(Y); 1) 2y =0€ A = A = (-3,0)U (0,5); f((-3,0]) = [0,9),
£((0,5]) = (0,25] = f(A) = [0,9) U (0,25] = [0,25]. Pentru determinarea lui f~'(B) ducem dreptele paralele
cu Oz, y = 1, y = 4. Acestea intersecteazd parabola in punctele de abscise obtinute rezolvand ecuatiile z? =1,
72 =4, adici £ = =2,z = =1, z = 1, £ = 2. Se proiecteazd pe Oz arcele de parabold cuprinse intre cele

doui drepte si obtinem = € [-2,-1], z € [1,2]. Deci f~1([1,4]) = [-2,-1JU[1,2]. 5. 1) zy = %— S

numirul maxim de regiuni pe care le determind n taieturi; a, =

yv=1-—Tlr—1=>:z:v+yv=O;2)m(z2+2$+1)—2z—1=0,Vm=>:r:2+2.7:+1=0,2:z:+1=0=>A(—1,1);
m-—1 1 m-—1
— =3=2>m= W c)

2(1/m—1)+3(1—-1/m)—-5=0=>m=—%; 4) Ty =—;—;—1=>m=

-1
3)a)yv<0=>mT<0=>m€(0,1);b) > -1 =m > 0; d)

T <0=>:L‘v<—1. Deci

z+y=0cuz < -1. 6. 1)A =b’-4dac=0,a+b+c=0,c=1;2) f(3) =1, f(4) = 4, 5 —
f(z) = z2—4z+4; 3) f(0) = —1, f(3) = —1 si ecuatia az®+ bz +c—2 = 0 are ridicini dubli & b%-4a(c—2) = 0;

4) f(4) = 5, -% =2 --=35z=-23y=2%-12=-16= (-2,-16) € G; & f(-2) = -16

siz=4=>y=-4= (4,-4) € G; & f(4) = —4. 3. Fie A = {z1,72}, B = {z3,74}. Avem

Ty +T2=6=1+5=2+4. Dacd A= {1,5},atunci B={2,4} = a=50=—(2+4)=—-6,c=2-4=8; dacd
A = {2,4}, atunci B = {1,5} =*>a=8,b=—6,c=5. 4. 1) a)m1=z,zg=z,m=—-1-6;b)a:1=2,:z:2=—1,
m=-3%c)m=3;dm=-2%e)m<-1;f)m=2;2)a) A=0=>m=-1;b)me {-2,1}. 5. 1) S =2(P+1);
1 4 1
D G g S e ke e

5— 5'—
eitie Mot gi se continud ca la 7). 7. 1) Se ridici la pitrat,
5— I 5 - I

+1. 6. 7) Se aduce la acelasi numitor. 8)

723 — 351+ 2= (21 +3) -3z +2 =5 — y;
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plus relatiile lui Vidte; 2) din 1) = (21 —1)2 <4, (z2-1)2 <4 = (-2<z2 -1<2 i s 2<1T-1<2). 8.
2 14 ;
min(z?+z3) = min(m?—6m+1) = —8 pentrum = 3. 9.1) A = 9m?—4m+2=9 (m + 5) +_g_ >0;2)T;+2 <0,
To+2>0= (71 +2)(z2+2) < 0= 1125 +2(z; +22) +4<0=>m € (1,%). 11.1) Diny=2z=>:z:=g
care se inlocuieste in ecuatia in z. [ pag. 209| 5.1) f(z) = (1,22 -4>0;0,z2 -4 =0;-1,22-4<0) = (1, €
(00, -2)U (2,00);0,z = £2; -1,z € (-2,2)). 6.a) f(z) >0,VTERS AL 0& m?>-16<0=>m € [-4,4].
ot i %+% =12-3t+3>0,Vt 8. E(z,y) = (z—y+3)2+5(y—1)2+4>4; ,=“daci z—y+3 =0,
y=1=z = -2y =1, altfel, luati ca funcie de gradul doi in z. 9.1) (z—=1)2+(y+1)2+m—2 > 0 = m > 2; altfel
z2—-2z+y%+dy+m+1 >0, (Vz), (Vy) = Az <0,Vy = y?+4y+m+3>0,Vy=> A, < 0= 4—n;—2 <0=>m>2.
2
a; -T a;
Eofn(sd)

n r
f(z) > 0,Vz = A <0 = ineg. 12. 1) Sumi de pitrate; 2) f(z) = (Za?) z2 -2 (Za,—b,—)a: + be;

