LAMPIRAN
Lampiran 1 Perhitungan Lemma 2.1 untuk Matriks A + B
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i) Untuk Ry > 1

Ay = —tr(A+ B) = —(ay1 + az; + as3)
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karena Ry, > 1 maka a,, <0,
ass3 =_b_a2 <O,
Al == —tT(A ar B) - —(a11 + a22 ar a33) > 0

i) A, =1 +],+]s
J1 = @110 — az1a413 = (11 + Az1)az2 — Azq(aq; + azz)

]1 = _ba22 + (b + d)a21 > O,
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iii) A3 = —det(A + B)
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b(b+a) [(b+d) — (B+ya)z|=0.
iv)A1A; — Az = 130103, — A11022033
dengan
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Lampiran 2 Perhitungan Lemma 2.1 untuk Matriks A — B
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i) Ay = —tr(A—B) = —(byy + by + b33)
dengan

by, = -5, (1 _ —) — (b4 2a)

= - -ya) 1 ) — (b+20) <0,
byy = 6, (———(1 —Ri) )— (b + d+2a,), Ry, > 1
bzz < 0,
b33 - _(b + Zal +a2) < 0
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Ay = —tr(A—B) = —(by1 + byy + b33) > 0.
A, =/1+/)2+];
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dengan
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ALY 52<1 1(1 1)k><1 1>2k<0
12721 2 RO RO RO RO —= Y,

J1 = b11by; — byybyy <0,
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J2 = byabs3 — bysbs,
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Jz > 0.

iii)A; = —det(A — B)

= (b +2a)((~B ~ya) (- — (1 -7 k) + (0 +d + 20))
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1
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X ((3 —yay) (1 —Rioy>2k +b + 20:1)

(b+d+2a1—(ﬁ—yal)(%o—%o(l_ggio>k))
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1\2
(ﬁ—yal)(l—ﬂ—o) k>0
jikag —ya; =0
by3 = 0,by; = 0,b3, > 0,by1b33 > 0,dan b,, <0,
maka
A1A, — A3 >0,
jikag —ya; <0
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1
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Lampiran 3 Pembuktian ?;7* <0

_Ei _(ﬁ+ya1)
bRy ™ b+d

Turunan dari S* adalah

S*

A d [a 1 a(a b+d>

9y oy\b B+ya) | oy\b (B+yay)
b+d

Misalkan
U=a(b+d),
V =b(B+yay).
Uu' =0,
V' = ba,.
Sehingga
as* u'v-uv’
oy = vz '
_ —ba;(ab + ad)
= = _
Karena titik kesetimbangan endemi eksis dan stabil saat
Ry > 1, maka (8 + yay) > b + d, sehingga V2 > 0.

Terbukti

dS* —ba,(ab + ad)
= <0
dy /&
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Lampiran 4 pembuktian Z—;: >0

I" =

_a(b_ﬂfz)( _L)R _Btya)
" b(b+a,+d) R/ 0 b+d

Turunan dari I* adalah

orr 0 a(b+a2)(,8+ya1—(b+d)))
ay—5< bb+a+d)B+ya) )

Misalkan

U=alb+a)(B+ya, —(b+d)),
V=b(b+a,+d)(B+ya),

U' = a;(ab + aay),

V' =a,;(b(b+ a; +d)).

Sehingga
or- _u'v-uv’
y yz

U'V = a,(ab + aay)(b(b + a; + d)(B + yay)),

UV = ay(b(b + @, + d)) (alb + ) (B + ya, — (b + ),

U'V —UV = a,(b*a + 2b%aa, + 2b3ad + b*ad? + b?aas;
+bad?a, + baasd + 3b%aa,d) > 0,

V>0,

Terbukti

oI U'v —Uv’

5 =z >0
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Lampiran 5 pembuktian ?;7* >0

1 )»ROy _ (B +)’a1).

ad
R* = 1——
b(b+ a,+d) Ry, b+d

Turunan dari Ry, adalah

oR* 0 (ad((ﬁ +ya) —(b+ d)))

Oy oy\b(b+a+ ) (B +yay)
Misalkan
U= ad((B+ya)—(b+d)),
V=>bb+a,+d)(B+yay),
U' =ada,,
V'=(bb+a,+d)a.
Sehingga
OR* UV -UV'
oy vz '
U'V =aday(b(b+a, + d)(B +vay)),
V' = (b(b+a; + d))ay (ad((B +ya) - (b + D)),
U'V —UV = ada,bb(f + ya,; + ada,ba, (B + yay)
+ada,bd(f + ya,)
—b%a;(ad(B +yay — b —d))
—bal(ad(ﬂ +ya; — b — d))az
—bal(ad(ﬂ +ya; —b— d))b >0,

V2 >0,
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