import streamlit as st
import numpy as np
import pandas as pd

st.set_page_config(page_title="TOPSIS Decision Support", layout="wide")

st.title("TOPSIS – Decision Support System")
st.markdown("A multi-criteria decision-making method based on the distance from the ideal and anti-ideal solution.")

# 📥 Input Section
st.header("1. Enter Criteria, Weights, and Types")

num_criteria = st.number_input("Number of criteria", min_value=2, max_value=10, value=3)
criteria_names = []
weights = []
types = []

st.subheader("Criteria")
for i in range(num_criteria):
    col1, col2, col3 = st.columns(3)
    with col1:
        name = st.text_input(f"Name of criterion {i+1}", value=f"C{i+1}")
    with col2:
        weight = st.number_input(f"Weight for {name}", min_value=0.0, value=1.0)
    with col3:
        ctype = st.selectbox(f"Type for {name}", options=["Benefit", "Cost"], index=0)
    criteria_names.append(name)
    weights.append(weight)
    types.append(ctype)

# 📊 Alternatives Input
st.header("2. Enter Alternative Values")

num_alternatives = st.number_input("Number of alternatives", min_value=2, max_value=10, value=3)
data = []

for i in range(num_alternatives):
    st.subheader(f"Alternative {i+1}")
    row = []
    for j in range(num_criteria):
        val = st.number_input(f"{criteria_names[j]} for A{i+1}", key=f"A{i+1}_C{j+1}")
        row.append(val)
    data.append(row)

df = pd.DataFrame(data, columns=criteria_names, index=[f"A{i+1}" for i in range(num_alternatives)])
st.write("📋 Entered Values:")
st.dataframe(df)

# ▶️ TOPSIS Algorithm
if st.button("Calculate Ranking"):
    # Normalization
    norm_df = df.copy()
    for col in df.columns:
        norm_df[col] = df[col] / np.sqrt((df[col]**2).sum())

    # Weighted normalized matrix
    weighted_df = norm_df.copy()
    for i, col in enumerate(df.columns):
        weighted_df[col] *= weights[i]

    # Ideal and anti-ideal solutions
    ideal = []
    anti_ideal = []
    for i, col in enumerate(df.columns):
        if types[i] == "Benefit":
            ideal.append(weighted_df[col].max())
            anti_ideal.append(weighted_df[col].min())
        else:
            ideal.append(weighted_df[col].min())
            anti_ideal.append(weighted_df[col].max())

    # Distances
    D_plus = np.sqrt(((weighted_df - ideal)**2).sum(axis=1))
    D_minus = np.sqrt(((weighted_df - anti_ideal)**2).sum(axis=1))

    # TOPSIS scores
    scores = D_minus / (D_plus + D_minus)
    df_result = pd.DataFrame({
        "D+": D_plus,
        "D−": D_minus,
        "Score": scores,
        "Rank": scores.rank(ascending=False).astype(int)
    }, index=df.index)

    st.header("📈 TOPSIS Results")
    st.dataframe(df_result.sort_values("Rank"))

    st.success("Ranking successfully calculated!")

