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Monic and easy integer cases

Example 1.

Factor: z% — 6z — 91
w? + 6w — 91 = (w+3)* — 100 = 0
—wip=—3+10={7,-13}
22 —6x—9l =2+ 7 — 132z —7-13
=x(x+7) —13(x+7)
=(x+7)(x—13)

Example 2.

Factor: z2 4 9z + 20
w? — 9w +20 = (w—4) (w—5) =0
— w2 = {4,5}
? +9r+20=2>+4x +5r+4-5
=xz(x+4)+5(x+4)
=(zx+4)(x+5)
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Example 3.

Factor: 22 + 10z + 24
w? — 10w + 24 = (w — 6) (w —4) =0
— w2 = {6,4}
22 +10z+24 =22+ 62 +42+6-4
=x(x+6)+4(z+6)
=(z+6)(x+4)

Example 4.

Factor: 22 — 13z + 40
w? + 13w + 40 = (w4 8) (w +5) = 0
—wi o = {-8,—-5}
22— 132440 =2> -8z - 52485
=z(zx—8)—5(zx—8)
= (z—8)(z—5)

Example 5.

Factor: 22 + 32x + 192
w? — 32w+ 192 = (w—16)* —64 =0
— wyg =16+ 8 = {824}
2?4+ 320 + 192 = 22 + 8z + 24z + 8 - 24
=x(x+8)+24(x+38)
= (z48) (z + 24)

Example 6.

Factor: x? + 4zy — 21y>
w? — dyw — 21y* = (w — 2y)2 — (5y)2 =0
— wi2 = 2y + 5y = {7y, -3y}
22 + dzy — 21y = 2% + Tyx — 3yz — 214>
=z (z+Ty) — 3y (z+ Ty)
= (z + Ty) (z — 3y)



Example 7.

Factor: 222 —z — 6
w? +w—12= (w+4) (w—3) =0
— wio = {—4,3}
20 —x —6=22>—4x+ 32— 6
=2z (x—2)+3(x—2)
=(zr—2)(2x+3)

Example 8.

Factor: 2z — 42 — 16
w? 4+ 4w —32 = (w+8) (w—4) =0
— w2 = {-8,4}

20 — 4x — 16 = 22% — 8z + 4x — 16
=2zx(x—4)+4(x—4)
=(x—4) 2z +4)
=2(x—4)(z+2)

Example 9.

Factor: 222 + 5z + 3
w> = 5w +6=(w—-2)(w—-3)=0
— w2 = {2,3}
2202 + 50 +3 =222 +2z+3x+3
=2x(x+1)+3(z+1)
=(r+1)(2x + 3)

Example 10.

Factor: 222 4+ 72 + 3
w—Tw+6=(w—-6)(w—1)=0
— w2 = {6,1}
202 + T +3 =222+ 6z +2+3
=2zx(x+3)+ (z+3)
=(z+3)(2z+1)



Example 11.

Factor: 222 — Tz — 4
w? +Tw—8=(w+8)(w—1)=0
— wip = {-8,1}
2% —Te —4=222—8r+az—4
=2z (z—4)+ (x —4)
=(zr—4)(2x+1)

Example 12.

Factor: 222 + 92 + 9
w? — 9w +18 = (w —6) (w—3) =0
— wy 2 = {6,3}
20 +9r +9=222+62+32+9
=2x(x+3)+3(z+3)
= (z+3) (22 + 3)

Example 13.

Factor: 322 — 2z — 8
w? + 2w —24 = (w+6) (w—4) =0
— wip = {—6,4}
327 — 22 — 8 = 32 — 6z + 4z — 8
=3z(r—2)+4(x—2)
=(r—2)3x+4)

Example 14.

Factor: 322 — 6z — 45 :3(962 —2x — 15)
w? 42w —15= (w+5) (w—13) =0
—wip=—-1+4={-5,3}
3(3:2—233—15):3(x2+3$—53:—15)
=3(x(x+3)—-5(xr+3))
=3(x+3)(xr—5)



Example 15.

Factor: 322 — 11z — 4
w? + 11w — 12 = (w+12) (w — 1) =0
— w = {—12,1}
322 —1lz —4=32> - 12z 4+ 2 —4
=3x(x—4)+ (x—4)
=(z—4)3z+1)

Example 16.

Factor: 42% + 122 + 9
w? — 12w+ 36 = (w—6)> =0
— w12 =06
422 + 122+ 9 = 42% + 62 + 62 + 9
=2z (22 +3) +3 (22 + 3)
= (2z + 3)°

Example 17.

Factor: 4x% + 13z + 10
w? —13w+40 = (w —8) (w—5) =0
— w2 = {8,5}
42% + 13z 4+ 10 = 42% + 8z + 5z + 10
=4z (x+2)+5(x+2)
= (r+2) (4x + 5)

Example 18.

