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0 Preface

1916-1995

Hüseyin Demir was a prolific problem composer who composed more
than one hundred problems in his lifetime. He almost exclusively pub-
lished in American Mathematical Monthly and inMathematics Magazine.

His first publication appeared in 1943 in American Mathematical Monthly
as “Advanced Problem 4102”.

His last publication was in 1993 in Mathematics Magazine as the “So-
lution by the proposer” to his “Proposal 1405” which had appeared the
year before.

I have used JSTOR’s search engine to find publications of Hüseyin Demir
in American Mathematical Monthly and Mathematics Magazine. Here I
not only collected problems proposed by Demir but also the solutions
supplied to his problems. In addition to these I also collected published
solutions contributed by Demir to other composers’s problems.

Hüseyin Demir was an alumnus of Darüşşafaka High School.

Darüşşafaka Cemiyeti was established in 1863 by five young Ottoman
gentlemen whose ages were 38, 35, 31, 27 and 24. Sultan Abdülaziz who
gave his consent for this establishment was also only 33 years old at the
time.

Darüşşafaka is the first non-governmental educational organization in
Turkish history. During the last decades of the Empire most muslim
Ottoman men who were recruited for the army were lost as the result of
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long and frequent battles. Thus most families were losing their fathers
and their children were then forced to leave their education and start
working at Kapalıçarşı.

On the other hand non-muslim Ottoman children did not suffer from this
mishap. Hence the motto of Darüşşafaka Cemiyeti, at that time was and
still today is “Equal opportunity in education”. Children who have lost
one of their parents and are financially not able to pursue a proper ed-
ucation are accepted to Darüşşafaka after a competitive entrance exam.
Darüşşafaka is a boarding high school and all the daily and educational
expenses of students are provided by Darüşşafaka Cemiyeti which is sup-
ported to this day by donations. Today Darüşşafaka is recognized as one
of the best educational establishments of Turkey.

Salih Zeki, another of our famous mathematicians, was an 1882 alumnus
of Darüşşafaka. Hüseyin Demir is 1935 alumnus and according to his
telling he read books of Salih Zeki when he was in school. While he was
a middle school student at Darüşşafaka he came up with a novel proof
of Pythagoras theorem, which is in the genre of “proof without words”
and I am reproducing it here.

I found it my responsibility to my school to compile this collection of
Hüseyin Demir’s problems. To continue the tradition under which we
grew, this collection is meant to be used freely for educational purposes.

Ali Sinan Sertöz
1973 alumnus of Darüşşafaka
sertoz@bilkent.edu.tr
December 2021 Ankara



1 Advanced Problems for MONTHLY

List of Advanced Problems:

[1] Advanced Problem 4102, American Mathematical Monthly, 50, (1943), 638.

[2] Advanced Problem 4125, American Mathematical Monthly, 51, (1944), 252.

[3] Advanced Problem 4134, American Mathematical Monthly, 51, (1944), 475.

[4] Advanced Problem 4193, American Mathematical Monthly, 53, (1946), 160.

[5] Advanced Problem 4215, American Mathematical Monthly, 53, (1946), 470.

[6] Advanced Problem 4679, American Mathematical Monthly, 63, (1956), 191.

[7] Advanced Problem 4695, American Mathematical Monthly, 63, (1956), 426.

[8] Advanced Problem 4710, American Mathematical Monthly, 63, (1956), 669.

[9] Advanced Problem 4735, American Mathematical Monthly, 64, (1957), 277.

[10] Advanced Problem 4818, American Mathematical Monthly, 65, (1958), 779.

Advanced Problem 4102, American Mathematical Monthly , 50, (1943), 638.
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Advanced Problem 4125, American Mathematical Monthly , 51, (1944), 252.

Advanced Problem 4134, American Mathematical Monthly , 51, (1944), 475.

Advanced Problem 4193, American Mathematical Monthly , 53, (1946), 160.
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Advanced Problem 4215, American Mathematical Monthly , 53, (1946), 470.

