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capitoly|

Inegalitati cu medianele
triunghiului (m,,m,,m_)

,JIncearcd sa trdiesti in asa fel incdt si nu
prea te faci remarcat acolo unde esti, insd
sd ti se simtd lipsa imediat ce dispari de
acolo.”

Victor Hugo

§ 1.1. Identitati remarcabile cu laturile triunghiului

1. IGzzé(p2+5r2—16Rr). 2. IH?> =4R* +4Rr +3r* - p*.
a+b +c’

3. OGZ:RZ—T. 4. OH* =9R* +8Rr +2r* - 2p°.

5.2 a=2p. 6. > a’=2(p*—r* —4Rr).

7. Zcf :2p(p2 -3 —6Rr). 8. abc =4Rrp.

9. > a*=2[p" =p*(6r’ + 8Rr) + (4R + r)’].

10. Y a*=2p>=20p* (Rr+r7)+10p(8R*r* + 6Rr" +71*).
11X a®=p*=3p* (4Rr=r*)+3p°r* + 1" (4R +7) .

12. Y be=p* +r> +4Rr.

13. Y 0% = p* + p*(2r* - 8Rr) + (4R + ).

14. Zlf P=p°-p' (12Rr—3r2)+3p2r4 +r(4R+71) .

15. 2Zbc—2a2 =4r(4R-r).
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2(p>—r*—Rr 24,2
16.251:(120 2 ) byl Spier AR
b+c p +r +2Rr b+c 2p(p2+r2+2Rr)
18 Zb+c=p2+r2—2Rr 19 zl=p2+r2+4Rr
’ a 2Rr ’ Bl 4Rrp
20 Z,‘(b+c)2 PP+ +10Rr )1 Z,‘(b+c)2 _2p(R+2r)
' bc 2Rr ' " “~b+c-a r '
nyl_ 1
bc 2Rr
Y _2p*(4Rr =1 )+ (4R +7)
a 16R 7 p
24. H(p—a)zrzp. 25. H(b+c)=2p(p2+r2+2Rr).
26. H(b+c—a):8r2p. 27. Z:a(b—c)2 =2p(p2+r2—14Rr).
28. > a(p—a)=2r(4R + ). 29. > a(p—a)’ =2rp(2R —7).

30. D a(p—a)’ =4Rp” = 2/°(4R + r)’.

31. > a(p—a)* =2mp[2p’R — r(24R* +2Rr — ).

32. Zcf(p—a)=p2<4Rr+6r2)—2r2(4R+r)2.

33. > a(p-b)(p—c)=2rp2R —r).

34. Zaz(p—a)=4rp(R+r).

3 .Zaz(p—b)(p—c):4rp2(R—r).

36. Zbc(a—b)(a—c)=p4 +p° (2r2 —16Rr)+r2 (4R+r)2.
37. Y. a(p=b)X(p—c)=2pr| P’ QR-3r)+r (4R +r) .

38. D be(p=b)(p—c)=r[p’ + (4R + r)’].

39. Zbc(p—a)(a+b)(a+c)=p5+p3<2r2—4Rr)+pr3(4R+r).
40. Z:(p—a)2 =pz—2r2 — 8Rr. 41. Z:(p—a)3 :p(p2 —12Rr).
42. Z(p—b)(p—c)zr(4R+r). 43, Z(p—a)zp.
44, Z:az(p—a)2 =2r2[(4R+r)—p2].

45. Z(p -bY(p-c) = rz[(4R +r) —2p2].

46. > a’(p—bY’(p—c)’ =2’ p’BR* +r* - p).

47. > a’(a—b)a—c)=16r"p(4R* +5Rr+r’ — p*).

\S]

W B

~
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Inegalitati cu inaltimile
triunghiului (h,, h,, h_)

c

,,Problema cea mai mare e ca prostii sunt
absolut siguri de teoria lor, iar desteptii
sunt mereu nesiguri de ei.”

Bertrand Russel
§ 2.1. Identitati remarcabile cu inaltimi
2 2 2
L b +h+h, =2 AR 2 b+ =2
2R
2_2
3 hhh =2 E
4 h2+h2+h2=p4+2r2p2+r2(4R+r)2
] b c 4R2 :
2 2 2
p (p +r +2Rr)
5. H(h,,+hc): e :
1 1
6. Y ah’ = +7° +4Rr 7. ) —=—.
Yk ==’ )- 2=
1 p —r2—4Rr 1 1 p*+r*+4Rr
8. ) =" 9 52 =5
h; 2rip r h; 2r°p
10 Zl_p2_3r2_6Rr 11 i_zi_3(p2+r2+2Rr)
' i 4p*r’ ' e I 4p*r’
) Z 1 p4+2p2(8Rr+r2)+r2(4R+r)2 1
. = <
h, +h, 4rp® (p2 +7r° + 2Rr) 2r
13 z p +7° +4Rr 14 Z ha _pz+(4R+r)2
hh, artp Cep- 2Rp
2 2
s Z p a) _p’+r’—8Rr 6. Z )(p—c) _AR+T

4? ’ h, 2p
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17. Z = c)_sz' 18. Z%:z&w)sq
9.y (h“_”)z _p 41’ —6Rr

(p-b)(p—c) 4R?
. Z(h” —r) +hyh, _ p*+p7(2r° —20Rr)+ 208R*r* + 28Ry’ +7* |

(p—b)(p—c) 16R*r*
> i :p4—2p2(16R2—r2)+(4R+r)4.

(p-a) 4R’p’
2.y +h) _p+r+10Rr

hyh, 2Rr
rp’ (p2+r2+10Rr)

23. 3 h,(h,+h,) = e

2 2 _
4. Zhh+hc:p +r 2Rr‘
h 2Rr
2 2
’s. Z hyh, _ Sp +r-+4Rr 9r
h,+h, p+r +2Rr T2

262 a R5p +7° +4Rr>\/—
h,+h p p>+r’+2Rr

a

2 2
2734 g LR g
h,+h, p +r’+2Rr
%Y ho P +2p (8Rrws? )+ (4R+r)
" “bhtc 4Rp(p2+r2+2Rr)
h, +h 2p ntr. p
29. ) &F—S=—-. 30. Y e 2
z a R z a r
hh 3
3. 2 TP a _3R
a R hh,  rp
hh — p*+r’+4Rr a 2R
33. be — . 34. ==
Z a’ 4R? Z:hh r
2 2
35, Zhbhc _P 3. S be _p AT HARE
ah, R aha 2rp
37. 7P 38 Y o3
bc R bc 2R
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