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EE?%% T1,72,T3 t?é

(3) 01702703 @%E%#Fh\ '5
TEIEIFEAZELS
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H Ny
WA NS e
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NE
)
MERDOBREZEL
. (N+DMN-Dr
“(M+1)(MN-N-M-1)
r2: M+ D)(MN=Dyr
"(N+1)(MN-N-M-1)

r3- M+ DN+ DMN=N=M=1)r
’ 4(MN-1)

E%mit1= \/S_,t2= ‘/g,t1= \/g,

sol3:[[M=(2t2t3—r)/r,N=(2t1t3-r)/r]]

w eq5:t1(2t1%t22t32-2rt1t2t32-2rt1t22t3 - 2rt12t2t3 +r2t2t3+

2 2 2_ 2, (_ 2y_¢12
i so|5:[r=—(t1t2t3 137 +12°+t1°—t1t2t3° + (- (t1t2°)-t1°t2)t3

® (t2+t1)t3+t1t2
123 /132 +122 +112 4112132+ (1112° +11%t2)t3
= = solir=
m 0'72’n 045 (t2+t1)t3+t1t2

[ t1e2t3( 13241224112 +13+12+t1)
’ t2t3+t1t3+t1t2
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t1t2t3(1/t32+ 122 4112+ 13412 +11)
t2t3+t1t3+t1t2

B[R] = = T[] 2/2
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t1t2t3(/t32+ 1224+ t1%2 +t3+12+t1)
t2t3+t1t3+t1t2

e ADANEELRGHE

(N+1)(MN-1)r
"M+1)(MN-N—-M-1)
~ (M+1)(MN-1)r
"(N+1)(MN-N-M-1)
(M+1)(N+1)(MN-N—-M-1)r
i 4(MN-1)
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e The Mathematical Visitor pp.190-191

IIL—8olution by E. B. Serrz, Member of the London Mathematical Society, Professor of Mathematics at the North
Missouri State Normal School, Kirksville, Missouri,

Let ABC be the triangle, M, N, P the centers of the cir-
cles, D, E, F, G, H, K the points of tangency.

Let MD =z, NF =y, PH =z, and r = the radius of
the inscribed circle of the triangle. Then AD = AE =
zcotjA, BF = BG =ycot}B, CH = CK = zcot}C,

DF =32/(ay), EK=2/(z), GH=2/(y),
and we have the equations,
zcotdA + 2v/(zy) + yeotdB=c......... (1),
zcothA 4 2y/(az) +zeotfC =b ........ (2),
yeotdB 42/ (y2) 4 zeotjC =a........ (3).
By Trigonometry we have

sinjBcos{B _ sinjCcos}C
By e =

sinjAcosjA _ sinjCcos{C
c ' a - c

and from these two equations we can deduce the following :
b(cot }A —tan}B) = c(cot}A —tan}C).....(6), a(cot§B—tan}A) = ¢(cot§B—tan}0).....(7).
Dividing (1) by (2) and (3) respectively, and clearing of fractions, we have
blzcot}A +2v/(zy)+ycot§B] = c[zcot }A 42/ (22z) +-2cot§C].......unnnnte (8),
a[z oot A +2v/(zy) +ycot}B] = c[ycot}B+2¢/(y2)+2zcot}C]....cooenn e (9).
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Subtracting z times (6) from (8), and y times (7) from (9), we have

blztan}B4-2y/(zy) +ycot§ B] = c[ztan {C+ 2/ (2z) 4zcot§C) .............. (10),
a[zcot §A 4-2v/(zy)+ytan §A] = c[ytan §C+ 2/ (y2)+zcot§C).............. (11).
Mul.iplying (10) by (4), and (11) by (5), and extracting the square root, we huve
Vzsin §B+y/ycoeiB = y/zsinjC+v/20084C.........ccinnnn s (13),
VzcosjA +VysinjA = yysin§C+y/ecos§C....................... (18).

