URJE B B Coq UEH 57 X [HHE AR ]

1 BHBEBEESKEE

ARG HRZ RN R AR B AT P W Eeai e . JATA DU EBdaR i AcE . LT
KSR NRERSESE. 8 Coq BAETAMANITRE, X —FRANHUAEH Coq Fik—LEH
PRBER R, FHEY — & AP .

RZIHE 1500 £ER, (FhTHEL) —HBhic# 7R — MBI . SHRERER, A =11k,
NHITTUAL, GRS LT ? XA A4 RS e R JE . FATTHERANE, Wk C 2R3y (Chicken) 1)
HE, MR FrR (Rabbit) KA, AR —REA BRI R IRRN:

C+R =35

2% C+4xR=094
M AT DORARETSED ¢ = 28 (WBATLORAES R == 12 Do X—HEHFERT PATE Coq W ER7R BN T THI iy A
Fact chickens_and_rabbits: forall C R: Z,

C+R =356 ->
2 *xC+ 4 *x R =094 ->

C = 23.
FHEELE, XL NTEEER ¢ 5 r, WHR c+r=-3 FHH 2+sc+axr-90, A4
c=23 o HH, foranl 5 = & Coq B E @1 TS

Coq FiEAR 1. £F#R=1F forall . 7E Coq H', forann Fon “fEE” HIEE, #lul:
forall x: Z, x = x

Wi —MEE EEER Coq fmdl, ERXABITH 2 FoRBEES, foranl x: z, ... WHHLZ “XWTHER
B x , HMEFURAL”. £ forann Z )5, FLUR—MRBEBMAT LIRS NRE, Fa0:

forall x y: Z, x +y=y +x

MR EER Coq fimdle T34k, forann JaMISRRIBRIEAZ LU, WK Coq RGLREUSHET HIXARA,
AT VAR E . Coq MRV 48 forann ZJm HIACE A RMARIE, 05283, Hiln:

forall (x: Z) y, x +y =y +x o
Coq FRIEX 2. RRGHMESWE LTS - . £ Coq T, HkFST = Fow “wR.. W47, Flun.
x> 0->x+1>0

MERWME = KRTET 0, A =1 KT 0. Coq FE, EANFE TS 2ALE1, 5 2, Pt > p2 > 3
SEPRAZE 1 > p2 > pa) S, HEBAMWEEL: R p1 g7, 24 p2 GEHHEHE ps . i L, XEF
T Wik e IFH p2 . B4 ps o PG, AT RSFTEU b1 > p2 > ... > e > q WA WIR
P1 . P2 ~ ... Pn #RNOL, A @ WAL

L) Coq ARBSH, B TIEBATS forant « - SHAFT SN, MM TIRET Face , X

Coq 8%



Coq % 1. Fact $§%. 1& Coq ', Fact {82 LU TRRIR— /A n . #1410, chickens_and_rabbits &
7£ b1l Coq RS a4 7, ZJG M forann FFkHBBEHFRIA ALK @i N2, el i) 4 7
HinNEZ HHE 500, Coq RGHE, REXNarliEE L&, AN Fact a2 aiE
M. #5E2Z, Coq NEAEPAT Fact T84 IS 54 25 H /A B 1) 2 A R B l. Aid, $4T Fact 184
ZJE, AP @REHEN Coq iIEMIMETIE 12458, 7E Coq H, A —LREFYE Fact ThREAMIE, EATR:

Proposition. Example. Lemma. Theorem 4 Corollary.

1t Fact f8 225, FATATLAFE Coq "k BRIX AN S i AT o i R B FH rh 22 300 R 58 X — ik
R EAE AR ok . RN RS AE TS . Coq FEA TR ERATERE X LE 22175, Coq RG AT LLH
B 5E BB I B U (linear integer arithmetic, fAJFR lia) FJIUERH, | chickens_and_rabbits X —fiy il {F
Coq FHIUER H T —17:

Proof. lia. Qed.