Advanced Problem 4679, American Mathematical Monthly , 63, (1956), 191.

Advanced Problem 4695, American Mathematical Monthly , 63, (1956), 426.

Advanced Problem 4710, American Mathematical Monthly , 63, (1956), 669.
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Advanced Problem 4735, American Mathematical Monthly , 64, (1957), 277.

Advanced Problem 4818, American Mathematical Monthly , 65, (1958), 779.



2 Solutions of Advanced Problem for MONTHLY

Solution to Problem 4102:
American Mathematical Monthly, 52, (1945), 103-104.
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Solution to Problem 4125:
American Mathematical Monthly, 52, (1945), 523.
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Solution to Problem 4134:
American Mathematical Monthly, 52, (1945), 587.
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Solution to Problem 4193:
American Mathematical Monthly, 54, (1947), 349.
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Solution to Problem 4215:
American Mathematical Monthly, 55, (1948), 34.
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Solution to Problem 4679:
American Mathematical Monthly, 63, (1956), 191.

Solution to Problem 4695:
American Mathematical Monthly, 64, (1957), 437.
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Solution to Problem 4710:
American Mathematical Monthly, 64, (1957), 601.
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Solution to Problem 4735:
American Mathematical Monthly, 65, (1958), 128.

Solution to Problem 4818:
American Mathematical Monthly, 66, (1959), 732.
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3 Elementary Problems for MONTHLY

List of Elementary Problems:

[1] Elementary Problem 1134, American Mathematical Monthly, 61, (1954), 568.

[2] Elementary Problem 1160, American Mathematical Monthly, 62, (1955), 182.

[3] Elementary Problem 1197, American Mathematical Monthly, 63, (1956), 39.

[4] Elementary Problem 1209, American Mathematical Monthly, 63, (1956), 186.

[5] Elementary Problem 1217, American Mathematical Monthly, 63, (1956), 342.

[6] Elementary Problem 1778, American Mathematical Monthly, 72, (1965), 420.

[7] Elementary Problem 1779, American Mathematical Monthly, 72, (1965), 420.

[8] Elementary Problem 1877, American Mathematical Monthly, 73, (1966), 410.

[9] Elementary Problem 1878, American Mathematical Monthly, 73, (1966), 410.

[10] Elementary Problem 2100, American Mathematical Monthly, 75, (1968), 670.

[11] Elementary Problem 2101, American Mathematical Monthly, 75, (1968), 670.

[12] Elementary Problem 2109, American Mathematical Monthly, 75, (1968), 780.

[13] Elementary Problem 2110, American Mathematical Monthly, 75, (1968), 780.

[14] Elementary Problem 2124, American Mathematical Monthly, 75, (1968), 899.

[15] Elementary Problem 2160, American Mathematical Monthly, 76, (1969), 300.

[16] Elementary Problem 2213, American Mathematical Monthly, 77, (1970), 79.

[17] Elementary Problem 2311, American Mathematical Monthly, 78, (1971), 793.

[18] Elementary Problem 2312, American Mathematical Monthly, 78, (1971), 793.

[19] Elementary Problem 2363, American Mathematical Monthly, 79, (1972), 662.

[20] Elementary Problem 2462, American Mathematical Monthly, 81, (1974), 281.

[21] Elementary Problem 2625, American Mathematical Monthly, 83, (1976), 812.

[22] Elementary Problem 3135, American Mathematical Monthly, 93, (1986), 215.

[23] Elementary Problem 3164, American Mathematical Monthly, 93, (1986), 566.

[24] Elementary Problem 3422, American Mathematical Monthly, 98, (1991), 158.

[25] Elementary Problem 3469, American Mathematical Monthly, 98, (1991), 955.

Elementary Problem 1134, American Mathematical Monthly , 61, (1954), 568.
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Elementary Problem 1160, American Mathematical Monthly , 62, (1955), 182.