2

(L) - () ()

Smin = — 3 2

P
a1z—b; = apz—by = ... = 0. Aplicatii. 1) Se ia functia f(z) = a®—(b+c)a+b*+c?—bccu A, = =3(b—c)? £ 0; 2)
Coeficientul lui 22 este ? —aZ—...—a% > Osidin f (%) < 0 = ecuatia f(z) = 0 are ridécini reale = Ay > 0=
inegalitatea lui Aczél. |pag 212 5. A; > 0= m € (—00,-2]U[2,00); A2 > 0 = m € [-1,1]. 6. a)
f este definitd pe R, dacd numitorul nu se anuleazi pe R = A; < 0= m € (-2,2) = 22 +mz +1 > 0,

z€R fz) >0,VreR=>z2-—mz+m+2>0,VzZe€R = Ay <0 =m € (2-2V3-2+2/3,
m € (-2,-2+2v3). 8. a>+ (1 —z)a+1—z = 0, are ridicini reale daci A, > 0 = = € (00, —3] U [1, ).

9. Valoarea fieciirei functii este > 5. 10. ¢) 1)y=:z:2—2;y+§ >3=>y€(0,1)U(2,00)=>0<22-2<1

10. 1) = Ecuatia are radicini reale distincte = Ay > 0 = 2). 11. 1) fuin =

;i 3) f(z) 2 0 = frin < 0 = inegalitatea C-B-S; avem egalitate daci

2 —
sau z2 — 2 > 2 si se face reuniunea solutiilor; 2) y = = — z2; yy+;y <0=y € (~00,—2)U(0,4). 11.1)
Z—(%ﬁ;Q)m—l<0; —-1<zy;3)m—-1>0,zyv <2;4) m—-1<0,zy <2;5)
(m-1>0,zy <1)sau (m-1< 0; 2 < zy), apoi se face reuniunea solutiilor. 12. a)m -1 > 0, A < 0;

A
13. . 14 Oy i 2 5 ; T ; = .
l<zy <2 1) m > 4a<0 )m >0 4a>03)m<0 4a<04)m<0, 4‘1>0

15. 1) -2 <22 -21 < 3;2)2 < -4+ 5 < 3. |pag. 215| 3. Imf=[#,#§];n=2. 4.
V3 V3
25" 2

m = -1. 5. [-4,0] 6. (—— —). 7. a) 1)05;2—_%:_—1<1¢(053:,(z—1)2>0); b) 2% — 3z = y.

m—-1>0,-1<zy =

g z2+azx+b
2 +1
unde y; + 12 =

S (1-y2?+ar+b-y=0=>A,>0= —4y* +4(1 +b)y+a®>-4b> 0=y € [y1,7],

y
gt ST (AN SN T B IR = 423 1 &
w0 bl DRl N e : pag-5221 - 1) § =3,

P=0=z =01, =3. 2 1)A=——4m+5,S=1,P=m—1;m1=1;m2=Z§isefacetabelulde.
discutie. 3. A = (m —2)? > 0 => ecuatia are ridicini reale, Ym € R; P=m—1;2a) A =0=m = 2; b)
S=0,P<0=>m=0m-1<0)=2>2m=0;¢c)(S>0,P>0=>m>0m—-1>0=m>1;d)
P<O0=m<lieymel. 4 1)y=z-3=>z=y+3=(y+3)2-4(y+3)+m=0=1y>+2y+m—-3=0;
a) Yy, <0=>A=4-m2>20,S=-2<0,P=m-3>0= me€ [3,4. 5. 1) Avem doui cazuri: a)
A<0=>meM;b)A>0,z120<1=>m€ M;; me MyUM,. 6.1) card(4) = 0 dacd (A < 0sau A >0,
z1,%2 < 1) = m € [-2,2); card(A) = 1 dacid (A =0sauz; =z2 > 1sau A >0, z; <1 < z,); card(A) = 2 daci