FEIX 4TRSS, Proof 1 Qed FXn—BOEMIH L 5452, HENIZER 112 182 ZIEH A

— RIS, M5 Coq IEFAMEERZEAM— “LHA” MEEZL: ERSIEHRBMER, &
ATATLAE Coq & BRUEBHIAEE HHISATIEBA A, R4 R, k@ BHIE B R G2 R IAT “ CAUF T kL2
w7, TR BRI AR A, FE LA IKIE IR S 5 S IE IS . %2%E VSCoq FiifF VSCode i
A, %% proof-general i) emacs HifE % LA CoqIDE #B2 iz 7 F 1) Coq & BRIEIIAEL

P THIE R A, AT [11a $8400, IERE SR 7 40 FE PR (IRFRONIER] B bR, proof
goal):

(1/1)
forall CR : Z,
C+R=235->2%*C+ 4 %R =094 ->C =23

XL L7 ()2 B AT DA AR, BEZ T 7 i0s2 H TSR Ngs e, BRT, AiiEE T BT
J7(1/1) FoREILER 1 AMUEH EH IR EUE, AT 2R r2 Kb s —AMIE H s R UE B AR
R AR, B 2K UEBRFE 2 AT LG — MIEB BAR L8 0 A, 1 AMEE EZ MU Bir. $UT 15a F54
ZJG, WEBE O R: Proof finished. RRNIEHEZ5EM. —IEH T, Coq iEHMAM 2 AEE R FE—4%IE
B4 2 5E BGIE B .

Coq 1% 2. Proof 45 Qed #5%. Proof 5 Qed & —BUEMME EIAR, EEN1ZEF Coq 14
L HRVE A . 7£ Coq ', F P @ IE A SE AR . — BB OL R, Coq Ik BA AR ET g ORUEH 4T
K2 A 5P ML E S GIER, FRRTEIL T, Coq EHIEH REIE T ELE Qed 15 MHEATH/ME L o
23t Qed w5, —MEEEmAR Coq UEAA H E K.

Coq iEFABIA 1. lia 8%, UEWIIES 1ia RN HINIEWAE REHEMZE S KD R KPR, lia X=
AFBEE linear integer arithmetic 4I5S . UEATEA 112 RFTE&N, MTFZ, A EFIERLEEHE
PR #R R 18 I X —F5 2 8 I EE TS B BIE B o 48K, TESERREA A, mI AR B T4 BH ) RS K
K (BENMKZ . ARFMPHRIEXRKEBARFM B EKRL), FEFRETHEAK, Coq R4
W HARATZE, B JCHE 5E R H ik .

Coq IEWIE2 11a BR T REMSIERI G TERIEIZSMSE, thA DUERI G T2 F M A Nl
AT i B R T CBRACHRE) B/NER O SLE RV NEAE R, AR #%. k. BEMS X
ZImtt 16 N, CRVMNITAHRZITAR S, BRLZBIMLLZNEZ, KZXWHENEZ, SEhiz
IMAKZ, THUEM %) LI R — 5 0.



Fact teachers_and_children: forall MT FT MC FC: Z,

FC MC ->
MC MT ->
MT il

Proof. lia. Qed.

MT > 0 ->
FT > 0 ->
MC > 0 ->
FC > 0 ->
MT + FT + MC + FC = 16 ->
MC + FC > MT + FT ->
FT > FC ->
>
>

SRR 1. WEAE Coq IR NHEISERIFEN: WRASFERFERZE L 5 15, JFH 5 FJa FAERZE LK 3
t, WASERHIERE 25 5o

R T A5 2 Ah, Coq HRad if DAUE B AR — 5 53 5 0 (R 1R 5 o 51 2 1 it m DAIE BH AR R A 3 )~
FARGE R T ENTR TR AE B R d H 484 nia R B2 IELR M BEEUZ 5 (nonlinear integer arithmetic)
KA o

Fact sum_of_sqril: forall x y: Z,
x*x+y*y>=x*y,

Proof. nia. Qed.