Factor: 4z? + 16z + 7
w? — 16w + 28 = (w — 2) (w — 14) = 0
— w2 = {2,14}
422 + 162 4+ 7 = 42> + 22 + 14z + 7
=2r(2x+1)+7(2x+1)
=2x+1)(2x+7)



Example 19.

Factor: 422 + 16z + 15
w? — 16w 4 60 = (w — 8)% — 64+ 60 = 0
— wia=8+2={6,10}
42% 4 162 + 15 = 422 + 62 + 10z + 15
=2z (2x +3) +5(2x + 3)
=(22+3) (2 +5)

Example 20.

Factor: 622 — 5z —4
w? 4+ 5w —24 = (w—3) (w+8) =0
— w2 = {3,—8}
62> — 5z — 4 = 62> + 3z — 8z + 4
=3z(2x—1)+4(2z—-1)
=2z —1)(3x+4)

Example 21.

Factor: 622 4+ 11z + 4
w? — 1w +24 = (w—3) (w—8) =0
— w2 = {3,8}
622 + 11z +4 =622 + 3z + 8z + 4
=3x(2x+1)+4(2x+1)
=2zx+1)(3z+4)

Example 22.

Factor: — 62% —x + 2
w?+w—12=(w+4) (w—3)=0
— w2 = {—4,3}

—622 —x +2=—622 — 4z + 3z + 2
=223z +2)+ (3z+2)
=0Br+2)(—2zx+1)
=—Bz+2)(2x—-1)



Large AC-search

Example 23.

Factor: 10z + 3z — 27

w23w+270:9<<1;))21;+30> —0
—w=—15
—a=gcd(A,w), B=aC/w=9
—ad =2 4 =-3
102” + 3z — 27 = (az + B) (= + B)
= (5z+9)(2z - 3)

Example 24.

Factor: 1222 — 29z — 60

29\% 841
w2+29w—720:<w+2) —7—72020
29 61
— 'UJ172 = —? + ? = {16, —45}

1222 — 292 — 60 = 1222 + 162 — 452 — 60
=4z 3z +4) —15(3x + 4)
= 3z +4) (4z — 15)

Example 25.

Factor: 122% — 29z — 60 = (az + ) (o/z + )
ad BB = wiws = — (3 . 22) . (5 -3 22)
= (16) - (—3*-5)
w2 = {16, —45}
1227 — 297 — 60 = 122% + 162 — 452 — 60
=4x 3z +4) —15(3x + 4)
= 3z +4) (4x — 15)



Example 26.

Factor: 1222 + 243z — 189

2 2
w2—243w—12-189:<w—233> —%—12-189:0
243 260
—)'U}LQ: 73:l:7 :{252, —9}

1222 + 24372 — 189 = 1222 + 2522 — 9z — 189
=12z (z +21) — 9 (x + 21)
= (x+21) (122 —9)

Example 27.

Factor: 1522 — 162 — 15
w? 4 16w — 15 = (w4 8)% — 64 — 152 = 0
— wig = —8+17 = {-25,9}
152% — 162 — 15 = 1522 — 252 + 9z — 15
=5z (3z —5) +3(3x — 5)
= (32— 5) (5z + 3)

Example 28.

Factor: 7222 + 11z — 35 = (az + B) (o/x + B’)
ad BB = wiwe = —(9-8) - (7-5)
=(=9-5)-(8-7)
w2 = {—45,56}
722% + 112 — 35 = 722 — 45z + 56z — 35
=9z (8z —5) + 7 (8x — 5)
= (8z—5)(9x+7)



Irrational w-solutions

Example 29.

Factor: x? — 4z — 2
w4 4w —2=(w+2)?*-6=0
—wip=—2+V6
m2—4m—2:x2+w1x—|—w2:ﬂ—|—w1-w2
x (z+ w) + we (x 4+ wq)
= (z+w1) (z + wo)

:(w—2+\@> (:c—2—\/6)

Example 30.

Factor: 22 + 6z + 2
w? —6w+2=(w-3>*-7=0
—>w1,2:3:|:\f7
22+ 62+ 2 = 2% + w1z + wox + wy - W
=x(x+w)+ ws (x + wy)
= (x4 wy) (z + w2)

= (m+3+\f7> (x+3—f7)

Example 31.

Factor: 22 + 8z + 4
w? —8w+4=(w—4)*-12=0
—wia=4+2V3
x2+8x+4:x2+w1x—|—w2x+w1w2
=z (x+wy)+ws (z+w)
= (z+w1) (z + wo)

_ (g;+4+2\/§) <x+4—2\/§>



Imaginary w-solutions

Example 32.

Factor: 3z% + 4z + 10
w? — 4w +30 = (w—2)+26=0
— W12 = 2+1Vv26

wW1W
3x2+4x+1023x2+w1x+w2x+ 172

w
:x(3x+w1)+?2(3x+w1)

= (3z + wy) (:c+ %)

= (3x+2+i\/%> <x+2—i\/%>
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