(A >0,z,79 > 1. 8-1)a) [3,4]; 2) a) (—2,-.‘;). 10. f(0)f(1) <0. 11. A> 0,0 < zy, 7, < 1. 12.m € {0,2}.

o

K\J|
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13. m € {£3}. 14. a =10, b = —15. 6. I 1) (0,-1),(3,2); 2) (2,3); 3) 0; 4) (0,1),(4,5); 5) (3,5);

6) 0; 7.1) (113)7(3’1); 2) (5, —2)1(_2,5); 3) (5a4)s(435); 8.1) (a,—%), a € R; 2) (0,0); 3) (010); 4)

3v2 3V2
(t29) (32-0)

Teste de evaluare. -
1.a) GyNOz = {(1,0), (3,0)}, GNOy = {(0,3)}, V(2, ~1)(minim), x = 2, (~c0, 2], [2,00). Observim

ci g(z) = —f(z), Yo € R, ceea cc inseamnd cd graficul lui g se obtine din graficul lui f prin simetrizarea in
raport cu axa Oz; b) Al doilea punct de intersectie va fi simetricul lui A fatd de z = 1, axa de simetrie a celor
doui parabole. Deci, B(—1,4); 2. a) Tmin = 2 §i fuin = f(2) = =1. m = —1; b) n = 2; 3. a) Se ordoneazi
dupi puterile descrescitoare ale lui z, A, < 0= -2 -6y+4-m<0,Vy e R = A, <0=m > 13; b)
Domeniul lui fp, este R, deci 22 +mz +1# 0, Vz € R & A < 0. De aici, 22 +ma+1 > 0, Vz € R. Se
impune (m — 1)z +2ma+m+1 > 0,Vz € R. Trcbuieca A; <0sim—-2>0;,me B;c)y € [—3,%],
2
fn]in 2= —31 fma.x = %; 4. 11) A> 0! 7nf(1) 2> 07 mf(O) 2> 01 _% = m—2;n"il' € (011)’ m 7é 0; m e {1,2]; b)
z1f(T2 — m) + za f(T) — M) = T122(T1 + T2) — 2MT T2 + (M — 4) (71 + T2) = —4m(m — 4) > 0; [0,4]; a). 5. a)
Sistem simetric; (1,2), (2,1), (—1,—2), (—2, —1); b) Daci sistemul are solutia (z,y, =), atunci arc si solutia (z, y, z).
Deci 2 = y. Avem sistemul 2 —y = a, 32° +6zy = 3a—4; a € {1, —4}. 1. a) GyNOz = {1,0),(3,0)},
GyNOy = {(0,3)},z = 2,(—00,2] U [2,00). Cum g(—z) = f(z), deducem ci graficele celor doud functii sunt
simetrice in raport cu Oy; b) Punctele A, A’ fiind simetrice in raport cu z = 2, atunci m = —2; 2. a) m = 4; b)
n = 2; c) Regiunea delimitatd se poate acoperi cu patratul de laturi 4, de arie 16. Deci, S < 16. Pe de alti parte,

se duc paralele la Oy prin (1,0), (2,0), (3,0), (4,0) care taic arcul de parabold. Se unesc succesiv aceste puncte.
4

Se formeazi doud triunghiuri §i doud trapeze congruente. Deci S > 2 g + -3;— = 10; 3. a) (1,-2), (2,-1);

b) f(1)=-2, f2)=-1=a=2b=-5c)y=|z] 20, f(y) 20, Vy = 0; b); 4. a), d); b), c); c), a); 5. a)

a € {1,3}; a = 1 sistemul are solutia (1,1), care sunt coordonatele punctului de tangentd ale dreptei la parabold;

b) (—%,oo). u