AL, mia 5 1ia ANFE, JEEBWRIER T LIS E R HarSUR BE B 3IER GBS KBRS,
ERAANDARLMER FRBOZ FNE TR (nia TR A SRR B0, TEE) 5w, — LR RH) 8 nia
HICIE5E R E BIRAIE -

Fact sum_of_sqr2: forall x y: Z,
X ¥ X +y *xy >= 2 % x *x y.

Proof. Fail nia. Abort.

R, BATHT E g SIENIAA, 45 I P RESE . RN AR, ATRMER] Coq ARiERE 4518,
W DM AT E QSR BLE 4518 . #10, Coq FifEE, sarpes & HAEH] T AEE —MEH = M°FT7
#RAR L, AP

sqr_pos: forall x: Z, x * x >= 0

FRATTAT DA Blyax — 1 i 5 i T sum_of _sqr2 HIAERH

Fact sum_of_sqr2: forall x y: Z,
X *¥ X +y *xy > 2 % x % y.
Proof.
intros.
pose proof sqr_pos (x - y).
nia.

Qed.

XEAEHAE = MEBL . RS intros KAFIERIZE R R LK “X TSR x 5 y” B,
FAERTPE BRI “x 5 y ABE” EXWKRE. 5 KTES pose proot FNAT x-y A F bR AL ) E B
sqr_pos o M Coq 7 HEAIE B F 1 A m LA B, 1% a2 BEAS 2 ) a2 4 48 I 205E B B AR AT 2 2%, Coq
RGN Hr e 3 8hdr %48 H (278 Hypothesis). )5, nia 7] PLEZIHHE 24 BTERT B A5 B RTH4E
4518

N THIE B3R T el A A B ATTRINIE B P sum_of _sqrt o

3



Example quad_exl: forall x y: Z,

X ¥ X + 2% X *y+y*xy+x+y+1>0.
Proof.

intros.

pose proof sum_of_sqrl (x + y) (-1).

nia.
Qed.

—FEJZ/I\ﬁU%%E(J% ﬁu% x<y > %K/A\ X*¥Xx+x*y+y*y #%j($$o

Fact sum_of_sqr_1t: forall x y: Z,
x <y ->

X X +x *xy+y*xy>O0.

TERAVFJHEARAR, JATANE x«x v x sy sy ey /RENAEON, WHAGE = 5y #0015
fie, EAXTABE 0, B, 7£ =<y WATRT, XAXTENIE. £t —P53] Coq & HIUEMERH
A, FAIZELT AE Coq thRiE ERIENERE. A, fnR AU H T 411 )15 Coq iEH
T84, HS R AT BLsE s BT A ) Coq WEMI. ANid,  BEAbsl 7 e — SR uE W] K

FRATTAT CAF AT 1 o AR S5 R B «

4*(x*x+x*y+y*y)

3k (x+y) x (x+y) + (x-y) *x (x-y)

TR, £ x <y WERKT, FXALRMATTT X —AME 8RR, —AMENIE. Bk, U wiE
1E. HiX—BEEE R Coq UEBUITF:

Proof.
intros.
pose proof sqr_pos (x + y).
nia.

Qed.

ALLER], £ =<y WA T, Coq I nia fELFULEIEMERN «-» BT HENE. A, i)
PR TE BT BN Coqs [+ p KIFITE AR