Elementary Problem 1197, American Mathematical Monthly , 63, (1956), 39.

Elementary Problem 1209, American Mathematical Monthly , 63, (1956), 186.

Elementary Problem 1217, American Mathematical Monthly , 63, (1956), 342.



3. ELEMENTARY PROBLEMS FOR MONTHLY 19

Elementary Problem 1778, American Mathematical Monthly , 72, (1965), 420.

Elementary Problem 1779, American Mathematical Monthly , 72, (1965), 420.

Elementary Problem 1877, American Mathematical Monthly , 73, (1966), 410.

Elementary Problem 1878, American Mathematical Monthly , 73, (1966), 410.
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Elementary Problem 2100, American Mathematical Monthly , 75, (1968), 670.

Elementary Problem 2101, American Mathematical Monthly , 75, (1968), 670.

Elementary Problem 2109, American Mathematical Monthly , 75, (1968), 780.

Elementary Problem 2110, American Mathematical Monthly , 75, (1968), 780.
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Elementary Problem 2124, American Mathematical Monthly , 75, (1968), 899.

Elementary Problem 2160, American Mathematical Monthly , 76, (1969), 300.

Elementary Problem 2213, American Mathematical Monthly , 77, (1970), 79.

Elementary Problem 2311, American Mathematical Monthly , 78, (1971), 793.
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Elementary Problem 2312, American Mathematical Monthly , 78, (1971), 793.

Elementary Problem 2363, American Mathematical Monthly , 79, (1972), 662.

Elementary Problem 2462, American Mathematical Monthly , 81, (1974), 281.

Elementary Problem 2625, American Mathematical Monthly , 83, (1976), 812.
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Elementary Problem 3135, American Mathematical Monthly , 93, (1986), 215.

Elementary Problem 3164, American Mathematical Monthly , 93, (1986), 566.

Elementary Problem 3422, American Mathematical Monthly , 98, (1991), 158.

Elementary Problem 3469, American Mathematical Monthly , 98, (1991), 955.





4 Solutions of Elementary Problem for MONTHLY

Solution to Problem 1134:
American Mathematical Monthly, 62, (1955), 257.
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Solution to Problem 1160:
American Mathematical Monthly, 62, (1955), 658.
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Solution to Problem 1197:
American Mathematical Monthly, 63, (1956), 493.
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Solution to Problem 1209:
American Mathematical Monthly, 63, (1956), 186.
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Solution to Problem 1217:
American Mathematical Monthly, 64, (1957), 45.
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Solution to Problem 1778:
American Mathematical Monthly, 73, (1966), 667.
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Solution to Problem 1779:
American Mathematical Monthly, 73, (1966), 668.
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Solution to Problem 1877:
American Mathematical Monthly, 74, (1967), 869.
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Solution to Problem 1878:
American Mathematical Monthly, 74, (1967), 869.
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Solution to Problem 2100:
American Mathematical Monthly, 76, (1969), 563.
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Solution to Problem 2101:
American Mathematical Monthly, 76, (1969), 564.
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Solution to Problem 2109:
American Mathematical Monthly, 76, (1969), 698.
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Solution to Problem 2110:
American Mathematical Monthly, 76, (1969), 698.
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Solution to Problem 2124:
American Mathematical Monthly, 76, (1969), 938.
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Solution to Problem 2160:
American Mathematical Monthly, 76, (1969), 1146.
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Solution to Problem 2213:
American Mathematical Monthly, 77, (1970), 1109.
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Solution to Problem 2311:
American Mathematical Monthly, 79, (1972), 777.
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Solution to Problem 2312:
American Mathematical Monthly, 79, (1972), 778.
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Solution to Problem 2363:
American Mathematical Monthly, 80, (1973), 694.