Subtracting (13) from (12), we find
vy _ sin{C+cosjA—sinyB co8}C+-cos}(2B+4-C) _ cosjBeosi(x—A) _ 14-taniA

Vz = sinjC—sinjA+cos4B — cos}C+cos}(3A+C) — cosjAcos}(x—B) — 14taniB -(4).
vz _ 14tanjA
Similarly we find Vz = 1itn JO e _(15).
Substituting the value of vy from (14) in '(l). we have
1+4tan}A 14-taniA _
[ooqA +a(;F T iansp) +ootiB(i T on iB).]z =
1— qu g(1+taniA 1—unqn 1+h.n}A
or [ gania T Nixtanis) T (Guangs 1-+Zmun) ]’ =
whenee 2ctan jA tan 3 B(1 4 tan 1 B)
= (T+tau}A)(taniA + tan {B)(I —tanjA tan}B)(1+tan}(A +B)]’
ceinjAsinB(1+-taniB) o r(1+tan {B)
= sinj(A+B)(1+tan}A)[1+-tanj(x—O)1' ~ (1+"m%A)[l+'Ani('—C)]
= ir(1+tan3B)(1+tani0)
T14taniA
Substituting the value of z in (14) and (15), we find
i'(1+tmiA)(1+hni0) and g o dr(1+1a03A)1 +taniE)
14taniB “1+taniC

An excellent solution was rnrnhhed by William Hoover, and a very brief one by Professor Casey. We hope to publish
other solutious in a future N

This celebrated problem hn 8 history, and is known to mathematicians as ‘‘Malfatti’s Problem."

0911-20/22

SEIEIRE



0911-20/22

Seitz(1881) D& Hj‘tl

Subtracting z times (6) from (8), and y times (7) from (9), we have

blztan}B4-2y/(zy) +ycot§ B] = c[ztan {C+ 2/ (2z) 4zcot§C) .............. (10),
a[zcot §A 4-2v/(zy)+ytan §A] = c[ytan §C+ 2/ (y2)+zcot§C).............. (11).
Mul.iplying (10) by (4), and (11) by (5), and extracting the square root, we huve
Vzsin §B+y/ycoeiB = y/zsinjC+v/20084C.........ccinnnn s (13),
VzcosjA +VysinjA = yysin§C+y/ecos§C....................... (18).

Subtracting (13) from (12), we find

vy slniC+LosiA—~sln‘B co8}C+-cos}(2B+4-C) _ cosjBeosi(x—A) _ 14-taniA n
Vz~ sinjC—sinjAfcos4B ~ cos}C+cos}(3A+C)~ cosjAcosj(x—B) ~ 1+4taniB ™ - (14
14-tan}A

~ (I+tau}A)(tan}A + tan3B)(I—tan}A tan}B)(1+tan}(A + B))’

- coinjAsin§B(1+tanyB) = r(l+taniB)
= sinj(A+B)(1+tan}A)[14tanj(x—C)]' ~ (I+tan}A)[1+taaj(x—C))’

_ ir(1+taniB)(1+tan}0)
"14taniA

the value of z in (14) and (15), we find

ir(l+taniA)1+taniC) . jr(1+tanjA)1+-taniE)
y= 14taniB _ “1+4taniC
An excellent solution was furnished by William Hoover, and a very brief one by Professor Casey. We hope to publish [>| |>|| 3/3

other solutious in a future No.
This celebrated problem has a history, and is known to mathematicians as ‘‘Malfatti’s Problem."
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Seitz DT\ & DFE—1% 1. (N+DMN-Dr

“(M+1)(MN-N-M-1)

o L =tan(A/4) &<
_ __ 1—tan(B/44C/4)
L = tan(7‘r/4 — B/4 - 0/4) ~ 1+tan(B/4+C/4)