Coq IEFABIZAR 2. intros 8%, UEHITES intros KWK FAFUE S5 18 H MR 1572 0 BUE B H AR I FTHE
Fo B, 7 E1 sumof_sqr.it T, lintros TEMEBN T =THIfE: x: 2z « y:z2 5 wix<y o Hfvw 2
Coq EEIE R4t H A5 N4, F5F H 878 Hypothesis &5, 4 intros NI TN AE NI
eI, Coq MKIRIER: 1 « w0 « m EXTF. AR, TAE Coq 4S5 IEHAIDR, AT
HEHIXLEHTIR A 4, X R TTELE intros ERMSBEURTTLL T o B4, sum_of_sqr1t FHY lintros 154
TEERLT intros x y B o Coq FUHFAILE intros FIIEIHS X fora1r JGHIAZEE a4, BIUN, ¥ sunof_sqr_it
Y lintros $H2 N intros x1 x2 B JGRURUWI N . Coq WRVFXS—H /B Fahan 44, 1R} 55— 5
MR, RfHRS SRR B34 KRR, B0 intres 2 7 8 o

Coq JEFARIA 3. pose proof 5%, UEWIIE4 pose proot K NTE T B A8l — 2% DA UE M id 52 B
oA 2 HTE ] AR — 2k AT . B, Ar#EETh CA E P sqr_pos

sqr_pos: forall x: Z, x * x >= 0

A4, pose proof sqr_pos (x + 1) MR G+ *x G+ 1) >=0 o FUM, FESATER BAsHE NRaie,

H: x>=0

HO: x >=0 ->x +1 >0



%B/A, Ejﬂﬁfuﬁji pose proof H HO %“@J x+1>0 o %5% 1&%% pose proof ?Eé\ﬁfﬂiﬂz‘%;%%ﬁﬁﬁ%ﬁﬂ%
é%ﬁi&ij:, ﬁD Coq *B—TYEEE'jH@ Zmult_ge_compat_r IEILZ‘FE}—\'_'E}E

forallnmp : Z, n>m->p>0->nx*p>m*p
B AAEY B bs b MR ATE,

ki: Z
k2: Z
x: Z
H: k1 >= k2

HO: x * x >= 0
%B/Ay Ejﬂﬂuﬁﬂu—l: pose proof *El'/?\

pose proof Zmult_ge_compat_r k1 k2 (x * x) H
pose proof Zmult_ge_compat_r k1 k2 (x * x) H HO

pose proof Zmult_ge_compat_r (x * x) 0 5 HO ltac:(lia)
I3 A B LA T ik

x * x> 0 -> k1l *x (x * x) > k2 * (x * x)
ki * (x * x) >= k2 * (x * x)

x *x 5> 0 %5

ATLVE B, SRR At o e, MR DRSS A AT ARR (i w . me 55D, AT DUHE —ZIE
EE?IE:I‘/?\’ ﬁﬂ ltac:(lia) o F,%EEZ%, ﬁﬂ% pose proof Tﬁé%*%%%ﬁﬂum%*%%ﬁﬁ%ﬁﬂ& %B/Am‘
LA R RIZRAE X Be 240, i, IR JLAAUERHE 2 3R AN E T uE B8 4 B8R A R

pose proof Zmult_ge compat_r _ _ (x * x) H
pose proof Zmult_ge_compat_r _ _ _ H HO
pose proof Zmult_ge_compat_r _ _ 5 HO ltac:(lia)

%)ﬁ, Z:E Coq EPEEIIJ\?E% pose proof ﬁﬁiﬁﬁ%ﬁfﬁ%ﬂﬁ@%ﬁ\o Wﬁﬂ,

pose proof Zmult_ge_compat_r 5 HO ltac:(lia) as H5xx

?%EUE@%EQAD@% H5xx: x * x * 5 >= 0 *x 5 o
Coq IERABIZAR 4. nia 31§82, MRS nia Fox A SNIEA LR LM EEOZ F T, nia X =4

B} nonlinear integer arithmetic 455 . UEATE S nia EATRN, HEERY H3 %W E T 1R
TESEMEMERHERE . Ak, EREEHShERIRIES IE B AR R .

SRR 2. VHUEM R4 R, $Rs: AR DU A e 58 GIE ]

4 x (x *x+3*xx+4)=(2*x+3)* (2*xx+3)+7

Example quad_ex2: forall x: Z,
x * x + 3 *xx + 4 >0.
Proof.