Solution to Problem 2462:
American Mathematical Monthly, 92, (1985), 360.
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THE EXTENDED ERDOS-MORDELL INEQUALITY 

CLAYTON W. DODGE 

Ten years ago The American Mathematical Monthly published the following Prob

lem E 2462 [81 (i97n) 281]s which is an extension of the earlier Problem 3740 

proposed by Paul Erdos [>2 (1935) 396] and first solved by L.J. Mordell [44 (1937) 

252-254]: 
!fE 2462. Proposed by Huseyin Demirs Middle East Technical University 5 Ankara^ 

Turkey. 

Let P be a point interior to the triangle AiA2A3, Denote by R. the distance 

from P to the vertex A., and denote by r. the distance from P to the side a. oppo-
^ ^ i 

s i te to A, , The Erdos-Mordell i nequa l i t y asserts that 

R\ + R2 + R3 ^ 2 ( r i + r 2 + 2*3). 

Prove that the above inequa l i t y holds fo r eyery point P in the plane of AiA2A3 when 

we make the i n t e rp re ta t i on R. z o always and r. is pos i t i ve or negative depending 

on whether P and A. are on the same side of a . or on opposite s ides . " 

I t was my pleasure in 1974 to referee the solut ions to th i s problem. Curiously9 

each of the solvers s tar ted wi th the so lu t ion to the o r ig ina l Erdbs inequa l i t y given 

by Kazarinoff i"i] and modif ied i t f o r the case where v\9 r 2 , or r3 is negat ive. 

Each made the same e r r o r , i n va l i da t i ng the proof. Cur iously, Kazarinoff s tated that 

his proof "holds even i f P l i e s outside the t r i a n g l e , provided i t remains inside the 

c i r cumc i r c le " , but the Elementary Problem Department ed i tors could not see tha t such 

an extension of the proof was possible wi thout committing the same e r ro r the other 

solvers had made. We ou t l i ne Kazar inof f 's proof and describe the e r ro r . Since we 

shall re l y heavi ly on th i s proof , our ou t l i ne is qui te complete. I t is i n t e res t i ng 

to note t h a t , i f Kazar inoff ss statement could have been v e r i f i e d then, a proof would 

have been published in 1975. 

In Demir's no ta t ion* Kazarinoff l e t P l i e w i th in angle Ai and then he re f l ec ted 

t r i ang le AiA2A3 in the b isec tor AiT of angle Ai in to t r i ang le A2A2A3s as shown in 

Figure i . Noting tha t the b isector of angle Ai also bisects the angle between the 

a l t i t ude AjD and the circumradius OAi, he used a theorem of Pappus which states tha t 

the area of the paral le logram whose adjacent sides are AiA2' and AiP plus the area of 

the paral lelogram whose adjacent sides are AiP and A1A3 is equal to the area of the 

paral lelogram erected on A2A3 whose sides emanating from A2 and A3 are equal , as 

vectors, to A^P. Since A ^ = RX S Kazarinoff obtained the f i r s t o f equa l i t i es ( i ) f 

and the other two are obtained in the same way when P l i e s w i th in angles A2 and A3 : 
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Figure 1 
Figure 2 

laiEi COS (OA^) = a2r3 + a 3 r 2 

\a2R2
 c o s (0A2P) = a$ri + a\r^ 

\cz3P3 COS (OA3P) = a\r2 + CL2r\. 

From this follows9 when P is an in t e r io r point of the tr iangle^ 

[f?! + F2 + #3 ^ i?i COS (OAjP) + i?2 COS (0A2P) + #3 COS (0A3P) 

fa3,al\„ . tal,a2\ 
a3 a2 l aj a 3 ' 2 #2 al 3 

2(ri + 2*2 +2*3) 

(1) 

(2) 

because x f i/x > 2 when x > 0. 
Equations ( l ) hold for all locations of P9 provided Demir's sign convention is 

observed* Then also the f i r s t two l ines of (2) hold. We shall make use of this in 

our proofs l a t e r in this paper, so a proof is presented. 

