EWD 1261 -0

The cms,le bisectors op X q‘fiangl_g

Renewed interest in EWD1014 induced me to
\ook Qr o nice derivation op +he ]Q:rrhu.’o\ J(%r- the
lenoths o? Yhe angle bisectors in o "rianglé. Tn

9 3
do'mj So, T hc\o\ O 'pe""-’ Smo\” Sur‘}::rises, ]Du.)‘
Jusﬂ‘ cnoujh +o Jushp‘” Yhis note.
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There is, to begir\ w'wH'\, the theorem -)-I'\c‘-)' the
angle bisector divides the oFFosiJ-e side into the
Same roto as Yhe ac{)acen* s{cles, in +errns
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63‘0 QgJ
o? Yhe annotction in ﬁj,o -Fsr 'nstance

( The usual Proo() oF Co) s ]DJ rernc.rkinj
thal both exFre.ssions equal L/'R w here

L anad R denotre Ihe areas OP lhe le@' and
right sgnb'l‘rianj‘e res ec-livelzj; )’J/q equo.]s

L/R becocuse -~ See ig. 1~ +e Sula}'riang‘e_s
share the some (verlical) albilude, while )D/c
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equ.als L/’R becouse the *io re.mc\inin3 alti-

budes drawn in ﬁs.‘l . since they intersect
on the omjle bisector ?rom the (JZ:I‘), )'\ave. —-H'ie
some \ers‘l'}'\>

We introduced (0) with Yhe clause ”gr

1y
iﬂs'l'ance bec‘ause al}crnc.}i\/e -(Sr'mulo.‘}‘ions
o

q/P=C/b , b/lo:c/cl and F/b:ci/c;

P|ease note Yhat t}hese < {érmula‘ﬁoﬂs
equote 4 diﬁ?er'en’!‘ values, while there is

no recsen ’\-o refer one OVer -Hne o-}-l')er'.

COmFQ’—QC\ lo the chbove @ur, the ﬁﬁh
(‘() ]D'C = Q"D

is C.cmonicc.” 'ﬂ- is aQ S‘}T"lkin QXOmlole OF
how much nicer the 53mme??ric. Pr‘odud'

is ‘H’lom -H’ne o‘u.o"'ien*‘, whose GSSmme'l‘v
creates o spurious diversily. CThis in
addibion }o the Pr'oblems \-lﬁo.}-,'in Seneml, m@
be crected IDJ Yhe g)c.c}- that  the quo—\-ien} is
ca Pc.r}ial @mclion. Tn wheat —?o”ows, we
shall use (1)
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Next our aHenbon l-l-u.r-ned to the omg'e
bi sector il-self. We named i+ d ,as in ﬁg.?.-.
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The +wo o\nsles known 1o be equa\ we named
X , and our Pu.r‘]’JOSe wos Yo GPPlJ the
Cosine Low Yo both su.l.v)'rianjles and “then
o e\im;naH. = . We. observe

P2 132 + dz - ‘2°\9'c|'cos.o<
q* c? + d% - 2-c-cl-cosx ;

mu.”'ipljiﬂg -H']e -@rmer btj ¢ and obser-vinﬁ
— S ee C‘l)_ P‘lo(:: P-q.b ) mu”—ipbinﬂ -H)e
lotter bj b and simi]arb obser‘v'mj qi’-b =

N

P°q~c. and SL.AID‘]‘T‘QC'I‘ihj we 3e]~
P-q-(b-c) = bec. (boc) + d%(c-b)

“Dividin out 'Hﬁe common -{)agbr (b—C)
we ge Cas intended)

(2) d7“= b‘C—-P-c' >

but the Problem with +he least s}‘e’: Vs
Jhat b does not work in the case bh=zc .

T was “Waieev Josl'\i who observed +hot
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-n-:ere s Nno need ‘o ‘]-o.ke ogain inko oa:our\+

Yhol the +wo angles o} the +op ore equal be-
9 P 4

cawnse C‘i) alf‘eac\J ca ]-ures -“'\a‘l‘ we cre

-‘~c\\kins about the ang]e bisector of the l-oP.

F—\pring the Cosine qu ~ See QS.B —_

and L-LSinﬁ COS, ﬁZ’.’-fi) = -C’os.ﬁ , we ob}‘aiﬂ

b? = )oq‘-r— d®* - Q'P*d- cos.ﬁ
c? = qz + d* + Z'Cﬂ’d'cos'ﬁ ;

lfnu“-ipljiﬂﬁ the -fg:rmer‘ b and the loHer
b:j P ond observina ;jju-]'w:]nks Yo (1), Hhis
'x'ime q-\oz = Pbc Omd r:'-(:2 = c]- b-c::
andl ‘F?mc\lfj Qc\dinﬁ, e Se‘l-

2

(p+g)brc =(p+qdprq + (p+ad-d”
which ields <‘2) without the exce]:r]-ion.
Not u..s‘mﬁ +the equalf} OF) the cmg)es et the
4—0]'3 o Second '}'\me is +the o—Hner‘ c|"|o.rm ol()

the \otter argurmen +,
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