(v FHERLLENKREIER, MU _[Qed]l XK. *)



2 SMEH

fE Coq 1, PEMIZHB T LURRE. TIHE LM (shite teter & — D JCHEL BRI DS
£: 2 >z & DANEBERIEYN R, B A w2 2N EBEL R REURIEAN S HOHE
FBREER £ G o

Definition shift_leftl (f: Z -> Z) (x: Z): Z :=
f (x + 1).

NHZE [shite_teter HIF T,

Example shift_leftl_square: forall x,
shift_leftl square x = (x + 1) * (x + 1).
Proof. unfold shift_leftl, square. lia. Qed.

Example shift_leftl_plus_one: forall x,
shift_leftl plus_one x = x + 2.
Proof. unfold shift_leftl, plus_one. lia. Qed.

MIX PN T I] LB, shite_teser EN—AN IR EL, AT UM EAME— D — 0%, XA — oS40
R A BB R AL, XA o R BT B SRR — N R BT R . U0, shift_lefti square
FTH R 2 AR E BT DLS AR pR 2L

f(@) = (z+1)%

BRI, snitt_tefet £ AJ LAEAVENERREL (¢ AEARFR-FIHIP BB AR — A RALEE R . KR ST
PITE Coq FHEEAMKRE LK, FHE XM shite_teterr PR LEE snise terer STAEMFENRE, HE
x5 AE R R —A— e L.

Definition shift_leftl' (f: Z -> Z): Z -> Z :=
fun x => f (x + 1).

Coq F®iER 3. EBRBEREF s . Coq FHUAFTHIRE T fun FRINEE A BREHIUW, fun x: 2 => x + 10
FTRRXFEM— N EARE, BRI DRSS, WRRXANSEER =, BAXD B THES

x + 10 o SZHRA T UL ESHHEWTAF N, RIS EESRBI W A] LIAEE . B4 R B RT DU 2 e R iﬁl
B fun £: 2 > 2) D > £ x+ 1) o Coq FHIE X REGELEIE T3 41 lambda Rk

5 enite tese1 ML, FRATE W] PLE OB — o B EHG W _ LR B — AN AL R4S R .

Definition shift_upl (f: Z -> Z) (x: Z): Z :=
f x + 1.

Example shift_upl_square: forall x,
shift_upl square x = x * x + 1.

Proof. unfold shift_upl, square. lia. Qed.

Example shift_upl_plus_one: forall x,
shift_upl plus_one x = x + 2.

Proof. unfold shift_upl, plus_one. lia. Qed.



% snitt_1eft1 A snitt_upt XFELARRECASE R R BFNE PRSP RER AT DR 2 TR . B
W R func_plus 5 func muit & X T BREHIINTERIIRIL,

Definition func_plus (f g: Z -> Z): Z -> Z :

fun x => f x + g x.

Definition func_mult (f g: Z -> Z): Z -> Z :

fun x => f x * g x.

NHEE LR T b B e B B IRATIEY], YT ER RS ¢, XEeAERH BB
EREEBRAERE .

Lemma shift_upl_shift_leftl_comm: forall f,

shift_upl (shift_leftl f) = shift_leftl (shift_upl f).
Proof.

intros.

unfold shift_leftl, shift_upl.

reflexivity.
Qed.

fE FHNER, ERIT “AER” 5 “ BB KE s, FHEUEVIRELE:
(fun x : Z=>f (x+1) +1) = (funx : Z=>f (x + 1) + 1)

XAMERPL P FRE AT R, 220 BRI, IETES refiexiviey R FH “H R ME”
SERGIEN, PSR B ke “EE M R METEA R 7. THERIBEATLUEY, ¥ ¢ 5 &
P BR BRI R 8%, 5 e B A ek U INAS B 10 45 o2 — .