Let P l i e outside angle Ai and outside angle A2 but inside angle A3 and inside 

the circumcircle of t r iangle A1A2A3 , as shown in Figure 2, Using the notation of 

Figure i s we see that the parallelogram on side Â Â  now is the difference between 

those on sides AiA£ and AiA3'. Accordingly, 
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a\R\ cos (OAjP) = -^2^3 + a^T2 , 

where we take the r. all nonnegative; similarly^ 

0.282 cos (0A2P) = a^v\ - ai^3, 

and we have as before 
a3i?3 cos (OA3P) = a\T2 + ^2^1, 

since P lies within angle As* Thus equations (l) are true for this case if we 
observe Demir's sign convention. That they also hold in other cases is not needed 
here. Since the cosines of the angles 0A*P are all s t i l l positive because P lies 
inside the circuincircle, the f i rs t two lines of (2) both s t i l l hold. Only the third 
line of (2) is in doubt. In fact, Kazarinoff's argument fails at this point9 as 
explained in the next paragraph. 

The error in the submitted solutions to Problem E 2M-62 occurred when one of the 
r.9 say r 3 , is negative. Then we s t i l l have 

a\ a2 
— + — > 2 9 
a2 ax 

buts since r3 < o9 the inequality reverses to give 

rendering the argument inconclusive. The editors could find no simple remedy for 
this flaw since the extended theorem requires that either one or two of the distances 
v. be negative. We wrote to those who had submitted solutions, and Leon Bankoff 
and I corresponded for perhaps a year in attempting to put together a satisfactory 
proof. Over the next nine years I returned to the problem from time to time, fas
cinated by its challenge. 

Two cases were disposed of almost immediately. 
Case 1. Point P lies inside the angle vertical to a vertex angle. 
For example9 let P lie inside the angle vertical to Ai, as shown in Figure 3. 

Then r2
 a n d ^3 are to be taken negative and we must prove that 

i?l + i?2 + i?3 ^ 2 ( r i - r2 - 1*3 ) , 

where the r. have all been taken nonnegative and we have inserted the appropriate 
negative signs. Because i?2 and r\ are hypotenuse and leg of a right triangle, we 
have 

i?2 ^ r\> and similarly i?3 > r\. 
Thus 

R\ + f?2 + #3 ^ # 2 + i?3 Z r\ + 2»i £ 2 ( P I - V2 - r3 ) . D 
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Figure 3 

A2 F3 A2 

Figure 4 

Case r. Point P is i n t e r i o r to an angle of the t r iang le^ but f a r enough out

side the t r i ang le so tha t a foo t F. of a distance r. l i e s outside the t r i a n g l e . 

As shown in Figure 49 we take P l y i n g w i th in angle Ai and fa r enough outside 

the t r i ang le so t h a t , say f the foo t F3 o f distance r3 l i e s outside the t r i a n g l e . 

Then z»x is taken negat ive. Choose po in t A2 so tha t F3 is the midpoint of segment 

A2A2, Then PA2 = PA2 and the three distances R. f o r t r i ang le AiA2A3 are the same 

as those f o r t r i ang le AjA^A^ Also r2 and p3 remain unchanged, and only rx changes 

to r{ . 11% as p i c tu red , P l i e s outside t r i a n g l e AXA2A3, then \v\\ > \r{\ and 

-J3 ! < -r[ since they both must be taken negativee I f P l i e s inside t r i ang le AXA2A3, 

we get -r2 < o < r{. So in e i t he r case f using the appropriate s ign s we have 

Tr{ + r>2 + r 3 > - r i •*- r 2 + r 3 . 