M4+N
195N _ 1-MN-M-N

= MIN — 71_
1+ LEN 1-MN+M+N

B 1-MN—M—N __ 1-MN
1+ L =14 {=3/NeN = 21N+ N
1+L 1-MN
2 = 1-MN+M+N
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~ (N+1)(MN-=Dr
"(M+1)(MN-N-M-1)

o L =tan(A/4) &<
_ __ 1—tan(B/44C/4)
L = tan(7‘r/4 — B/4 - 0/4) ~ 1+tan(B/4+C/4)

M4+N
195N _ 1-MN-M-N

= MIN — 71_
1+ MEN 1-MN+M+N

. 1-MN—-M-N __ 1-MN
L+ L =14 =NiaaN = 2T 0NN
1+L 1-MN
2 — 1-MN+M+N
s1=7r — __(NIDMN-1) _ _ (A{N)(fD)
v T (MA)MN-N-M-1) ~  2(1+M)

[efte] 2 ] > [o]ot] 274
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 (N+1)(MN-Dyr
“(M+1)(MN-N—M—1)

o L =tan(A/4) &<
_ __ 1—tan(B/44C/4)
L = tan(7‘r/4 — B/4 - 0/4) ~ 1+tan(B/4+C/4)

M+N
_ 1_1—1—{_/[N _ 1-MN—M-N

— M+N — 71_
1+ N = I-MN+M+N

_ 1-MN—M-N __ 1-MN
1 + L=1 + 1-MN+M+N 21—M]\7—|—M-i—]\7
1+L __ 1-MN
2 =~ 1-MN+M+N
sl 7l _  (NeDMN-1)  _ (14N)(1+D)
— % = (M+1)(MN—-N—-M-1) _ _2(1+M)
o L7cH>T
s] = (14+tan C/4)(1+tan A/4)
T 2(14+tan B/4)

[efte] 2 ] > [o]ot] o/4
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o L =tan(A/4) & &K

0911-21/22

 (N+1)(MN-Dyr
“(M+1)(MN-N—M—1)

1—tan(B/44C/4)

L = tan(7‘r/4 — B/4 - 0/4) — 1+tan(B/4+C/4)

1— M+N

“1i—MmMN _ 1-MN—M-N

T 14+ MEN T 1 _MN+M+N

1-MN

_ 1-MN—-M-N __
1+L=1+ 1-MN+M+N —

2 1-MN
1-MN+M+N

1+L 1-MN
2 7 1-MN+M+N
s1— 7l (NHDMN-1)  _ (14N)(A+L)
= 7 T (MIDMN-N—M-1) — ~ 2(1+M)
RS
o LEen=T _ ir(l+tanA)1 4 tan0)
1 — (+tanC/4)(1+tan A/4) y= 14taniB
s = 2(1+tan B/4)

(i) = ] > [o]otr] a4




0911-22/22
+=A

iAo
o HMEFIAFICHITZFEHIREEY —IL & L TOEEN
- mnr ;EEHNIBIZ. ABOFHRE (RE) HMao7:
FESERIEREZ = ZERMICGIFATE %
- IERHD THEEEE) OFRDZIEL. TFHE&SHFREE
DERZEMITT:

(e[te] < [ > [o]ot] 22




0911-22/22
+=A

iAo
o MEFHTICH TS FEHRIRIEY —IL & L TOREEN

- mnr /f(\:.&_tk}g‘is AFEE@%EE'I'E ('5 75"‘@97:_
FEERRZZRHRNICFIEATE %

- MERHD THHEHZEZ ORD%IEL. I/BHEHKIFH)
DEERZ=EFIT7:

o MEHBAOH LW TO—F
- BERBEMAOUVSHINELLTH, EEISIELLIL
X TETNISERICENETE S
- FENBSERZ MREE 58T, NEADERK
BT SICEES

([te] < [ > [ot]ot] 22




0911-22/22
+zo
iha afd

o SEDFE
cADBDEBEARY, KDEMLGBEIERMBEANTIGT 7
S D mnr ;EZDILE E Tk

- PIFEDNERICHEZIKREZITZAS1HDIY=aT )
EIS—F v IKEEDE R