Lemma shift_leftl_func_plus: forall f g,
shift_leftl (func_plus f g) =
func_plus (shift_leftl f) (shift_leftl g).
Proof.
intros.
unfold shift_leftl, func_plus.
reflexivity.
Qed.

SRR 3. S UEM] T i f .

Fact shift_upl_eq: forall f,
shift_upl f = func_plus f (fun x => 1).
Proof.

(v A M AR BE L M_[Qed] B K. %
= [IANIE=
3 =g

KT mb %, R —MEE RSP A RS (SOEED, BEHE— g, K, 2 HE I
B HGE mbrEiE . B, BRI PERUE — AR iE A .

Definition mono (f: Z -> Z): Prop :=

forall nm, n <= m -> f n <= f m.



V2 B E R. BTTTEATE SO prus_one PRI AN HL IR B AL

Example plus_one_mono: mono plus_one.
Proof.

unfold mono, plus_one.
intros.
lia.

Qed.

FATERTLLE SCBER B R &, RJGIEN S & e B Ol 5 i .

Definition Zcomp (f g: Z -> Z): Z -> Z :=
fun x => f (g x).

Lemma mono_compose: forall f g,
mono f ->
mono g ->
mono (Zcomp f g).
Proof.
unfold mono, Zcomp.

intros f g Hf Hg n m Hnm.
pose proof Hg n m Hnm as Hgnm.
pose proof Hf (g n) (g m) Hgnm.
lia.

Qed.

SIRR 4. TR H A pR AR AL I

Lemma const_mono: forall a: Z,
mono (fun x => a).
Proof.

(¢ FAEBAENREIER, M _[Qed]l £ XK. *)

SRR 5. W UEWISL TS BRHOE BRI Y

Example cube_mono: mono (fun x => x * X * X).

Proof.

(x FHERKALENREIER, M_[Qed]l £ XK. =*)

SIER 6. THE R BR BN e R SR

Lemma mono_func_plus: forall f g,
mono f ->
mono g ->
mono (func_plus f g).

Proof.

(¢ FEBALENREIER, M _[Qed]l £ XK. *)

“OREET MR ANE R ECAE S . IR I E R,

}ié fx fyz)=f (Exy)z o

/N

JoR L ¢ RAAEEH, HHCEE



Definition assoc (f: Z -> Z -> Z): Prop :=
forall x y z,

fx (fyz =1£f (fxy)z.
FATA BB INE T Ik R A A . TR INAS S S RIEL S Coq EW.

Lemma plus_assoc: assoc (fun x y => x + y).

Proof. unfold assoc. lia. Qed.

Lemma mult_assoc: assoc (fun x y => x * y).

Proof. unfold assoc. nia. Qed.

S 7. HIE, BATGHTE LK eea PRECRAT A ST

Lemma smul_assoc: assoc smul.
Proof.

(¢ FEBALENREIER, M _[Qed]l £ XK. =*)

T T A T AS S B 1 A A2 CA R ECA SR E ], R AN AR OB RN S R s s
W, EREMNUSHAGWEEMER. B0 ZE, REHR » GEHEE LT (shite_upt
) PREECL K R BUG AL 88 ([snife_tefer ) PREFF.

Definition preserved_by_shifting up (P: (Z -> Z) -> Prop): Prop :=
forall f, P £ -> P (shift_upl f£).

Definition preserved_by_shifting _left (P: (Z -> Z) -> Prop): Prop :=
forall f, P £ -> P (shift_leftl f).

AHERIL,  FAPERREPOX PR BT R AR RS

Lemma mono_pu: preserved_by_shifting_up mono.

(* EEH # W CoqiE KA . =)

Lemma mono_pl: preserved_by_shifting_left mono.

(x W W CoqilR KA . *)

SRR 8. AFIEH] “fEORAE” X E (LR Coq € 30O Mg EIE B 5 KB B R TR

Definition univ_nonneg {A: Type} (f: A -> Z): Prop :=
forall a: A, f a >= 0.