I t therefore suf f ices to prove the extended theorem in the case where a l l three fee t 

F. of the distances r. l i e inside the t r i a n g l e ' s sides or at i t s v e r t i c e s , and when 

th is occurs P l i e s inside the c i r cumc i rc le , D 

A comprehensive computer run showed the theorem 

apparently true f o r a l l points ins ide the c i r cumc i r c le , 

so a l l that remained was to prove the theorem when the 

po in t P l i e s outside the t r i ang le and inside the c i r 

cumcirc le. Moreover, Case 2 e l iminates a por t ion of 

even that region (when9 says P l i e s inside t r i ang le 

A1A2A3s f o r the o r i g i na l Erdos inequa l i t y appl ies to 

that t r i a n g l e ) . Let 0 be d iamet r i ca l l y opposite ver

tex Ax on the c i rcumci rc le of t r i ang le AiA2A3 , as 

shown in Figure 5. Without loss of gene ra l i t y , we 

must prove the theorem whenever P l i e s w i t h i n or on 

t r i ang le A2A3D. We may assume that A2 < 90° and A3 < 90c 

Figure 5 

since otherwise the 1ndi-
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cated region is empty". In this regions since r\ is to 6e given a negative sign, 

we must prove 

j?X + i?2 + i?3 + 2v\ > 2 r 2 + 2"3 . 

I f Kazarinoff's statement that his proof holds 

whenever P l i e s inside the c i rcumcirc le had been 

substant ia ted f then the proof of Problem E 2462 

would have been complete at th is po in t . The 

fo l low ing cases, a l l developed in the past year , 

do complete the desired proof. 

Case 3* Point P l i e s in t r i ang le A2A3D 

and at leas t one of angles A2 and A3 does not 

exceed 30°8 

Referring to Figure 6S l e t A2 ^ 30°9 so 

that s inA 2 < 1/2. I f /A3A2P = e9 then 

r3 = i?2 s in (A2+e)9 r\ = i ? 2 s i n e s 

Figure 6 
and 

sin(A2+e) - sine = sin A2 cose + cos A2 sine - sine 

= sin A2 cose + sin e(cos A2 - 1) 

< sinA2 < |. 

Now 

R2 - PA2 > PA2{2 sin (A2+e) - 2 sin e) = 2r3 - 22^ . 

Hence 

j?l + F 2 + i?3 + 2ri > r2 + (2r^-2r\) + r2 + 2r\ = 2v2 + 2r 3 . • 

Case 4. Point P l ies inside the largest angle of the tr iangle. 

Let P l i e in triangle A2A3D and suppose Ax > A2 ^ A3. Then we have a\ > a2 > a3 

and v\ £ r 2 , and also 

a 3 a2 a\ a 3 

Hence, i f for some number N we have u?i = Vr2 + N9 then 

Uri > Ur2 t N 

and9 since also 

(U-2)ri < (U-2)r2, 

we may subtract to get 

2ri > 2r2 + N. 
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Therefores since we have9 by the f i r s t two l ines of (2) , 

l<*2 ,a3 i fa3 a\. (o.\ a2x 
6 Ka3 a2'

 l va2 a3
 z va2 <*i' J ' 

i t f o l lows tha t 

#1 + i?2 + #3 + 22»i > 22*2 + (™i + -^)p3 > 22*2 + 22*3, • 
<-̂2 ^ 1 

Now only one case remains to be settled, but first we prove a pair of lemmas* 

LEMMA l« The function 

fix) = 1 - COSx - -Sin (̂  - 15 ) 

has a minimum at approximately (29° , o .ouM, 

so fix) > o f o r a l l a: in the in te rva l 

[15° , 90° ] . (See Figure 7.) 

We have 

1 ° 
fxix) = sina: - - c o s ( x - i 5 )9 

which vanishes when 

y - i s in Ca?-15°) 

tana? = COS 15 
2 - s in15C 

that i s , when x « 29.019466 , at which point 

fix) « 0.004419 > o. Since 

i " ' (x) = cosx + ~ s i n U » i 5 ° ) > o9 

.05 

y = /(«) 

3C 50 

Figure 7 

7Q 

the critical point is a minimum. • 

LEMMA 2> If 1 < x < 2S then gix) = x + 1/x < 2.5, 

Clearly g%ix) > o in the given interval, so gix) < gi2) = 2,5, • 

Our last case takes P inside the triangle A2A3D of Figure 5, where A2 > 30° 

and A3 > 30° (by Case 3), and Ax is not the largest angle of the triangle (by Case 4). 

We may without loss of generality assume that A2 is the largest angle. Since we 

need not consider A2 £ 90° (by Figure 5), we have the following case: 

Case 58 Point P lies inside triangle A2A3D, and 30° < A3 < A2 and A] < A2 < 90°. 

(See Figure 8.) 

Let 6 = /0A3P. Since A3 > 30°, we have A2 t A2 < 150° and A2 < 75°. So 

/A3OA2 < 150° and /OA3A2 "> 15°. From 

a« _ sin A2 

a3 " sin A3 
and 30° < A3 < A2 < 90 , 

we get 
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Figure 8 

and so9 by Lemma 2S 

£ O 2 < y n 9 0 = 

as sin 30 

a2 a3 
— + — < 2 . 5 . 
^3 a2 

Now ri z E3 sin (6-15 ), sos by Lemma l, 

Then 

R3(i - cos <5) > |#3 sin (6-15°) > irx. 

R\ * i?2 + ^3 + 2 2 , 1 = i?l + i?2 + ^3 c o s 5 + #3 0--COS 5 ) + 2v\ 

> Ei + i?2 + #3 COS 6 + 2 „ 5 P I 

> i?! cos (OAiP) + R2 cos (0A2P) + f?3 cos 6 + (~+~)r i 
^3 a 2 

,a 3 a i , ,ai a 2 . 
= ( = 2 + ^ i ) r 2 • ( ^ ) r 3 by (2) 

a i a3 ^ a 2 a i 

> 2(p 2 + 2*3 )» 

and we are at last finished. The proof of Problem E 2462 is complete. 
Finally, we use the extended Erdos-Mordell inequality for triangles to get, as 

a corollary9 a corresponding result for convex quadrilaterals. 
Let A1A2A3A^ be a convex quadrilateral, and let P be any point in its plane. 
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We set PA. = R. > o and denote 

the signed distance between P 

and l i ne A.A. by r s the sign 
•z- J ij 

being determined by Demirss 

convention f o r any t r i ang le of 

which A.A. is a s ide . Thus 

(see Figure 9 ) f r1 2 is asso

ciated wi th t r iang les kik2k^ 

and A ^ A i * and has the sane 

sign fo r both t r iang les re 

gardless of the loca t ion o f 

point P; and s im i l a r s t a t e 

ments can be made about r 2 3 » 

2?3u, and r ^ j . The distance 

\r[3\ , on the other hands is associated wi th t r iang les A1A2A3 and A ^ A ^ ; and i f 

P13 is the signed distance associated wi th t r i a n g l e AiA2A3§ then -P13 is the signed 

distance associated w i th t r i a n g l e A1A3A4, S i m i l a r l y , i f r2^ corresponds to t r i ang le 

AiA2Ai f , then -v2k corresponds to t r i ang le k2k^kh. Our i nequa l i t y extended to quad

r i l a t e r a l s reads as fo l l ows : 

COROLLARY. I f kik2k3\ is a convex q u a d r i l a t e r a l , P is any po in t in i t s p lane, 

and the distances R. and v.. are as defined aboves then 

3(Ri + R2 + i?3 + Rk) * ^(ri2 + r23 + 2*3 *t + ***tl ) . ^ 3 ^ 

Proof, We apply the extended Erdos-Mordell inequa l i t y successively to t r i ang les 

A1A2A3s A1A2ALf9 A ^ A ^ , and k2k3kk: 

i?l + R2 + i?3 ^ 2 ( r i 2 + 3°23 + 2?13 ) » 

i?! + i?2 + i?^ ^ 2 O 1 2 + ^2*+ + 3?Ul)» 

i?X + i?3 + i?^ > 2( r 3 L, + r i t i - r 1 3 ) , 

/?2 + i?3 + i?i+ > 2 ( r 2 3 + 2*3^ - r 2 t f ) 9 

and adding these four i nequa l i t i es y ie lds ( 3 ) . 
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[4] Proposal 221, Mathematics Magazine, 28, (1954-1955), 291.