Lemma univ_nonneg_pu: preserved_by_shifting_up univ_nonneg.

(v FERKLENREIER, M_[Qed]l £ XK. *)

Lemma univ_nonneg_pl: preserved_by_shifting_left univ_nonneg.

(v HERRLENKREIER, M_[Qed]l £ XK. *)



AN T, BAVEESSGUEN] — 28 B — MR E B 5] B, I 5 SRR B i T X 24 5 3 e 5]
M. uEHS Coq IEMIAHI ML, 1 S6HT CAE I B2 BEA AT DUE 1R X E BLAS BE S R 2 .
SRk, R — RAECEN REAMBRIPER, XL B AR B 7 S R AL, A RATZE Coq 4
Rt A FT AN BR B0 S 81 CRE 2 s O R B i 1)) BRI S e R (B R &R, e
Mg —iEm . B, HEATEE]

f(z) =23 —32% + 3z
B AR RS, AT AR TN i AR HOF 2 U H 2 & s B R KR R X — 51 B S8 BGIE M .

flx)=23=32+3x=(x—1)*>+1
Example mono_exl: mono (fun x => x * x * x - 3 * x * x + 3 * x).

HARM S, i Coq LM — B IRMENER AR, PP, 5 PRIEY fmx>x-1 .
fun x => x + 1 5 [fun x = x o+ x o+ x X =R ECEGZ R A, 55 D R T G e B0 R I B R
R=AGR A AR TEBUER .

Proof.
assert (mono (fun x => x - 1)) as H_minus.

(xx X B _[assert] 4 KT : #H _[mono (fun x => x - D]_X—®# A&, F4H L
E, MeBEWEBRARANIARRNEEZFA—FBR. B, RNEZRFAEFE
HREHRA “Aft2ax—aARL”, BETHETEEZUEH., ERTEX—5%EAF, Coqgk
ZETEMAANMNEAERFELEA, eNa A Bt “AMtax—alRL” 55
SR H L . *)

{ unfold mono. lia. }

G ERESANEHAERFEIEHWHE, EARATWAEAAESRTENEFTFHNE —NMEHE T
WIEH ., XEWE - ANEAERRAEIUER _[fun x => x - 11_E— A2 HEHK. ZiEH
EXE, ETHMATHEAE S AT EERAAEAER. BEETURE, EHEFT W
7 —4%®#®: _[H_minus: fun x => x - 1]_, X — W R W LK _[H_minus] _ £ £ ¥
_[assert] &4 & EH . *)

assert (mono (fun x => x + 1)) as H_plus.

{ unfold mono. lia. }

(e EMEy, XBEAUEAFA+ERAN T XEH _[fun x => x + 1]_#H 2 - DM EFEBH . %)

pose proof cube_mono as H_cube.

(b EHMBEZIERAL, T FBHEREELHEN, XEHE _ [pose proof]l _X— 4. El, &KMNE
ZRET=ATHANIEH, TEHWKEIZGRHANHALECNEAa LK. *)

pose proof mono_compose

H_plus (mono_compose H_cube H_minus).

unfold mono.
intros n m Hnm.
unfold mono, Zcomp, plus_one in H.
pose proof H n m Hnm.
nia.
Qed.

Coq JEFBMIZ 5. assert $§4. W » &2—4 Coq finil, A assers® 852 7 LUK 24 HTUERH H F5r K
AP Bhn: H—2H YT MariE s p ; KRN YR ERS » EEHES UATHLS IR, mF
EXFHE R 2 Fahdn 4, TTLURHEU assert ) as moo 114545 WHRAH Coq KRG HIIM 4, BN
R ' . (HO + HL ... TE—ATLMER LT

SIER 9. WEIEHI R Coq vl

Example mono_ex2: mono (fun x => x * x * x + 3 * x * x + 3 * x).
Proof.

(¢ EAELARENREIER, MU_[Qed] _Z& K. *)
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