[5] Proposal 226, Mathematics Magazine, 29, (1955-1956), 488.

[6] Proposal 270, Mathematics Magazine, 30, (1956-1957), 108.

[7] Proposal 272, Mathematics Magazine, 30, (1956-1957), 166.

[8] Proposal 332, Mathematics Magazine, 32, (1958-1959), 52.

[9] Proposal 353, Mathematics Magazine, 32, (1958-1959), 226.

[10] Proposal 374, Mathematics Magazine, 33, (1959-1960), 113.

[11] Proposal 383, Mathematics Magazine, 33, (1959-1960), 228.

[12] Proposal 387, Mathematics Magazine, 33, (1959-1960), 233.

[13] Proposal 400, Mathematics Magazine, 34, (1960-1961), 53.

[14] Proposal 401, Mathematics Magazine, 34, (1960-1961), 55.

[15] Proposal 646, Mathematics Magazine, 40, (1967), 226.

[16] Proposal 653, Mathematics Magazine, 42, (1969), 283.

[17] Proposal 1199, Mathematics Magazine, 58, (1985), 243.

[18] Proposal 1256, Mathematics Magazine, 61, (1988), 54.

Contributed Solution to Proposal 192:
Mathematics Magazine, 28, (1954-1955), 36.
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Contributed Solution to Proposal 203:
Mathematics Magazine, 28, (1954-1955), 163.
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Contributed Solution to Proposal 204:
Mathematics Magazine, 28, (1954-1955), 165.
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Contributed Solution to Proposal 221:
Mathematics Magazine, 28, (1954-1955), 291.

Contributed Solution to Proposal 226:
Mathematics Magazine, 29, (1955-1956), 48.
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Contributed Solution to Proposal 270:
Mathematics Magazine, 30, (1956-1957), 108.
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Contributed Solution to Proposal 272:
Mathematics Magazine, 30, (1956-1957), 166.

Contributed Solution to Proposal 332:
Mathematics Magazine, 32, (1958-1959), 52.
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Contributed Solution to Proposal 353:
Mathematics Magazine, 32, (1958-1959), 226.
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Contributed Solution to Proposal 374:
Mathematics Magazine, 33, (1959-1960), 113.
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Contributed Solution to Proposal 383:
Mathematics Magazine, 33, (1959-1960), 228.
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Contributed Solution to Proposal 387:
Mathematics Magazine, 33, (1959-1960), 233.
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Contributed Solution to Proposal 400:
Mathematics Magazine, 34, (1960-1961), 53.
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Contributed Solution to Proposal 401:
Mathematics Magazine, 34, (1960-1961), 55.
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Contributed Solution to Proposal 412:
Mathematics Magazine, 34, (1961), 175.
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Contributed Solution to Proposal 427:
Mathematics Magazine, 34, (1961), 303.

Contributed Solution to Proposal 428:
Mathematics Magazine, 34, (1961), 303.
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Contributed Solution to Proposal 432:
Mathematics Magazine, 34, (1961), 365.
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Contributed Solution to Proposal 435:
Mathematics Magazine, 34, (1961), 368.
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Contributed Solution to Proposal 445:
Mathematics Magazine, 35, (1962), 317.
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Contributed Solution to Proposal 476:
Mathematics Magazine, 35, (1962), 312.
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Contributed Solution to Proposal 646:
Mathematics Magazine, 40, (1967), 226.

Contributed Solution to Proposal 653:
Mathematics Magazine, 42, (1969), 283.
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Contributed Solution to Proposal 1199:
Mathematics Magazine, 58, (1985), 243.
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Contributed Solution to Proposal 1256:
Mathematics Magazine, 61, (1988), 54.
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